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Cognitive diversity - Introduction

Epistocracy again

- Previously:
Epistocracy can be more reliable than democracy

Epistocracy can also be less reliable than democracy (when benefit
of numbers trumps benefit of higher average reliability)
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Figure 15.3 Group competence as a function of n, given that the first fifty voters have
P, = 0.6, while all others have p_ = 0.52., shown with unweighted (equal) votes and with
Grofman and Shapley’s weighted voting rule.

INTRODUCTION

Epistemic Democracy and Cognitive Diversity

- Landemore (2012) (also Anderson 2006) suggests another factor
favouring democracy over epistocracy:

“[Al]n oligarchy of even the best and brightest need not be
generally smarter than the many. This is so because of the crucial
role of one component of collective wisdom, namely cognitive
diversity”
- She claims:
(i) Larger groups are likely more diverse

(ii) More diverse groups are more reliable
- Claims like (ii) have recently been extremely influential outside of

academia (e.g. HR)
- Note: there are other reasons for wanting inclusiveness / diversity



What is diversity?

- Diversity is a property of

- Itisa property: groups can be more or less diverse

- Note: Individuals are also sometimes misleadingly called ‘diverse’
DIVERSITY Meaning: their addition to a group would increase its diversity

~ Itis (aka variable) X such that
each group member instantiates one of its possible values
Xivoo X

Example of X: gender, belief, height, age, ethnicity,...
- The variable can be or

- Diversity wrt one dimension (e.g. ethnicity)
diversity wrt another (e.g. problem solving heuristics)!

Defining diversity Defining diversity: Constraints
- Unresolved philosophical issue: how to diversity - The diversity of a group G (D(G)) is minimal when everyone is
- This is important in many areas, e.g.: identical wrt X

- science policy
- conservation (biodiversity)
- social policy
- Teachman (1980): uncontroversial constraints on measuring
diversity of a group D wrt a variable X (Dx(G))

- D(G) is maximal when everyone is different wrt X



Defining diversity: Constraints (ctd)

- If n categories of X are present in G at proportions of 1/n each,
m categories of X are present in G at proportions of 1/m each,
and n > m, then D(G) > D(G>)
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Defining diversity: Measures

- Two popular measures that satisfy Teachman’s 3 constraints:
- Gini-Simpson Index: D =1 —El'.';lfiz
- Shannon Index: H = =X, filog fi

- For a discussion of these and many more other measures see
McDonald & Dimmick (2003)

Defining diversity: Constraints (ctd)

- But this still leave many comparisons undecided!
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Defining diversity: Similarity

- Issue: some values of a variable might be more or less “similar” to
each other

Examples:
- Religion: Catholic vs Protestant vs Hindu
- Office days: Mondays + Tuesdays vs Mondays + Fridays vs
Wednesdays + Thursdays
- This seems relevant but the measures proposed earlier ignore it

- How to factor this in isn’t obvious (suggestion: expected
dissimilarity between 2 random members?)



Defining diversity: Similarity (ctd)

For , similarity can sometimes be captured
by numerical difference (e.g. 6ft vs 6ft1 vs 5ft3)

This motivates measures like (Z(x"T_“)z)
Maximised here

Minimised here
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Defining diversity: Ambiguity

- Steel et al (2018) claim “diversity” is ambiguous (> 3
interpretations)

- We've discussed their “egalitarian” interpretation
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