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(1) Russell 1950/20009.

(2) Spinoza 1677/2000, Ethics, 111, preface.

(3) Data on human progress: Pinker 2018.

(4) Kalahari San: Lee & Daly 1999. The San, previously known as the
Bushmen, comprise the Ju/’hoan (formerly 'Kung), Tuu, Gana,/Gwi, and
Khoi peoples, variously spelled.

(5) Hunter-gatherers: Marlowe 2010.

(6) Liebenberg works with the !X6,/Gwi, Khomani, and Ju/’hoan (for-
merly 'Kung) San. Example here are from the !X6. Liebenberg’s experiences
with the San, and his theory that scientific thinking evolved from tracking,
are presented in The Origin of Science (2013/2021), The Art of Tracking
(1990), and Liebenberg,//Ao, et al. 2021. Additional examples are from
Liebenberg 2020. For other descriptions of hunter-gatherer rationality, see
Chagnon 1997; Kingdon 1993; Marlowe 2010.

(7) A video of a pursuit hunt, narrated by David Attenborough, may
be seen here: https://youtu.be/826HMLOIE_o.

(8) Liebenberg 2013/2021, p. 57.

(9) Personal communication from Louis Liebenberg, Aug. 11, 2020.
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(10) Liebenberg 2013/2021, p. 104.

(11) Liebenberg 2020 and personal communication, May 27, 2020.

(12) Moore 2005, See also Pew Forum on Religion and Public Life 2009,
and note 8 to chapter 10 below.

(13) Vosoughi, Roy, & Aral 2018.

(14) Pinker 2010; Tooby & DeVore 1987.

(15) Amos Tversky (1937-1996) and Daniel Kahneman (1934-) pio-
neered the study of cognitive illusions and biases; see Tversky & Kahne-
man 1974, Kahneman, Slovic, & Tversky 1982, Hastie & Dawes 2010, and
Kahneman’s bestseller, Thinking, Fast and Slow (2011). Their lives and col-
laboration are described in Michael Lewis’s The Undoing Project (2016) and
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2011.
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(32) Ecological rationality: Gigerenzer 1998; Tooby & Cosmides 1993;
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Norvig, Orwant, Pinker, Nowak, & Lieberman-Aiden 2011. The computer
scientist Peter Norvig has coauthored a report with fellow computer sci-
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en.wikipedia.org/wiki/Monty_Hall_problem.
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www.mathwarehouse.com/monty-hall-simulationonline/.
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neman 1983, pp. 307-8. The items here were chosen from a larger set
pretested in a pilot study. The differences were found in comparisons of
the ratings participants gave either for the conjunction or for the sin-
gle conjunct before they had seen the other one (that is, in a between-
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(59) Purves & Lotto 2003.

(60) AI fails: Marcus & Davis 2019.
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(7) For many examples, see the sources in note 79 to chapter 10 below.

(8) Stoppard 1972, p. 30.
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wine, as expressed in “Of the standard of taste” (Gracyk 2020). His point
here was only that goals are inherently subjective.

(12) Bob Dylan, “Mr. Tambourine Man.”

(13) Pinker 1997/2009; Scott-Phillips, Dickins, & West 2011.
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2007, pp. 422-25.
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1997/2009, chap. 6.

(31) Sagan & Suri 2003.
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chap. 6, “Fools for Love.”

(33) Novel by Dashiell Hammett; screenplay by John Huston.

(34) Tetlock 2003; Tetlock, Kristel, et al. 2000.
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life: R. Gold-stein 2013.
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(46) Terry 2008.
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72.
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302—-6; Tooby & Cosmides 1993.

(23) Cosmides 1989; Fiddick, Cosmides, & Tooby 2000.

(24) Weber 1922/2019.

(25) Cole, Gay, et al. 1971, pp. 187-88; see also Scribner & Cole 1973.
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(33) Lewis-Kraus 2016.
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4l gl g dallainy) asl ) Juadl

(1) Letter to Miss Sophia Thrale, 24 July 1783, in Johnson 1963.
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occurs in a letter to Cornelius Lanczos, quoted in Einstein 1981, and three
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(3) Eagle 2019; randomness as incompressibility, usually called Kol-
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jtink, et al. 1989; Hajek 2019; Savage 1954.

(9) Quoted in Gigerenzer 1991, p. 92.
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(20) Cape Cod sharks: Sherman 2019. Cape Cod traffic deaths: Nolan,
Bremer, et al. 2019.

(21) Caldeira, Emanuel, et al. 2013. See also Goldstein & Qvist 2019;
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(22) Nuclear vs coal: Goldstein & Qvist 2019; Goldstein, Qvist, & Pinker
2019. Coal kills: Lockwood, Welker-Hood, et al. 2009. Nuclear replaced by
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authorities covered up thousands of Chernobyl deaths, the death toll from
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(24) Pinker 2018, table 13—1, p. 192; Mueller 2006.

