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Goals of the talk:

• What are the right statistics to 
study?

• Discuss some fun applications 
of math/stats to baseball and 
life.

• Talk about opportunities for 
students at Williams.

Joint with many Williams students over the years, including:  
John Bihn, Alex Cardonick, Mac Carso, George Carroll, Lucas Casso, Elliot Chester, Jakob Cohn, Thomas Coleman, Dan
Costanza, Kevin Deptula, Jacob Eckerle, Bryan Eckleman, Cameron Edgar, Carson Eisenach, Alan Felix, Cole Futterman, William
Gerson, Jen Gossels, Jay Habib, Charles Ide, Jake Jeffries, William Jeffries, Aviv Lipman, Victor Luo, Alex Matthews, Kyle

McGrath, Cameron Miller, David Moon, James Murray, Sasha Palma, Jackson Parese, Francesca Paris, Bo Peponis, David

Phillips, Chris Picardo, Jaclyn Porfilio, Ethan Prout, Tim Randolph, Evan Ruschil, John Sandifer, Jacob Siegel, Nick Skiera,

Evan Skorpen, Michael Stone, Cole Whitehouse, Bryan Wooley.







Not “Who is on first” but “Who is in first”.



https://www.mlb.com/standings/2008-06-05

https://www.mlb.com/standings/2008-06-05






















Work with Williams Students:

• Calling games before done.

• Ballpark effects.

• Other approximations.

• Applying to individual matchups (Winter Study ‘24).



Other Projects with Williams Students:

• Lawsuit on reaching the majors.

• MLB lawsuit on surgery done incorrectly on all-star.

• MLB lawsuit on foul balls and netting.



Math 344: Spring 2023: The Mathematics of Sports
(with Alex Cardonick, Mac Carso, Jacob Eckerle, Ethan Prout, Evan Ruschil)

Value of a single vs double vs triple vs home run: is it really 1 – 2 – 3 – 4?







To simplify the analysis, we make the assumption that a single moves a baserunner one base, while a double moves a 

baserunner two bases.









Talks: https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/talks.html

Baseball / Sabermetrics Talks

• The Pythagorean Won-Loss Formula in Baseball (An Introduction to Statistics and Modeling) (60 minute version) Brown 

University (9/28/05) and (12/7/05): slides(tab) slide(no tab) paper_pdf. Shorter 15 minute version: 2006 Hudson River 

Undergraduate Mathematics Conference (4/8/06): slides(tab) slides(no tab)

• Pythagoras at the Bat: An Introduction to Statistics and Modeling (20 minute version): Society For American Baseball 

Research, Boston Meeting, Boston, MA (5/20/06): slides(tab) slides(no tab) paper_pdf. Williams College (40 minute 

version, 1/15/08): pdf. Holy Cross (50 minute version, 2/7/08): pdf. Western New England College (40 minute 

version, 1/15/08): pdf. Connecticut Smoky Joe Wood SABR Chapter, Hamden, CT (30 minute version, 

2/16/08) pdf. PROMYS Program, Boston University (40 minute version, 7/25/08): pdf. Bennington College 

(2/27/09): pdf Hampshire College (7/22/09): pdf Wellesley (9/21/09): pdf Awards Night, University of 

Connecticut (4/12/10): pdf Virginia Tech (3/28/11): pdf UMass Amherst (10/19/11) and Fitchburg State 

University (11/3/11): pdf Boston College (3/29/12) pdf Science Days talk to Prospective Williams Students 

(8/15/14) pdf and 8/12/16 pdf and 8/10/18 pdf University of Vermont (12/2/16, with an intro on undergraduate 

research) pdf Developer Thursdays at Cloud85 (6/8/17): pdf University of Michigan (11/29/17): pdf

• Pythagoras on the Ice: Hockey Conference, Babson (10/1/16): pdf

• See also talks on Computers and Mathematics Education.

