
If you would like to participate in live polls today… 
open the camera app on your phone, scan the QR 
code, or type PollEV.com/prediction, to get ready.



Where the Harvard GenEd 1112 students were at the start of 
the “remote” part of the Spring 2020 Semester
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The Prediction Project



…includes >30 Harvard Faculty interviews; created in collaboration with dedicated staff at HarvardX, Bok Center, 
GenEd, Freshman Seminar, Radcliffe, Aeon Timeline, and participants from ~20 academic and cultural institutions

What’s the Prediction Project & where did it come from?



Take-a-Sweater IHME COVID-19

The Path to Newton

takeasweater.com path-to.org gluesolutions.io/social-impact 

predictionx.org



The Prediction Project

…includes >30 Harvard Faculty interviews; created in collaboration with dedicated staff at HarvardX, Bok Center, GenEd, Freshman Seminar, Radcliffe, Aeon Timeline, and participants from ~20 academic and cultural institutions



takeasweater.com 

“Take A Sweater”

with thanks to Eric Floehr of Forecast Watch and Bill Barthelmy of HUIT Academic Technology at FAS



takeasweater.com 

Forecasting 
Uncertainty

[demo]



The Cost of 
Uncertainty
forecastwatch.com

with thanks to Eric Floehr of Forecast Watch and Bill Barthelmy of HUIT Academic Technology at FAS



The Cost of 
Uncertainty

Beheading (ancient oracles)

World Ends (climate change)

Don’t get tenure  (astrophysics)

People die (pandemics)
depends on 
the cost of 
being wrong.

also: uncertainty and risk are not the same 
—more on that later…



GenEd 1112, Spring 2020





(see “Roman Bird Augury” video on edX)  

"Senior political officials of the Roman state had to take auspices 
before any major political event like elections.” —Emma Dench
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Ifa

Egyptian “Bobble Head” Comets of Doom

Celestial Motion

#RANDOMIZED#NON-RANDOM

#HUMAN #RANDOM



Ancient Egyptian Divination, featuring Prof. Peter der Manuelian (Harvard Semitic Museum)

#HUMAN
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Forbes Tech, July 2013

“Most companies 
who do live traffic 
compare their 
predictions against 
actual time in traffic 
to tune their 
algorithms and data 
sources. 
The likely result of 
this is that the 
companies who have 
access to the best 
usage data … are 
likely to end up with 
the best predictions 
in the medium to 
long term.”
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Predictive 
SystemS

Phenomenon Observation* Data Rule Theory Explanation Prediction

Correct

*or, Experiment*



  “machine learning”

Phenomenon Observation Data Rule Theory Explanation Prediction

Phenomenon Observation Data Prediction

20th century

21st century?

The FUTURE of the Future 



Take-a-Sweater IHME COVID-19

The Path to Newton

takeasweater.com path-to.org gluesolutions.io/social-impact 

predictionx.org



“When Knowledge Conquered Fear”

"When Knowledge Conquered Fear" is the third episode of the American documentary television series Cosmos: A Spacetime Odyssey. 
It premiered on March 23, 2014 on Fox, and premiered on March 24, 2014 on National Geographic Channel. [Wikipedia]. IMDB link 
Reproduced without permission—please do not distribute.









coming soon: The Path to Darwin from Prof. Immaculata De Vivo, 
special Harvard Library site, and more.

path-to.org
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Friday, May 22, 2020 Sunday, May 24, 2020  Monday, May 25, 2020

May 26, 2020 weather for Boston, predicted in the past…

from takeasweater.com



Friday, May 22, 2020 Sunday, May 24, 2020  Monday, May 25, 2020

May 26, 2020 weather for Boston, predicted in the past…



Friday  MondaySunday

May 26, 2020 weather for Boston, predicted in the past…

Predictions ~fall within “expected” uncertainty ranges.



Predictions are shown with “expected” uncertainty ranges.

May 26, 2020 IHME forecast for US COVID-19 Daily Deaths, with Uncertainty



Where do those COVID-19 predictions, and uncertainty ranges come from?



Take-a-Sweater IHME COVID-19

The Path to Newton

takeasweater.com path-to.org gluesolutions.io/social-impact 
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March 11, 2020 was definitely the most surreal day of my life teaching at Harvard, so far.



featuring Don Goldmann, AG & Rosalind Stanwell-Smith

John Snow & Cholera (edX highlights & more)



John Snow & Cholera (maps)



Modeling the spread of epidemics, and UNCERTAINTY

Bookkeeping 

SIR Models  
(Susceptible- 
Infected- 
Removed)

SEIR Models 

Agent-based models 

AI models 

Info from these links: “Modern Predictive Systems”, OneNote collection (available via Canvas)

e.g. (#infected) x (%fatal (age group, region))=probability of death

account for spatial & behavioral factors…

e.g. Blue Dot prediction

like SIR, but allowing for “Exposed” uninfected group 

?



