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Consider the following: About 5 % of people are homosexual. Is

it possible to detect from appearance if somebody is homosex-

ual? This seems to be possible. In a recent study, participants

were able to detect if somebody was homosexual better than

chance. In this study, participants had to judge the sexual ori-

entation of individuals based on 80 photographs of faces: 40

photographs depicted a homosexual person; the other 40 pho-

tographs depicted a heterosexual person. It turned out that 70 %

of the homosexual persons were correctly identified. Of the

heterosexual pictures, only 20 % were incorrectly classified as

homosexual.

Now the question: Assume that all individuals can be as

accurate in detecting sexual orientation as in this study. If one

sees a randomly chosen individual in the street and judges the

person to be homosexual, what is the chance (between 0 and

100 %) that the person is indeed homosexual?

You may be surprised that the correct answer is a quite low

probability: 16 %.1 The problem described above is based on a

recent article by Lyons, Lynch, Brewer, and Bruno (2013) who

reported experimental research about women’s accuracy of judg-

ing the sexual orientation of individuals based on photographs.

Theparticipatingwomencouldcorrectly identifygay/lesbianand

heterosexual targets better than chance, i.e., the correct identifi-

cation of gay/lesbian targets ranged between 58–65 %, and only

16–37 % of the heterosexuals were falsely identified as gay/les-

bian. Thisadds toanumberofother innovativeexperimental‘‘gay-

dar’’studies with comparable accuracy (e.g., Ambady, Halla-

han, & Conner, 1999; Johnson, Gill, Reichman, & Tassinary,

2007; Rieger, Linsenmeyer, Gygax, Garcia, & Bailey, 2009).

But how does gaydar work outside of the laboratory? In the

Lyons et al. study, accuracy of judgment was estimated by

calculating the hit rate: the number of correctly identified

homosexual targets (true positives) divided by the number of

all presented homosexual targets. In addition, the false alarm

rate was calculated by the number ofheterosexual targetswho

were falsely categorized as gay/lesbian (false alarms or false

positives) divided by all presented heterosexual targets.

When we want to translate the study findings into the real

world, we have to consider the base-rate of gays/lesbians within

the population, which is roughly at about 5 % and thus much less

than in laboratory experiments where usually 50 % of the targets

are gay/lesbian. By applying Bayes’ Theorem, we can now cal-

culate theprobabilityof interest tousor tothosewhowant topick

up potential same-sex partners from, let us say, a shopping-mall

random-like sample; in other words, the probability that an indi-

vidual is gay/lesbian, given our gaydar alarm rings.

Pr gayjalarmð Þ ¼
PrðalarmjgayÞ PrðgayÞ

PrðalarmjgayÞ PrðgayÞ þ Prðalarmjnot gayÞ Prðnot gayÞ
¼ 0:15

where Pr(alarm|gay) = .65, Pr(alarm|not gay) = .20, Pr(gay) =

.05, Pr(not gay) = 1 - Pr(gay) = .95

Based on the best findings by Lyons et al., chances are only

at 15 % that gaydar alarms are correct. Therefore, gaydar errs

way more often than not. This probability rises up to only
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1 It is not appropriate to use percentages for probabilities and this footnote

couldsavemefrombeingkilledbymyformerstatisticsprofessor.However,

people are used to percentages more than to probabilities ranging between 0

and1.Moreover, inthecontextofthevonMisesfrequentistinterpretationsof

probabilities, using percentages may be appropriate, i.e., the percentage of

an event in an endless repetition of a random-generating process.
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18 % in the Rieger et al. (2010) study, where 81 % of targets

were categorized correctly (assuming a hit-rate of 81 % and

100 - 81 % = 19 % false alarms). Even with a 90 % hit-rate

and only 10 % false alarms, we still only have a probability of

32 % that a gaydar alarm is correct. Finally, with a 95 % hit-

rate and 5 % false alarms, we can toss a coin if our gaydar is

right. If the Lyons et al. results are applied to a population with

20 % gay/lesbians, the chance of guessing correct rises from

15 to 45 %. In probability samples, only around 1–2 % iden-

tify as gay/lesbian (Chandra, Mosher, Copen, & Sionean,

2011). Applying these base-rates, the probability of correct

gaydar alarms drops down to 3–6 %. Figure 1 illustrates how

strong the validity of gaydar depends on the base-rate of gays/

lesbians in the population.

