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To give you an idea how reading papers evolved for me (and 
might evolve for you) as you go from being an inexperienced 
researcher to a mature researcher.

To show you some tools that I use to keep track of papers 
that I have read, so that I do not forget key points.

This talk

Types of papers:  
theoretically inclined papers in statistical machine learning or 
mathematical statistics or applied probability



Know why you are reading a research paper

Good reasons:
a) “Read directly from the masters” — a lot can be lost or omitted by 

someone else summarizing or paraphrasing a classic paper. 
b) The authors had a new insights on an old problem

Bad reasons:
a) “I am new to the area, I wanted to read the original proof.” 

Often, the original authors’ proof was complicated and has been far simplified in later works. 
If you are new to an area, the simpler proofs may be a better first read. 

b) “I am citing this paper, so I should read it fully.” 
Sometimes, we are only interested in porting a very particular lemma or result from a paper,  

and one does not need to read it fully. One definitely needs to verify the correctness of the claim being 
made about the other paper, or the correctness of the result being borrowed. 

Typically, the few *closest* papers to yours do need to understood fully, but not every cited paper.



Start of PhD

Looks like 
an important 

paper. Let me read it 
from start to end

Today

I never 
read a paper 

from start to end on my 
first opening (or ever)



Common (wrong) belief:  
papers should be read linearly

No! How exactly I read a paper depends on
 
a. My goal (paper reviewer vs. finding related work for your own paper vs. 
curiosity-driven daily reading vs. trying to get into a new field) 
 
b. How well I know the topic (and how well I want to know it) 

c. How much time I have right now (more than 10mins, less than 2hrs)

If so, then why are papers written linearly in a somewhat 
standard high-level ordering? To help you in your non-linear search!? 

You can jump forward to what you’re looking for.



Papers are not novels: nonlinear order is the norm

a. Can often skip entire sections 
 
b. May need to read other paragraphs or subsections multiple times 

c. Sometimes the reading needs to split across days

What are you looking for?

a. Do you just want to know the problem being solved? 
 
b. Maybe you want to understand the main claim(s) being made? 

c. What was the major past hurdle and how was it overcome? 

d. Is there a nifty, cute proof technique I can borrow?



Think
Read

The principle of iterative refinement



First pass: jigsaw puzzle theme (5-30mins)

a. What is the problem being solved? 
[problem context] 

b. Why is it interesting and nontrivial? 
[be critical about assumptions, but not too much] 

c. What is the main claim being made? 
[at least in English, preferably in Math] 

Sources: abstract/intro, problem definition, main theorem, discussion.

For papers with interesting titles or abstracts, 75% end at first pass. 
(one per day?)



Second pass: scuba diving (30mins-2hrs)

a. What was the main technical hurdle faced by past work?  
How does this paper overcome it? 

b. What is the simplest nontrivial baseline? According to what metric is 
the new method better? 

c. What’s still open and why does their insight not apply there?  

d. Does their insight apply to other unconsidered problems? 

e. What are the caveats and takeaways? 

Sources: examples, special cases, key lemmas/propositions, proof outlines

For papers with interesting titles or abstracts, 20% end at second pass. 
(one per week?)



Third pass: the swamp (multiple days/weeks)

a. How did they prove their lemmas, propositions, theorems? 

b. Can I reprove (in spirit) their result from scratch?  
[High bar! Read for concepts, even if they are technical, skip algebra or symbolic manipulation.] 

c. If I cannot, what piece of intuition am I missing? Does an 
additional assumption make it easier? 

d. Can I simplify their proof using the tools I know, or prove their 
main result in a very different way, once I get their intuition? 
[often easier than reproducing their proof, can help you avoid reading a tedious proof :)] 

Sources: appendices, proof details, corollaries, remarks, related work

For papers with interesting titles or abstracts, 5% reach a third pass. 
(one per month?)



How I organize my reading

Feedly 
Chrome tabs 
PDF markings 

Slack











Getting into a new area (BFS)

Zotero 
Google Scholar 

Author homepages
PhD theses

Survey articles 
Blogs 

Course notes 
Recorded lectures





Deep dive into who cited a specific paper



Deep dive into specific authors



Parting thoughts

a. All papers have typos/mistakes. They’re usually fixable (>95%), 
not fundamental errors (<5%). 

b. Deep understanding can take weeks or months, even for experts. 
I still re-read fundamental papers in my area, and learn new 
things from them. 

c. There is always a pyramid of understanding for important papers: 
lots of people understand things at a high level, and very few 
people outside the authors may understand the intricacies. Thus 
understanding a technical paper = an almost unique superpower!



Takeaway messages

1. What and how you read depends on goals and time constraints. 

2. Ask the right questions for the goals.

3. Refine your understanding iteratively (non-linear reading).  

4. Reading proofs is often about knowing what to gloss over. 
 
5. Use Feedly/Scholar/Slack/Zotero to organize reading.


