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*today’s class is helping refine predictionx.org/algorithmic-forecasting



http://predictionx.org/algorithmic-forecasting

Your projects. ..

Help with Final Videos Apr 19 at 8:06pm
London Vallery

All Sections

Hello all!

As we approach the end of the semester and begin working on video presentations for your final projects, please know that you
can always reach out to me (London) or Elliott if you run into any issues or need someone to bounce ideas off of. We'd be able to
provide any technical, structural, or conceptual support you may need. Shoot either one of us an email and we can send back
feedback or find a time to chat.

Looking forward to all of your wonderful work,

London (aﬂd game S)

London's Contact: londonvallery@college.harvard.edu
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Elliott's Contact: elliotthyman@college.harvard.edu
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Forum update 1—short assignment for Thursday

The Prediction Project

The Past and Present of the Future

HOME ABOUT MATERIALS COURSES TALKS WRITINGS PRESS FORUM

Search the forum, and mo... n

€G> Prof Alyssa Goodman w - Predictionx Team 7m - Edited:im

Harvard students comment on "Uncertain Risks" & Following Post

In the Fall of 2020, my colleague, Prof. Immaculata De Vivo of the Harvard

© 4views
School of Public Health, and | wrote an essay about the public perception of

risk and uncertainty, especially with regard to COVID-19. In this post, we are () Ocomments
gathering comments from students in the Spring 2021 edition of "GenEd 1112:

The Past and Present of the Future," an undergraduate course | teach at Harvard. Students
were asked to read the essay, and then comment here on which part(s) of the discussion they Similar Posts
expect would be most illuminating for non-quantitatively-inclined readers --and/or to suggest

another framing of the issues discussed that would be more effective. Students will be posting here!




Forum update 2 — a note from Jill Tarter

“To answer the question about hard science vs. science fiction as basis for
studying astrophysics - you need the tools. you need to comprehend what
and how we think we know about the cosmos in order to consider what's the
next step that's needed. However, the great thing about being a scientist is
that you never need to grow up, you never need to stop asking 'why?".

You never need to stop reading science fiction to stretch your horizons.

And once you have a tool kit for understanding, you can use it on any
problem that comes along and catches your interest, no matter what subject.

V44

Jill Tarter email to GenEd 1112 students, via Alyssa Goodman, April 2021
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“Models:” Mental, STATISTICAL, SIMULATION , and Physical

PREDICTIVE

INPUTS SYSTEM

OUTPUTS

Only “SIMULATIONS”
can have truly
deterministic rules

(but not all do)

om/mental-models/, https://www.bbc.com/news/av/health-30996506/3d-printed-heart-helps-to-save-girl-s-life



http://gohighbrow.com/mental-models/
https://www.bbc.com/news/av/health-30996506/3d-printed-heart-helps-to-save-girl-s-life

Algorithmic Prediction

Analytic Calculation




(Most
Analytic Calculation

The Path to Newton

EARTH AT CENTER (O BELIEVED SUN AT CENTER) SUN AT CENTER (® BELIEVED EARTH AT CENTER)

TOOLS AVAILABLE GNOMON GNOMON GNOMON GNOMON
ASTROLABE ASTROLABE ASTROLABE
PRINTING PRESS e PRINTING PRESS

= TELESCOPE

MATH AVAILABLE

PLANAR GEOMETRY

SPHERICAL GEOMETRY {ERICAL GEOMETRY {ERICAL GEOMETRY PHERICAL GEOMETRY ERICAL GEOMETF 8 £OM
TRIGONOMETRY TRIGONOMETRY TRIGONOMETR! TRIGONOMETRY
[CAL TRIGON OMETRY s 57 ERICAL TRIGONOMETRY SPHERICAL TRIGONOMETRY PHERICAL TRIGONOME PHERICAL TRIGONOMETRY
ALGEBRA ALGEBRA ALGEBRA ALGEBRA

