
AG OFFICE HOURS OUTDOORS 
THIS FRIDAY—COME TO 
HARVARD YARD IF YOU CAN 
(ZOOM TOO)
ALSO, OUR LAST TWO CLASSES WILL LIKELY OFFER 
AN IN-PERSON OPTION IN HARVARD HALL 202



Prediction: Week 7

“Prediction vs. Prophecy”

Special Guest for Thursday’s discussions:  geneticist/epidemiologist Dr. Immaculata DeVivo, 
Professor at Harvard’ T.H. Chan School of Public Health and at Harvard Medical School  

quick review of outdoor Navigation Exercise

Modeling the spread of epidemics, and uncertainty

Bookkeeping SIR Models SEIR Models Agent-based models Data-driven models 

Prediction and decision in the face of uncertainty: COVID-19 and Harvard (discussions)

Thursday & in section: COVID-19 student readings discussion (see Canvas Tuesday eve)

John Snow & Cholera (edX highlights & more)

1 year ago Coming up: Linz (3/23); Radcliffe AI/Health (4/1); your final projects… 



transparent discs show 
positional “uncertainty”  
estimated by students 

purple circle shows winners’ 
position, closest to (0,0)

quick review of outdoor Navigation Exercise



The 2020 
Coronavirus 
“Pandemic”


NYT web clipping as of 
March 11, 2020 12:42 PM


www.nytimes.com/
2020/03/11/world/

coronavirus-
news.html#link-1452bb3f


1 year ago

https://www.nytimes.com/2020/03/11/world/coronavirus-news.html#link-1452bb3f
https://www.nytimes.com/2020/03/11/world/coronavirus-news.html#link-1452bb3f
https://www.nytimes.com/2020/03/11/world/coronavirus-news.html#link-1452bb3f
https://www.nytimes.com/2020/03/11/world/coronavirus-news.html#link-1452bb3f


ProphecyPrediction versus

@AlyssaAGoodman

“Prediction vs. Prophecy”



“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.

https://en.wikipedia.org/wiki/Documentary_film
https://en.wikipedia.org/wiki/Television_series
https://en.wikipedia.org/wiki/Cosmos:_A_Spacetime_Odyssey
https://en.wikipedia.org/wiki/Fox_Broadcasting_Company
https://en.wikipedia.org/wiki/National_Geographic_Channel
https://www.imdb.com/title/tt3120698/
http://worldwidetelescope.org
http://worldwidetelescope.org
http://worldwidetelescope.org
http://worldwidetelescope.org
http://worldwidetelescope.org
http://worldwidetelescope.org
http://worldwidetelescope.org
http://worldwidetelescope.org


Take-a-Sweater IHME COVID-19

The Path to Newton

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


predictionx.org

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


featuring Don Goldmann, AG & Rosalind Stanwell-Smith

John Snow & Cholera (edX highlights & more)

https://courses.edx.org/courses/course-v1:HarvardX+SOC1.jsx+2016/info
http://www.arcgis.com/home/webmap/viewer.html?webmap=8b3a7c57dbe64a77a9aae26291fc4acc
https://courses.edx.org/courses/course-v1:HarvardX+SOC1.jsx+2016/courseware/9a3d7690192d42e48c3b90da772eae73/b03d8d323d71425798c32b1255d90c61/
https://courses.edx.org/courses/course-v1:HarvardX+SOC1.jsx+2016/courseware/4a33cf558be349d7baa804e0abc59200/fedd3f2ae9874fd8a4497759ba954f1d/1?activate_block_id=block-v1:HarvardX+SOC1.jsx+2016+type@vertical+block@bb68f91d07e1495680ab22fdb08dc5e4


Key facts to remember


1. Water-borne nature of cholera was a new idea in 1854 (and earlier)

2. Miasma (bad air) was prevailing theory

3. Very hard, for John Snow, to convince people of his water-borne theory

4. Germ theory of disease not fully accepted until c. 1880s

5. Crowding in London made for the dangerous sanitary conditions that fostered spread

6. Not clear how much of an effect the “drastic” act of removal of the pump handle had

7. Exceptions to the pattern proved key (brewery, workhouse, Ely family in Hampstead)

8. Drastic change (to sanitary systems, and treatment of cholera) followed, eventually

9. “Epidemiology” as a discipline, was essentially born from Snow’s work

10. Snow’s was not a “case-controlled study.”


John Snow & Cholera (edX highlights & more)



Study Design



John Snow & Cholera (maps)



Modeling the spread of epidemics, and UNCERTAINTY

Bookkeeping 

SIR Models 

(Susceptible- 
Infected- 
Removed)