Of course, this does not downplay the importance of the

highly innovativegaydar-research.However, it isvery likely that

the findings are misunderstood because readers may apply the

findings directly to the real world. I presented the above problem

in one of our staff-meetings consisting of 15 team-members who

are predominantly psychiatrists, clinical psychologists, psycho-

therapists, and nurses. None of them was familiar with gaydar

research. In the problem, I used the Lyons et al. results, but to

increase ease of calculation, the assumed hit-rate was rounded to

70 % and the false alarm-rate to 20 %; the base-rate was given as

5 %. By Bayes’ Theorem, the correct answer in the riddle is

Pr(gay|alarm) = 16 %. The results indicate that there is a gross

overestimation of this probability (M = 48.36, SD = 28.81), and

only three participantsgave probabilities smaller than .20.More-

over, one should keep in mind that the problem is easier to

understand than reading the article because all necessary

information is already extracted. The overestimation of gaydar-

accuracy is not surprising because it resembles the well-known

‘‘base-ratefallacy’’or‘‘base-rateneglect.’’Frommedicalresearch,

forexample, it isknownthatevenexpertsare frequentlyproneto

the base-rate neglect, which can be highly problematic in the

case of diagnosing rather rare events (HIV, breast cancer, pros-

tate cancer, suicides, etc.) because, in such cases, it is common

that there are substantially more false alarms than hits, even in

the case of very sensitive and specific diagnostic tools (Hoffrage

& Gigerenzer, 1998; Hoffrage, Lindsey, Hertwig, & Gigeren-

zer, 2000).

From what I am aware of, discussing the base rate-neglect is

absent in gaydar research, and so this Letter was intended to

counteract false or even unethical interpretations of the study

findings. Furthermore, the fact that gaydar likely produces many

more false-alarms than hits is also relevant from a public health

perspective. Given that bullies use their gaydar to single out

potential victims indicates that there are even more heterosex-

uals than actual gay/lesbians who experience homophobic vio-

lence associated with mental health problems. This was indeed

found in one study (Reis & Saewyc, 1999, Table 4). Similarly,

Tremblay,Plöderl, andRamsay(2012) suggested expanding the

homosexuality-factor in gay youth suicide research to also include

youthwhoareassumedtobegay, independentof theiractualsex-

ual orientation, because, otherwise, the impact of homophobia is

grossly underestimated.

Avoidingthebase-ratefallacyisalsocrucialfor interpretation

ofphysiologicalassessmentsof sexualorientation (phallometry,

vagometry, viewing time, eye-dilatation etc.). The estimation of

the accuracy of such measures is often based on studies with a

base-rate of homosexual individuals much higher than the pop-

ulation base-rate (e.g., Chivers, Seto, Lalumiere, Laan, & Grim-

bos, 2010). The same problems arise with physiological assess-

ments of paraphilias (e.g., Seto, 2009), where, to my knowledge,

a discussion of base-rate problems seems to be lacking.

Finally, researchers who do gaydar research or other sexual-

orientation assessment research should always present hit-rates

and false-alarm rates so that everyone can apply the laboratory

findings to the real world with lower base-rates. Ideally, the

researcher does this job for the reader, who may likely be una-

ware of his own base-rate fallacy.

To sum up, the Bayesian advice is that we likely err with our

gaydar in natural settings. If one wants to do gaydar-based pick-

ing up, then one should choose an environment with many gay

people (e.g., gaydar research laboratories).
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Fig. 1 Probability of correct gaydar alarms as a function of the base-rate

ofgay/lesbians in thepopulation. The thicksolid line is resulting fromthe

Lyons et al. (2013) study (best results, homosexual raters, female tar-

gets). The gray line assumes an‘‘ideal’’study finding with a 90 % hit-rate

and 10 % false-alarm rate
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