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e But: | am a professional (Bayesian!)
Statistician and | have a strong interest
in Politics and Elections ’
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Outline

1. Background

— Snap election
— Small majorities
— All about Europe

2. Statistical modelling

— Data
— Bayesian specifications
— Simulating the elections

3. Results

— Time & space
— Postmortem

4. Conclusions
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Background

e Back in April last year, the PM called a Snap Election
— Much to my despair, at the time, polls were giving the Tories on 43% (up from 37% at
the 2015 General Election), with Labour on 25% (down from 30%)

e At the time, Brexit was also very confused and confusing and it wasn't really clear
what was going on...
— But, by all commentators’ accounts, the election would be mainly driven by Brexit

Proportion of seats by majority at the 2015 general election
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Background

e Back in April last year, the PM called a Snap Election
Much to my despair, at the time, polls were giving the Tories on 43% (up from 37% at
the 2015 General Election), with Labour on 25% (down from 30%)

e At the time, Brexit was also very confused and confusing and it wasn't really clear
what was going on...
But, by all commentators’ accounts, the election would be mainly driven by Brexit

Proportion of Remain in Labour areas with majority < 10% Proportion of Remain in Conservative areas with majority < 10%
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Modelling

Data
e Rolling opinion polls (voting intention), by several providers (YouGov, ICM,
Opinium, ...)
e For each poll 4, the data are D; = (yi, ni, t;) with:
- y; = (yi1,-..,y;p) = number of people reporting intention to vote for one of the

main parties p =1,..., P(= 8) in poll ¢
— n; = total sample size for the i—th poll
— t; = time (day the i—th poll is released)

e NB: Voting intention available by Brexit vote: y; = (v, y[)
— Effectively, consider data DZ = (yg7n{,ti), for j =0(=L),1(= R)

Model
o y! ~ Multinomial(w/, nJ)
. (ﬂ{ ool ) = vector of overall proportion of votes among “j—ers”, pooled
across polls
v i _
o m, = ——="— and log(¢}) = ap + Bpj

J

P P 5
21)21 Pp

— «ap = party-specific “Leave” effect (baseline)

— oy + Bp = party-specific “Remain” effect (incremental/decremental wrt “Leave”)
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Modelling Bayesian specification (v1)

e Identifiability constraints: a1 = 1 =0

— Essentially fixes the effect for a reference party to 0
— | chose the Tories — psychologically, it felt comforting...

e ao,...,ap ~ Normal(0,04) and Ba,...,Bp ~ Normal(0,03)
— Model the effect for the other parties wrt the baseline

— Negative values for oy, indicate that party p # 1 is less likely to grab votes among
Leavers than the Tories

— Similarly, positive values for 3, mean that party p # 1 is more popular than the Tories
among Remainers

e Consider relatively informative priors by defining 0o = 0 = log(1.5)

— This implies that it is unlikely to observe massive deviations (NB: ay, 3, are on the
log scale!)
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Modelling Bayesian specification (v1)

e The problem with this model structure is that, effectively, it implies that the prior
vote share is approximately 1/P for each party (‘“vague’, but hardly reasonable!)

e Use informative prior on the log RR of voting for p vs baseline
— Combine (weighted 3:2:1) past elections + subjective opinion

Relative risk of voting for Labour (vs Conservatives) among "Leavers" Relative risk of voting for Labour (vs Conservatives) among “Remainers"
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Modelling Bayesian specification (v2)

e The problem with this model structure is that, effectively, it implies that the prior
vote share is approximately 1/P for each party (‘“vague’, but hardly reasonable!)

e Use informative prior on the log RR of voting for p vs baseline
— Combine (weighted 3:2:1) past elections + subjective opinion

Prior vote share in Eng/Sco/Wal
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Modelling Bayesian specification

e A nice feature of Bayesian modelling (eg based on MCMC simulations) is that we
can retrieve a full (posterior) probability distribution for any function of the
basic parameters

e Can use the estimated party- and Brexit-specific probabilities to compute a “relative
risk” wrt the observed overall vote at the 2015 election

— Estimates how better/worse parties are doing wrt the last election among “j—ers”

e Then can distribute the information from the current polls and the EU referendum
to each constituency ¢ = 1,...,C by estimating the predicted share of votes at the
next election as the mixture

17 15 L 15 R
Tep = (1- A/r:)ﬂ—p Pp +VeTp Pp

— Can use the full posterior distribution of wég to simulate the General Election, given

the current level of information provided by the polls (up to a given day)
J

— Quick & dirty discounting of data g]f]) = % (NB: Can do much better than this!)
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Through time & space

Posterior number of seats: polls from
01 May to 22 May
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Through time &

Seats won in England/Scotland/Wales (median and 95% interval)

Number of seats.
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Through time & space
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Through time & space

Consituency (Winner 2015)
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M There's a new (Bayesian) man in town...»

e A couple of days before the election, YouGov published the results of a more
sophisticated (Bayesian!) model

— Based on much bigger sample size — not from aggregated polls, but more structured
survey (over 50,000 responses)

— Including more information at the individual level (age, sex, education, ...)