SEIR Models 

Agent-based models 

Data-driven 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 SIR Models SEIR Models Agent-based models Data-driven models 

https://docs.google.com/document/d/1mmANMdZuLsmalJSuy9rELxyBCuHbHz3CTXPIbDBOl44/
https://hu-my.sharepoint.com/personal/aag005_harvard_edu/_layouts/15/Doc.aspx?sourcedoc=%7B06c6febe-b190-4741-8f1a-a479b8f0989d%7D&action=edit&wd=target(_Content%20Library/Epidemiology.one%7Cc927055f-6cf0-8044-bc9e-1cd1d2537abf/)&wdorigin=717
https://www.youtube.com/watch?v=GYlK0rUi17E
http://www.arcgis.com/home/webmap/viewer.html?webmap=8b3a7c57dbe64a77a9aae26291fc4acc


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%

from March 11, 2020

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


Modeling the spread of epidemics, and UNCERTAINTY

Notes on R_0  (OneNote) Notes on R_0  (Original source) 

onenote:https://hu-my.sharepoint.com/personal/aag005_harvard_edu/Documents/Class%20Notebooks/GENED1112-Prediction/_Content%20Library/Epidemiology.one%23Notes%20on%20R_0&section-id=%7BC927055F-6CF0-8044-BC9E-1CD1D2537ABF%7D&page-id=%7B70F5E516-6948-4A39-881E-4B23C81D087E%7D&end
onenote:https://hu-my.sharepoint.com/personal/aag005_harvard_edu/Documents/Class%20Notebooks/GENED1112-Prediction/_Content%20Library/Epidemiology.one%23Notes%20on%20R_0&section-id=%7BC927055F-6CF0-8044-BC9E-1CD1D2537ABF%7D&page-id=%7B70F5E516-6948-4A39-881E-4B23C81D087E%7D&end
https://web.stanford.edu/~jhj1/teachingdocs/Jones-on-R0.pdf


The meaning of  R0


“expected number of cases directly generated by one case in  
a population where all individuals are susceptible to infection”

https://en.wikipedia.org/wiki/Basic_reproduction_number


https://en.wikipedia.org/wiki/Basic_reproduction_number


What is for R0 COVID-19: It’s still uncertain  

https://en.wikipedia.org/wiki/
Basic_reproduction_number


https://www.nejm.org/doi/10.1056/
NEJMoa2001316


https://en.wikipedia.org/wiki/Basic_reproduction_number
https://en.wikipedia.org/wiki/Basic_reproduction_number
https://www.nejm.org/doi/10.1056/NEJMoa2001316
https://www.nejm.org/doi/10.1056/NEJMoa2001316


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 gave ~100K deaths 

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

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


Source: https://demonstrations.wolfram.com/SIREpidemicDynamics/


TERMINOLOGY

“contact number” (ɣ)  
= [infection rate, α] / [recovery rate, β]


(for an SIR model  α/β=R0)

CRITICAL ASSUMPTION

no spatial variations, correlations

https://demonstrations.wolfram.com/SIREpidemicDynamics/




Take-a-Sweater IHME COVID-19

The Path to Newton

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


predictionx.org

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


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.



You’ll read all of these short essays 
(and 1 more article, each)  

for Thursday.

https://www.predictionx.org/writings


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


predictionx.org

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


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


https://www.gluesolutions.io/social-impact
https://www.gluesolutions.io/social-impact
https://covid19.healthdata.org/united-states-of-america
https://covid19.healthdata.org/united-states-of-america


gluesolutions.io/social-impact

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

https://www.gluesolutions.io/social-impact


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

covid-19-data-
visualization-5c684eaa4698 

https://medium.com/nightingale/what-i-learned-from-covid-19-data-visualization-5c684eaa4698
https://medium.com/nightingale/what-i-learned-from-covid-19-data-visualization-5c684eaa4698
https://medium.com/nightingale/what-i-learned-from-covid-19-data-visualization-5c684eaa4698
https://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 
2.6 M (so far)


8 billion/2.6 million=

1 person in 3000 dead


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

Century Great Plague was 
3000 /1,300 = 2x worse 
than COVID-19 (so far).


And that was for a  
relatively “mild” plague.




https://tinyurl.com/covid-gened-questions 

https://tinyurl.com/covid-gened-questions


Prediction: Week 7

“Prediction vs. Prophecy”

Special Guest for Thursday’s discussions:  geneticist/epidemiologist Dr. Immaculata DeVivo, 
Professor at Harvard’ T.H. Chan School of Public Health and at Harvard Medical School  

quick review of outdoor Navigation Exercise

Modeling the spread of epidemics, and uncertainty

Bookkeeping SIR Models SEIR Models Agent-based models AI models 

Prediction and decision in the face of uncertainty: COVID-19 and Harvard (discussions)

Thursday & in section: COVID-19 student readings discussion (see Canvas Tuesday eve)

John Snow & Cholera (edX highlights & more)

1 year ago Coming up: Linz (3/23); Radcliffe AI/Health (4/1); your final projects… 