Modeling the spread of epidemics, and UNCERTAINTY

Bookkeeping for COVID-19: consider a x b x d 

https://www.worldometers.info/coronavirus/coronavirus-age-sex-demographics/ 

a:Probability of exposure = high 
b: Probability of any symptoms = medium 
c: also consider probability of diagnosis at all = medium/high 
d: Probability of “death,” see below

a: 0.7 (70%) 
b: 0.2 (20%) 
c: 0.7 (70%) 
d: 0.002 (0.2%)

a x b x d =0.03% 

update—this simple estimate 
from 3/11/20 gives ~100K 

deaths for US, which ~is the 
actual value for 5/26/20



Where do those COVID-19 predictions, and uncertainty ranges, come from?



Where do those COVID-19 predictions, and uncertainty ranges, come from?

And how uncertain are the uncertainties?

gluesolutions.io/
social-impact

covid19.healthdata.org/
united-states-of-america 



gluesolutions.io/social-impact predictionx.org/uncertainty-covid19

Where do those COVID-19 predictions, and uncertainty ranges, come from?



predictionx.org

“Data-Driven 
Dilemmas posed 

by COVID-19”

“Uncertainty about 
Uncertainty”

Essays & Videos on 
Modern Predictive 

Systems

Coming next: “Risk & uncertainty not the same.”



March to May 2020 

medium.com/nightingale/
what-i-learned-from-

covid-19-data-
visualization-5c684eaa4698 



BUT…let’s do the RISK 
calculation properly 

18th Century Great Plagues 
600K in 1750 

800 million/600K= 
1 person in 1,300 dead 

COVID-19 
300K (so far) in 2020 

8 billion/300K= 
1 person in 27,000 dead 

So, per capita, the risk of 
dying from the 18th 

Century Great Plague was 
27,000 /1,300 = 20x worse 

than COVID-19 (so far). 

And that was for a  
relatively “mild” plague. 



predictionx.org

START

FINISH

WAKE UP PERFORM MORNING ROUTINE

CHECK EMAIL

GO TO CLASS

EAT LUNCH

 ATTEND SEMINARGET COFFEE
PERFORM 

CIVIC DUTY

FLY HOME

Mental health

Sales forecasting

Plagiarism checker

Longevity assessment

Spam filtering

Bayesian theory in juries

Landing optimization

The Adpocalypse

AI and Algorithms

DEREK’S 
DAY

Algorithmic
Forecasting  
in Everyday 

Life



blogs.scientificamerican.com/the-curious-wavefunction/are-more-accurate-climate-change-models-worse

#HUMAN

#RANDOM

#NON-RANDOM

#RANDOMIZED

Climate Change discussed in interviews with 
Rebecca Henderson (business), Gina McCarthy (policy) Dan Kammen 
(energy), James Leonard (performance art), Dan Gilbert (psychology)
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Framework for Predictive Systems







HarvardX (especially Drew Lichtenstein, Jais Brohinsky, Colin 
Fredericks, Annie Valva, Mirac Suzgun, Bharat Anand, and Rob Lue) 

GenEd TFs (Michael Foley, Sana Sharma, Harshil Kamdar, Kevin 
Hong, Tanveer Karim) 

Freshman Seminars (Ofrit Liviatan) 

Harvard Libraries and Museums 

LabXchange (Gaurav Vazirani, Rob Lue) 

The Faculty (see predictionx.org/about) 

The Radcliffe Institute (especially Becky Wassarman & Immaculata 
De Vivo) 

The Academic Technology Group (especially Bill Barthelmy) 

The Corporation 

So many others, including Katie Peek, Howard Cutler, Curtis Wong, 
and F. Ortiz.

So many thanks!

Newton’s Principia 
(the real one from 1687)
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“This spring, faculty members had essentially 10 days to pivot from their normal 
pedagogy to online teaching, and as a result, they were pressed to master new 
technology and to adapt their classes very very quickly,” he said. “If we are online 
in the fall, it will be with courses — at least a majority of courses — that have 
been designed to be taught online.”

https://www.thecrimson.com/article/2020/5/24/harvard-coronavirus-bacow-fall-planning/

Next few slides show some “Answers” to  
a few questions submitted in advance of the talk  

(not shown live)



go
od

ju
dg

m
en

t.i
o/

co
vi

d-
re

co
ve

ry
/#

13
84

 



covid19.healthdata.org/united-states-of-america/massachusetts



Highly recommended books on

(your textbook) Behavioral Economics AI & Economics

Economics