(25) Walker, Petulla, et al. 2019.
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Jenkins, et al. 2020. Number of homicides: Federal Bureau of Investiga-
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(27) Schelling 1960, p. 90; see also Tooby, Cosmides, & Price 2006.
Pearl Harbor and 9/11 as public outrages: Mueller 2006.

(28) Chwe 2001; De Freitas, Thomas, et al. 2019; Schelling 1960.

(29) Baumeister, Stillwell, & Wotman 1990.
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Mueller 2006; George Floyd killing, Blackwell 2020.

(31) Made popular by the Obama chief of staff Rahm Emanuel, but first
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of The Yale Book of Quotations.
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Mueller 2006
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=20.

(34) McCarthy 2015.

(35) Rosling 2019.

(36) Crisis-driven media and political cynicism: Bornstein & Rosenberg
2016.

(37) Lankford & Madfis 2018.

(38) https://ourworldindata.org/.
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(44) Gilovich, Vallone, & Tversky 1985.

(45) Miller & Sanjurjo 2018; Gigerenzer 2018a..

(46) Pinker 2011, pp. 202-7.

(47) https://xkcd.com/795/.

(48) Kramer & Gigerenzer 2005.

(49) Kramer & Gigerenzer 2005; Miller & Sanjurjo 2018; Miller & San-
jurjo 2019.

(50) https://www.youtube.com/wat h?v=DBSAeqdcZAM.
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(52) Kramer & Gigerenzer 2005.

(53) Krdamer & Gigerenzer 2005; Schneps & Colmez 2013.

(54) Paper: Johnson, Tress, et al. 2019. Critique: Knox & Mummolo
2020. Reply: Johnson & Cesario 2020. Retraction: Cesario & Johnson 2020.

(55) Edwards 1996.

(56) Mlodinow 2009; Paulos 1988.

(57) Fabrikant 2008; Mlodinow 2009; Serwer 2006.
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2005; Pashler & Wagenmakers 2012.

(60) Ioannidis 2005; Simmons, Nelson, & Simonsohn 2011. “The garden
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https://osf.io/prereg/.

AR


https://www.texasattorneygeneral.gov/sites/default/files/images/admin/2020/Press/SCOTUSFiling.pdf.
https://www.texasattorneygeneral.gov/sites/default/files/images/admin/2020/Press/SCOTUSFiling.pdf.
https://www.texasattorneygeneral.gov/sites/default/files/images/admin/2020/Press/SCOTUSFiling.pdf.
https://www.supremecourt.gov/docket/docketfiles/html/public/22O155.html.
https://www.supremecourt.gov/docket/docketfiles/html/public/22O155.html.
https://xkcd.com/795/
https://www.youtube.com/wat h?v=DBSAeqdcZAM
https://osf.io/prereg/.

NGl

(63) Feller 1968; see Pinker 2011, pp. 202-7.

(64) Kahneman & Tversky 1972. Originally shown by William Feller
(1968).

(65) Gould 1988.
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(1) Rationality Community: Caplan 2017; Chivers 2019; Raemon 2017.
Prominent members include Julia Galef of Rationally Speaking
(https://juliagalef.com/), Scott Alexander of Slate Star Codex (https://
slatestarcodex.com/), Scott Aaronson of Shtetl-Optimized (https://
www.scottaaronson.com/blog/), Robin Hanson of Overcoming Bias
(https://www.overcomingbias.com/), and Eliezer Yudkowsky, who started
Less Wrong (https:/ /www.lesswrong.com/).

(2) Arbital 2020

(3) Gigerenzer 2011.

(4) More accurately, prob (Data|Hypothesis) is proportional to the like-
lihood. The term “likelihood” has slightly different technical meanings in
different statistical subcommunities; this is the one commonly used in dis-
cussions of Bayesian reasoning.

(5) Kahneman & Tversky 1972; Tversky & Kahneman 1974.

(6) “In his evaluation of evidence, man is apparently not a conservative
Bayesian: he is not Bayesian at all.” Kahneman & Tversky 1972, p. 450.

(7) Tversky & Kahneman 1982.

(8) Hastie & Dawes 2010.

(9) Tversky & Kahneman 1974.

(10) Overheard; there’s no print version I can find.

(11) Hume, Bayes, and miracles: Earman 2002.

(12) Hume 1748/1999, section X, “Of miracles,” part 1, 90.
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(13) Hume 1748/1999, section X, “Of miracles,” part 1, 91.

(14) French 2012.

(15) Carroll 2016. See also Stenger 1990.

(16) Open Science Collaboration 2015; Pashler & Wagenmakers 2012.

(17) Ineffectiveness of persuasion industries: Mercier 2020.

(18) Ziman 1978, p. 40.

(19) Tetlock & Gardner 2015.

(20) Tetlock 2003; Tetlock, Kristel, et al. 2000.

(21) Decline of bigotry: Pinker 2018, pp. 215—19; Charlesworth & Ba-
naji 2019.

(22) Politics of base rates in social science: Tetlock 1994.

