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This Week
• HW1 is due this Thursday (September 24) at 

11:59 pm (Eastern Time)

• Remember to attend section. If you need to 
change sections, try to swap with someone 
(there is a Piazza thread for this).

• Make sure you have read the homework policies 
on the syllabus, and follow the homework 
submission procedure carefully. See https://
piazza.com/class/icf0cypdc3243c?cid=451 

• Always check your submission.

• Late days are calculated based on the time 
stamp of the last push to your respository.

https://piazza.com/class/icf0cypdc3243c?cid=451


Two Fundamental Questions
1. What is the goal?

• predict future data?

• explain and understand a phenomenon?

• test a hypothesis?

• compare two groups?

• dimension reduction?

• build a good recommendation system?

• decide on a course of action or a policy?



Two Fundamental Questions
2. Who cares?



IMAC
I: inferential goal (scientific question of interest)
M: model (all models are wrong, some are useful)
A: algorithms
C: conclusions and checking  

The C is crucial: what did we learn? Was the 
model useful, and how well does it fit? How do 
we know whether the method is working? Do 
we need to iterate and improve the model? 
What are the limitations and future directions?



Some Key Principles

• remember The Golden Rule 

• know your audience

• tell a story

• choose and use notation carefully

• read great writers

• create good sense of direction (with the 
help of signposts), with clear flow of logic



Notation, notation, notation

It was said of Jordan’s writings that if he had four things on the same footing

(as a, b, c, d) they would appear as a, M 0
3, ✏2,⇧

00
1,2.

- J.E. Littlewood

Halmos’ nightmare: nε→0 as ε→∞.



Four useful references 
on scientific writing

Marie Davidian: http://www4.stat.ncsu.edu/~davidian/st810a/written_handout.pdf

Rod Little: http://sitemaker.umich.edu/rlittle/files/styletips.pdf

Paul Halmos: http://www.matem.unam.mx/ernesto/LIBROS/Halmos-How-To-Write%20Mathematics.pdf

George Gopen and Judith Swan: http://engineering.missouri.edu/civil/files/science-of-writing.pdf

http://www4.stat.ncsu.edu/~davidian/st810a/written_handout.pdf
http://sitemaker.umich.edu/rlittle/files/styletips.pdf
http://www.matem.unam.mx/ernesto/LIBROS/Halmos-How-To-Write%20Mathematics.pdf
http://engineering.missouri.edu/civil/files/science-of-writing.pdf


The Science of Scientific Writing (Gopen-Swan)
http://engineering.missouri.edu/civil/files/science-of-writing.pdf

The smallest of the URF’s (URFA6L), a 207-nucleotide (nt) 
reading frame overlapping out of phase the NH2-terminal portion 
of the adenosinetriphosphatase (ATPase) subunit 6 gene has been
identified as the animal equivalent of the recently discovered yeast 
H+-ATPase subunit 8 gene. The functional significance of the 
other URF’s has been, on the contrary, elusive. Recently, however, 
immunoprecipitation experiments with antibodies to purified, 
rotenone-sensitive NADH-ubiquinone oxido-reductase [hereafter 
referred to as respiratory chain NADH dehydrogenase or complex 
I] from bovine heart, as well as enzyme fractionation studies, have 
indicated that six human URF’s (that is, URF1, URF2, URF3, 
URF4, URF4L, and URF5, hereafter referred to as ND1, ND2, 
ND3, ND4, ND4L, and ND5) encode subunits of complex I. This 
is a large complex that also contains many subunits synthesized in 
the cytoplasm.

http://engineering.missouri.edu/civil/files/science-of-writing.pdf


The smallest of the URF’s, an [A] has been identified as a [B] 
subunit 8 gene. The functional significance of the other URF’s 
has been, on the contrary, elusive. Recently, however, [C] 
experiments, as well as [D] studies, have indicated that six 
human URF’s [1-6] encode subunits of Complex I. This is a large 
complex that also contains many subunits synthesized in the 
cytoplasm.

But what about structure, not just jargon?

How are these sentences connected?
What is the emphasis?
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Linda the Bank Teller
(Kahneman-Tversky)

Linda is 31 years old, single, outspoken, and very bright. She 
majored in philosophy. As a student, she was deeply concerned 
with issues of discrimination and social justice, and also 
participated in anti-nuclear demonstrations.

Which is more probable?
1. Linda is a bank teller. 
2. Linda is a bank teller and is active in the feminist movement. 