https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/talks.html
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_expanded_tab.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk.pdf
http://www.williams.edu/Mathematics/sjmiller/public_html/math/papers/PythagWonLoss_Paper.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/hudson/PythagWLTalk_short_tab.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/hudson/PythagWLTalk_short.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_SABR_tab.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_SABR.pdf
http://www.williams.edu/Mathematics/sjmiller/public_html/math/papers/PythagWonLoss_Paper.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_Williams.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_HolyCross.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_WNEC.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_SmokyJoeSABR.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_PROMYS.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_Bennington.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_Hampshire.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_Wellesley.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_UConn.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_VTech.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_UMass.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_BC.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_WilliamsRecruit2014b.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_WilliamsRecruit2016.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_WilliamsRecruit2018.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_UVt2016.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_DeveloperCloud85_2017.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_DeveloperCloud85_2017.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_HockeyBabson2016.pdf


Papers: https://web.williams.edu/Mathematics/sjmiller/public_html/math/papers/papers.html

• A derivation of James' Pythagorean projection, By The Numbers -- The Newsletter of the SABR Statistical Analysis 

Committee (16 (February 2006), no. 1, 17--22). pdf (expanded version: pdf). Chance (20 (Winter 2007), no. 1, 40-48).

• First Order Approximations of the Pythagorean Won-Loss Formula for Predicting MLB Teams Winning Percentages (with 

Kevin Dayaratna), By The Numbers -- The Newsletter of the SABR Statistical Analysis Committee, pdf (expanded version 

with appendix proving main result with just one variable calculus: pdf); entire issue of By The Numbers here (22 (2012), no 1, 

15--19).

• The Pythagorean Won-Loss Formula and Hockey: A Statistical Justification for Using the Classic Baseball Formula as an 

Evaluative Tool in Hockey (with Kevin Dayaratna), The Hockey Research Journal: A Publication of the Society for 

International Hockey Research. ((2012/2013), pages 193--209) pdf

• Pythagoras at the Bat (with Taylor Corcoran, Jen Gossels, Victor Luo and Jaclyn Porfilio), book chapter in Social Networks 

and the Economics of Sports (edited by Panos M. Pardalos and Victor Zamaraev, Springer-Verlag, 2014, pages 89--114). Pdf

• Relieving and Readjusting Pythagoras (with Victor Luo), By The Numbers -- The Newsletter of the SABR Statistical Analysis 

Committee. (25 (2015), no. 1, 5-14) pdf (older, expanded version: pdf)

• Applications of Improvements to the Pythagorean Won-Loss Expectation in Optimizing Rosters (Alexander Almeida, Kevin 

Dayaratna, Steven J. Miller and Andrew Yang), book chapter submitted to Artificial Intelligence, Optimization, and Data 

Sciences in Sports. pdf

https://web.williams.edu/Mathematics/sjmiller/public_html/math/papers/papers.html
http://www.philbirnbaum.com/
http://www.philbirnbaum.com/btn2006-02.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/papers/PythagWonLoss_Paper.pdf
http://www.amstat.org/publications/chance/
http://www.philbirnbaum.com/
https://web.williams.edu/Mathematics/sjmiller/public_html/math/papers/DayaratnaMiller_LinPythag_FinalBTN.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/papers/DM_LinPythag_App.pdf
http://www.philbirnbaum.com/btn2012-05.pdf
http://www.sihrhockey.org/public_journals.cfm
https://web.williams.edu/Mathematics/sjmiller/public_html/math/papers/DayaratnaMiller_2012%20-%20SIHR%20Extended%20VersionArxivFebruary2013.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/papers/MillerEtAl_Pythagoras.pdf
http://www.philbirnbaum.com/
http://www.philbirnbaum.com/btn2015-05.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/papers/LinCombWeibull21.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/papers/PythagOptimizationChapter2023v40.pdf






Thank you!

Longer, more technical versions of the talk:

•Pythagoras at the Bat: https://www.youtube.com/watch?v=gFDly_6qOn4 (slides here)

• Version for 2014 prospective days at Williams here, with a little less calculus (2015 slides here, 

and 2015 video here).

Appendix with the integration details follows….

https://www.youtube.com/watch?v=gFDly_6qOn4
http://web.williams.edu/Mathematics/sjmiller/public_html/150/talks/PythagWLTalk_Math105.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_WilliamsRecruit2014b.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/math/talks/PythagWLTalk_WilliamsRecruit2015.pdf
http://youtu.be/cHG0UIErHEc





















