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Do public polls help us discover truth?

Source: twitter.com
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https://twitter.com/jdcivicscience/status/1127285936977522688/photo/1


In (voter) models (some) things are simpler

We can assume
• N identical agents
• binary opinions
• peer-pressure
• arbitrary social network

Then
• truthful polls do help.
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“Non-extensive” noisy voter model

• X agents in state “1”
• Y independent transition rate
• unit peer-induced transition rate

_ (X → X + 1) = _+ = (N − X) · [Y + X] ,
_ (X → X − 1) = _− = X · [Y + (N − X)] .

Converges to distribution:
X ∼ BetaBin (Y, Y,N) .

Simulated PDF (red curve) against em-
pirical data (blue curve).

Replicating election data: [Kononovicius (Complexity, 2017)], [Braha & de Aguiar (Plos One, 2017)]

4/12

https://doi.org/10.1155/2017/7354642
https://doi.org/10.1371/journal.pone.0177970


Introducing poll-delayed imitation

Noisy voter model:

_+(t) = (N − X (t)) · [Y + X (t)] ,
_−(t) = X (t) · [Y + (N − X (t))] .

Poll-delayed NVM:

_+(t) = (N − X (t)) ·
[
Y + X

(⌊
t
𝜏
− 1

⌋
𝜏

)]
,

_−(t) = X (t) ·
[
Y +

(
N − X

(⌊
t
𝜏
− 1

⌋
𝜏

))]
.

With Ak = X (k𝜏), rates:

_+(t) = (N − X (t)) · [Y + Ak−1] ,
_−(t) = X (t) · [Y + (N − Ak−1)] .
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Small 𝜏 limit

𝜏 ≪ N−2 limit is boring, because
• Ak updates are frequent (= 𝜏),
• X updates are rare (≳ 𝜏).

Effectively:

Ak−1 = X
(⌊
t
𝜏
− 1

⌋
𝜏

)
≈ X (t).

Simulated PDF (red curve) and
BetaBin (Y, Y,N) (black dashed curve).
Parameters: Y = 2, 𝜏 = 10−7, N = 103.
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Macroscopic simulation method

Observe that for k𝜏 ≤ t < (k + 1) 𝜏:

Y
(k)
+ = Y + Ak−1 = const,
Y(k)− = Y + (N − Ak−1) = const.

Thus:

_+(t) = [N − X (t)] · Y(k)+ ,

_−(t) = X (t) · Y(k)− .

(⇒) Ensemble mean and variance within a single pe-
riod: macro (red) and Gillespie (black). Relevant pa-
rameters: 𝜏 = 3 · 10−2, A−1 = 800, A0 = X (0) = 200.
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A peek at time series

Sample time series (top) and spectra (bottom).
Power at fk = 1

2 .
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Large 𝜏 limit

In general,

pi+1(x) =
N∑︁
v=0

N∑︁
u=0

pT (x|v, u) pi(v)pi−1(u).

For 𝜏 ≫ 1
N+2Y , we have convergence in a

single period. Then

pi+1(x) =
N∑︁
u=0

pT (x|u) pi−1(u)

and can be used to derive moments.

(red) 𝜏 = 10−7, (blue) 𝜏 = 3 · 10−2,
(dashed) BetaBin (2Y, 2Y,N)
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Intermediate 𝜏

Simulated �̂� of BetaBin(�̂�, �̂�,N).
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Reason for anomalous damping behavior?

Examine swings between
𝛿-consecutive polls:

D(𝛿)
k = Ak − Ak−𝛿.

Sample series and 𝛿-swings. Variance of 𝛿-swing distribution.
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Thank you!
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