(23) Gigerenzer 1991, 2018a; Gigerenzer, Swijtink, et al. 1989; see also
Cosmides & Tooby 1996.

(24) Burns 2010; Maines 2007.

(25) Bar-Hillel 1980; Tversky & Kahneman 1982; Gigerenzer 1991.

(26) Gigerenzer 1991, 1996; Kahneman & Tversky 1996.

(27) Cosmides & Tooby 1996; Gigerenzer 1991; Hoffrage, Lindsey, et al.
2000; Tversky & Kahneman 1983. Kahneman and Tversky point out that
frequency formats reduce, but don’t always eliminate, base-rate neglect,
as we saw in chapter 1 with Kahneman’s adversarial collaboration with
Gigerenzer’s collaborator Ralph Hertwig on whether frequency formats
eliminate the conjunction fallacy: Kahneman & Tversky 1996; Mellers, Her-
twig, & Kahneman 2001.

(28) Gigerenzer 2015; Kahan 2013.
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(1) The model of the human as a rational actor is explained in any
introductory economics or political science textbook. The theory that re-
lates rational choice to expected utility was developed by von Neumann &
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Morgenstern 1953/2007 and refined by Savage 1954. I will use “rational
choice” and “expected utility” interchangeably for the theory that equates
them. See Luce & Raiffa 1957 and Hastie & Dawes 2010 for accessible
explanations.

(2) Cohn, Maréchal, et al. 2019.

(3) Glaeser 2004.

(4) Contesting the axioms of rational choice: Arkes, Gigerenzer, & Her-
twig 2016; Slovic & Tversky 1974.

(5) Hastie & Dawes 2010; Savage 1954.

(6) More commonly, it is called Completeness or Comparability.

(7) Also known as Distribution of Probabilities across Alternatives,
Algebra of Combining, and Reduction of Compound Lotteries.

(8) Variants of the Independence axiom include Chernoff’s condition,
Sen’s property, Arrow’s Independence of Irrelevant Alternatives (IIA), and
Luce’s choice axiom.

(9) Liberman 2004.

(10) More commonly, Continuity or Solvability.

(11) Stevenson & Wolfers 2008.

(12) Richardson 1960, p. 11; Slovic 2007; Wan & Shammas 2020.

(13) Pinker 2011, pp. 219-20.

(14) Tetlock 2003; Tetlock, Kristel, et al. 2000.

(15) “Gee, a million dollars ... maybe.” “Would you sleep with me for a
hundred dollars?” “What kind of woman do you think I am?” “We’ve already
established that; we're just haggling over price.”

(16) Simon 1956.

(17) Tversky 1972.

(18) Savage 1954, cited in Tversky 1972, pp. 283-84.

(19) Tversky 1969.

(20) Arkes, Gigerenzer, & Hertwig 2016.
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(21) Tversky 1972, p. 298; Hastie & Dawes 2010, p. 251.

(22) Called preference reversals: Lichtenstein & Slovic 1971.

(23) Rounding results in a difference of a cent or two, but the dif-
ferences cancel out over the bets used in the study and don’t affect the
results.

(24) No intransitive money pumps: Arkes, Gigerenzer, & Hertwig 2016,
p. 23. Preference-reversing money pumps: Hastie & Dawes 2010, p. 76.
Wise up: Arkes, Gigerenzer, & Hertwig 2016, pp. 23-24.

(25) Allais 1953.

(26) Kahneman & Tversky 1979, p. 267.

(27) Kahneman & Tversky 1979.

(28) Breyer 1993, p. 12.

(29) Kahneman & Tversky 1979.

(30) McNeil, Pauker, et al. 1982.

(31) Tversky & Kahneman 1981.

(32) Hastie & Dawes 2010, pp. 282—-88.

(33) Kahneman & Tversky 1979.

(34) The decision weight graph differs from fig. 4 in Kahneman & Tver-
sky 1979 and is instead based on fig. 12.2 in Hastie & Dawes 2010, which
I believe is a better visualization of the theory.

(35) Based on Kahneman & Tversky 1979.

(36) This pervasive asymmetry is called the Negativity bias; Tierney &
Baumeister 2019.

(37) Maurice Allais, Herbert Simon, Daniel Kahneman, Richard Thaler,
George Akerlof.

(38) Gigerenzer 2008b, p. 20.

(39) Abito & Salant 2018; Braverman 2018.

(40) Sydnor 2010.
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(41) Gigerenzer & Kolpatzik 2017; see also Gigerenzer 2014, for a sim-

ilar argument on breast cancer screening.
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(1) Twain 1897/1989.

(2) Signal Detection Theory and expected utility theory: Lynn, Worm-
wood, et al. 2015.

(3) Statistical distributions are explained in any introduction to sta-
tistics or psychology. Signal Detection Theory: Green & Swets 1966; Lynn,
Wormwood, et al. 2015; Swets, Dawes, & Monahan 2000; Wolfe, Kluen-
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