— Re-scaled the results to match population-based statistics in the constituencies
("Multilevel Regression and Post-stratification”, MRP)

e Surprisingly (?), Yougov's model produced a rather different result from most of the
other poll analyses

— Much worse performance for the Tories, who were estimated to gain only 304 seats
(95% credible interval: 265-342 — even worse than the last general election)

— Labour estimated to get 266 (230-300) seats

— Suggestion of hung parliament

e My model was somewhere in between the “mainstream” poll analyses (which
predicted a Tory clear victory) and Yougov's MRP model
— But the comparisons weren’t super fair/meaningful, as the underlying data were
substantially different...
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Postmortem
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Party Mean SD 25% Median 97.5% | Observed
Conservative | 346.827  3.411262 339 347 354 318
Labour 224.128 3.414861 218 224 233 261
UKIP 0.000 0.000000 0 0 0 0

Lib Dem 10.833 2.325622 7 11 15 12
SNP 49.085 1.842599 45 49 51 35
Green 0.000 0.000000 0 0 0 1
PCY 1.127 1.013853 0 2 3 4

@ Everybody (including YouGov's MRP) overestimated the seats won by the SNP
— | used National polls, so not necessarily representative of Scotland — “over-enthusiastic” prior to
counter that may have exaggerated the results
@ Aggregate polls data indicated that in leave areas the Tories would have had massive gains,
but in fact the former UKIP vote has split nearly evenly between the two major parties
— In strong leave areas, the Tories have gained marginally more than Labour, but in reality that was
not enough to swing and win the marginal Labour seats.
— Conversely, in remain areas, Labour has done really well (as the polls were suggesting)
© | missed the Greens’ success in Brighton...
— Mainly down to being a bit lazy and not telling the model that in Caroline Lucas’ seat the Lib Dem
had not fielded a candidate
— The model was predicting a big surge in the vote for the Lib Dems (as Brighton Pavilion is a strong
remain area), which would eat into the Green’s majority and make Labour win
© ...But correctly predicted the Tories would regain Richmond Park, the Lib Dems
Twickenham and Labour Copeland
— The sort of “skeptical” prior on the Lib Dems managed to discount some of the polls, which
seemed to be overly-optimistic
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Room for improvement...

@ Could tell the model the whole story...
— No real account for “tactical” votes, or more or less formal “alliances”

— Spatial structure in past vote?

@ Could include more predictors in modelling the polls
— Brexit vote probably a proxy for several composite “profiles” (education, age,
ethnic mix...) — so could try to re-balance when estimating the

constituency-level probabilities
— Majority at the last election often a good indicator — massive swings unlikely

(but only indirectly accounted for)
@ Eventually, the “young vote” made a massive difference (mostly to Labour)

— Some information was available on the polls by age group too
— Probably would have required a much more complex modelling structure...
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Conclusions

e Bayesian modelling is particularly suitable for poll data
— We don't always want to take the polls at face value
— Including prior information may counter-balance some of the bias intrinsic in
surveys (especially about political opinions)

e The nature of Bayesian modelling allows to obtain a full characterisation of
uncertainty
— About the main model parameters
— And about any other related quantity of interest

e The idea of bringing together different sources of information in a formal way
is central to the Bayesian paradigm and can be successfully applied to political
analysis

— MRP is a brilliant example — and allows to go beyond aggregated polls data,
given suitable information at the individual level
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Predicting the UK’s snap general election
Written by Gianluca Baio on 30 May 2017

I have decided to build a model to try to predict the results of the
upcoming snap general election in the UK. I'm sure there will be many
peaple attempting this, from various perspectives and using different
‘modelling approaches. But I have set out to develop a fairly simple
(though, hopefully, reasonable) model. In the process of describing this
1o you, I hope to shed some light on how statisicians build predictive
models.

We start with the data, which come from national voting intention polls
conducted by a number of research agencies, including YouGoy, ICM
and Opinium.

Arguably, his election will be mostly about Brexit; there surely will be
other factors, but because this election comes almost exactly a year after

Britain’s referendum on membership of the European Union (EU), itis a fair bet o suggest that how people voted back then, and how they still feel nov,
will massively influence the election result,

Luckily, all the polls I have found report data in terms of voting intention, broken down by Remain/Leave votes during the EU referendum, Using these
polls, L am looking to predict the results of the seven main political parties — Conservatives, Labour, UKIP, Liberal Democrats, SNP, Green, and Plaid
Cymru - plus all “Others”. Also, for simpliity, I'm considering only the results for the 632 constituencies in England, Scotland and Wales, not the 13
Northern Ireland constituencies. This shouldn't be a big problem though, as elections are generally a local affair in Northern Ircland, with the mainstream
British parties not playing a significant role

As well as recent polling data, I also have available data on the results of both the 2015 general election and the 2016 EU referendum. I had to do some
work to align these two datasets, as the referendum did not use the same geographical resolution as s typically used during general elections. I therefore
mapped the voting areas used in 2016 to the parliamentary constituencies and have recorded the proportion of votes won by my eight partis in 2015, as
wellas the proportion of Remain votes in 2016

For each constituency, I therefore have a distribution of election results, which I can use to determine the average outcome, as well as various measures
of uncertainty. In a nutshell, my model is all about (a) re-proportioning the 2015 and 2017 votes based on the polls: and (b) propagating uncertainty in the
various inpus

But before I can start making (what I hope will be) reliable predictions, I need to tune the model a lttle more.

Priors and posteriors
My model is built using a Bayesian approach, one feature of which is that the model starts with a “prior” distribution for each party”s vote share, and this
Gianluca Baio (UC
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Thank you!
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