TUSI COUPLE AND OTHER SPECIAL FORMS SPECIAL FORMS. SPECIAL FORMS
L LOGARITHMS

1t just keeps cALCULUS
BIG IDEAS SOCRATES going, and What did
0 s nr, Sing... Aristot Objects are
Gk Aristotle s it "’ 9 veally o “set into” '
wrong about ut wot really moti oooh, I like §
Correct 9 IBN SINA We need to this Dutch We're gonna
Natural, not Symmetry space, time, AN question. e With giant spendy o need better
supermatural. Nature rules. and matter. an0-1087 BN RUSHD 1320-1362 instruments, | can $PYg st math.
e Persan (AVERROES) Tk et GREAT data Aristotle, -
JOHN PHILOPONUS Motion is 11261198 =~ 9 won ami, O This apple.
Partial ] Al things o indefinite e . bove and “J That moon
aredit move to S without | i P Could they feel
Hey the thei natural 1 must gather more ek below, it e same pul?
all matter
cycles in the s Asingle B information for in motion. ISAAC NEWTON
g gt =, o5,  ctter arlogy o :
Lebs track Romen Egypt and 1 shall share ‘:':: -
R them. ol A what | learn! Metaphysics? s
BABYLONIANS > Hooey! Give Tocations. A GRAVITY
<2000 WORCE you ALBATIANI ™e \ me evidence m”mmh GOVERNS.
e onannes £UDOXUS e RY LAY o philosophy. | = Tike our RENEDESCARTES ALL
515 150 B, 18N ALHAYTHAM - .
BETWEEN Ioths v Greek 90337 B ARsTARGHLS ‘ 3 100 AN suRDAN e P, oo e
_— The universe arth and in [ W0 200t Sapls e DI A QU Tycho's cirdes
—_— WA g ¢ Fragims o by s foney e
- an ou o erity all the same... &) g | Hello Who knew 2t wodk = atal problem
Teacher-Pupil or wight think. Sy just atoms. DEMOGKITS B b thi nothing § If e math JOHANNES B e 1 st
Senior-Junior NAKIMAND! 60 370 . thing could be s0 ateeny KEPLER make
Researcher Greck | on? ARVABHATA wseful? AV wnit of improve g Newton
476-350 BRAHMAGUPTA time... Plolemy! !
ot e I e sHASARA s Tothe’ bl
model the ndion
. universe s printing orbits are
N . If circles o G REGIOMONTANUS (| ellipses,
Travel between oD are perfect, ot . Copernicus 13 10 ot cirdes
cultures Soma phares are ot zeroisa (it jut o
than others wblime. s oty et o thank we. |
$70-193 BCE , .. calculus
Greck HippARcHus P -
10120
. B et . | . . . . . ) ; | - .
) - Dialogie on e
0On the o On Aristotle’s Paiica- Brahmasphuta- . Ashukik'ali| | Siddhanta | |Commentaries Al-Tadhkirah | Nihayat al-sil i Epitome of the De Astronomia Siderius. "t Chel Prindiples of
Published ool CETED ics The Almagest || Aryabhativa || “pGi 3™ | gdhingia sddhanta | | movanr | | b &l it Ak gaamys shiromani | | On Aristotle ‘c::,’t';" fitim abhay'ah | tashih al-usdl ‘Almagest Revolutionibus Nova Nundius  Systemsofthe | Sciences Philosophy Fiincpa
works Diaries Aristotle ks Sy () Philoponus || Varihamibira | | Brahmagupta N ot | [ omakHaytham| | Bhaskara 11 Tbo Rushd e akTost Thn al-Shiic Regiomontanus Copemicus Johannes Kepler Galiko World Galikco Descartes T
o | | ©% GIED ? e e ey @ el 0% i || e 11301200 1282 201 5 Tiop (i T 610 Galieo 163 g2 dmond ey

re-use is allowed, with attribution, version 1, 2019




Algorithmic Prediction

Analytic Calculation




NS PapeT

Andowrs

Jul 2250

{\‘-d% h“ >

Op oo

Sored

Fbe

561,909

IJ)

-
_
-
o
—
-
-
-
-
>
-
-
v




Algorithmic Prediction

Analytic Calculation
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https://www.youtube.com/watch?v=OqmJhPQYRc8
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Deaths per Day
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Data-Driven Estimation

e.g. [HME early COVID-19 forecasting

Comparison of Reported COVID19 Deaths Versus IHME Predictions
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predictionx.org/uncertainty-covid19


https://www.predictionx.org/uncertainty-covid19
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Al/Machine Learning

“training” learning “predicted”
data algorithm answer

¥
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sufficient? supervised? uncertainty?
unbiased? unsuperuvised? bias?
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Derek’s Day

Freshman Seminar 27] v.2017

read students’ posts online here



https://projects.iq.harvard.edu/predictionx/algorithms-bayesian-forecasting-everyday-life-0
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Breakout discussions of algorithmic prediction

tinyurl.com/algorithmic-prediction

Your charge Group : Field

1. Discuss several kinds of approaches to algorithmic prediction ~ Group 1: Weather
used in the field assigned to your group. Group 2: Climate

2.Rank and discuss the utility and appropriateness of the six Group 3: “Health” (choose sub-topic(s))
techniques in the colored boxed here to prediction inputs, Group 4: “Economics” (choose sub-topic(s))
systems, and/or outputs in your field. Group 5: Space travel trajectories

Bayesian Statistical Reasoning | Data-Driven Estimation | Regression & Extrapolation | Al/Machine Learning

PREDICTIVE

INPUTS SYSTEM

OUTPUTS


http://tinyurl.com/algorithmic-prediction

The best modern predictions often use combinations of >1 approach

Analytic Calculation VY EIY TN FEETyITTT. -
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- e

“Ensemble forecasting”


https://www.youtube.com/watch?v=NLhRUun2iso

Breakout discussions of algorithmic prediction

tinyurl.com/algorithmic-prediction

Your charge Group : Field

1. Discuss several kinds of approaches to algorithmic prediction ~ Group 1: Weather
used in the field assigned to your group. Group 2: Climate

2.Rank and discuss the utility and appropriateness of the six Group 3: “Health” (choose sub-topic(s))
techniques in the colored boxed here to prediction inputs, Group 4: “Economics” (choose sub-topic(s))
systems, and/or outputs in your field. Group 5: Space travel trajectories

Bayesian Statistical Reasoning | Data-Driven Estimation | Regression & Extrapolation | Al/Machine Learning
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http://tinyurl.com/algorithmic-prediction

Next. ..

T Example 4
Example 2
Example 1 Example 5

Example 3




Bayesian Updating in Decision-Making/Prediction


https://www.youtube.com/watch?v=t_Wjj87qWaQ