85% of Stanford Business School students participating
in the study said option 2 is more probable.



Statistica Sinica 7 (1997), 211-220

THE EVOLUTION OF A PROBLEM

Henry S. Baird and Colin L. Mallows

Bell Laboratories, AT & T Laboratories

Dedicated to Herbert Robbins on the occasion of his 80th 
birthday

Abstract: This paper describes several problems, all arising 
from one real-world problem. Some of these problems 
have been solved, others offer interesting challenges.



Piled Higher and Deeper by Jorge Cham  www.phdcomics.com

title: "Abstract Mad Libs" - originally published 1/14/2009

Piled Higher and Deeper http://www.phdcomics.com/comics/archive_print.php?comicid...

1 of 1 1/16/09 6:43 PM



Tell a Story!
Any story has a beginning, a middle, and an end.

• introduce interesting characters

• put them in a predicament

• resolve the predicament

• but leave room for sequels! (Limitations 
and future work)



Tell a Story  
with Data



Stories
Stories are the most powerful delivery tool for 
information, more powerful and enduring than 
any other art form



New York Times



Key Considerations

• Who is your audience?

• What questions are you answering?

• Why should the audience care?

• What are your major insights and surprises?

• What change to you want to affect?



Know Your Audience
People you don’t know are difficult to influencePeople you don’t know are difficult to influence



Know Your Audience

• What do they know?

• What motivates them? What do they desire?

•  What experiences do you share? What are 
common goals?

• What insights can you give them? What tools 
and “magical gifts”?



Don’t Make Them Think!

• Your audience does not want to spend cognitive 
effort on things you know and can just show them

• Lead them through the major steps of your story

• Point out interesting key facts and insights using 
captions and annotations



Don’t Bury the Lead

Cole Nussbaumer

http://www.storytellingwithdata.com/search?updated-max=2013-09-17T15:46:00-07:00


Don’t Bury the Lead

Cole Nussbaumer

http://www.storytellingwithdata.com/search?updated-max=2013-09-17T15:46:00-07:00


David Jacopille



What is the Question?

Ryan Robitalle

http://www.apple.com


Where is Bigfoot seen in the USA? 



Ryan Robitalle

xkcd



Unexpectedness
Make the audience aware that there is something 
they didn’t know they didn’t know

Use surprise to grab the audience’s attention

“You might think you know this, but here’s a new angle on it”

Curiosity happens when we feel a gap in our knowledge



New York Times

http://www.nytimes.com/interactive/2012/08/05/sports/olympics/the-100-meter-dash-one-race-every-medalist-ever.html


Messaging



Framing - Why should I care?

• Tell the audience:  “Here is the right way to think 
about the problem I was trying to solve.”

• Catch the audience’s attention and frame the story 
using captions and annotations

• If done well, your insights will seem obvious given 
this framing.  And that’s a good thing!



http://public.tableau.com/views/Salesforce-Example_28/SalesDashboard?:embed=y&:loadOrderID=0&:showTabs=y&:display_count=no


http://graphics-info.blogspot.hk/2012/09/malofiej-20-look-at-our-participation.html


What is the message?
Exploratory 

Neutral 
Explanatory 
Opinionated 

http://public.tableau.com/views/Salesforce-Example_28/SalesDashboard?:embed=y&:loadOrderID=0&:showTabs=y&:display_count=no
http://graphics-info.blogspot.hk/2012/09/malofiej-20-look-at-our-participation.html


Know Your Audience

http://public.tableau.com/views/Salesforce-Example_28/SalesDashboard?:embed=y&:loadOrderID=0&:showTabs=y&:display_count=no
http://graphics-info.blogspot.hk/2012/09/malofiej-20-look-at-our-participation.html


http://www.coolinfographics.com/blog/2013/3/11/wealth-inequality-in-america.html


Visual Story Design



Andy Cotgreave, Tableau

http://gravyanecdote.com/uncategorized/should-you-trust-a-data-visualisation/


E. Segel



E. Segel



E. Segel



E. Segel



E. Segel

Headline

Captions

Annotations

Call Out Boxes



NYT

http://www.nytimes.com/interactive/2012/10/31/nyregion/where-the-power-is-out-and-returning.html


M. Krzywinski & A. Cairo 

http://www.nature.com/nmeth/journal/v10/n8/full/nmeth.2571.html


Successful Data Stories…

• …target the audience

• …engage and are memorable

• …answer concise questions

• …are carefully designed

• …move us to want to change the world



Further Reading



Further Reading


