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            Abstract
Once considered provocative1, the notion that the wisdom of the crowd is superior to any individual has become itself a piece of crowd wisdom, leading to speculation that online voting may soon put credentialed experts out of business2,3. Recent applications include political and economic forecasting4,5, evaluating nuclear safety6, public policy7, the quality of chemical probes8, and possible responses to a restless volcano9. Algorithms for extracting wisdom from the crowd are typically based on a democratic voting procedure. They are simple to apply and preserve the independence of personal judgment10. However, democratic methods have serious limitations. They are biased for shallow, lowest common denominator information, at the expense of novel or specialized knowledge that is not widely shared11,12. Adjustments based on measuring confidence do not solve this problem reliably13. Here we propose the following alternative to a democratic vote: select the answer that is more popular than people predict. We show that this principle yields the best answer under reasonable assumptions about voter behaviour, while the standard ‘most popular’ or ‘most confident’ principles fail under exactly those same assumptions. Like traditional voting, the principle accepts unique problems, such as panel decisions about scientific or artistic merit, and legal or historical disputes. The potential application domain is thus broader than that covered by machine learning and psychometric methods, which require data across multiple questions14,15,16,17,18,19,20.
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                    Figure 1: Two example questions from Study 1c, described in text.


Figure 2: Why ‘surprisingly popular’ answers should be correct, illustrated by simple models of Philadelphia and Columbia questions with Bayesian respondents.


Figure 3: Selection of stimuli from Study 4 in which respondents judged the market price of 20th century artworks.


Figure 4: Results of aggregation algorithms on studies discussed in the text.


Figure 5: Logistic regressions showing the probability that an artwork is judged expensive (above $30,000) as function of actual market price.
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Extended data figures and tables

Extended Data Figure 1 Performance of all methods across all studies, shown with respect to the Matthews correlation coefficient.
Error bars are bootstrapped standard errors. Details of studies are given in Fig. 4 of the main text.


Extended Data Figure 2 Performance of all methods across all studies, shown with respect to the macro-averaged F1 score.
Error bars are bootstrapped standard errors. Details of studies are given in Fig. 4 of the main text.


Extended Data Figure 3 Performance of all methods across all studies, shown with respect to percentage of questions correct.
Error bars are bootstrapped standard errors. Details of studies are given in Fig. 4 of the main text.


Extended Data Figure 4 Performance of aggregation methods on simulated datasets of binary questions, under uniform sampling assumptions.
One draws a pair of coin biases (that is, signal distribution parameters), and a prior over worlds, each from independent uniform distributions. Combinations of coin biases and prior that result in recipients of both coin tosses voting for the same answer are discarded. An actual coin is sampled according to the prior, and tossed a finite number of times to produce the votes, confidences, and vote predictions required by different methods (see Supplementary Information for simulation details). As well as showing how sample size affects different aggregation methods the simulations also show that majorities become more reliable as consensus increases. A majority of 90% is correct about 90% of the time, while a majority of 55% is not much better than chance. This is not due to sampling error, but reflects the structure of the model and simulation assumptions. According to the model, an answer with x% endorsements is incorrect if counterfactual endorsements for that answer exceed x% (Theorem 2), and the chance of sampling such a problem diminishes with x.
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        Editorial Summary
Improving the wisdom of the crowd
The 'wisdom of the crowd' approach has been widely adopted in recent years as a democratic way of determining a truth, fuelled in part by an enthusiasm for online voting procedures. But the crowd is not always correct and can actually be 'unwise', partly because specialized knowledge is often not widely shared. Here Dražen Prelec and colleagues combine the virtues of a 'democratic' algorithm, allowing anyone, irrespective of credentials, to register an opinion, with an 'elitist' outcome that associates truth with the judgements of a few experts. The strategy is based on selecting the answer that is more popular than people would predict, rather than relying solely on 'most popular' or 'most confident' answers.
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