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Problem statement @M"

Social media vs polls

Social Media Analytics Public Opinion Polls

» Advantages: » Advantages:
» Live, every day feedback. « Carefull population sampling.
« Cover a big part of society. « Rather low estimation errors.
« Low cost data acquisition.  Disadvantages:

» Disadvantages: - Expensive.
» Imprecise political views. « Cannot provide every day
« Can be easily biased. results.
. Offensive political speech. * Occasional failures.
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Problem statement @ML

 Let P be the total population set.
* P, be the people that are politically active in social media.
« P, be the people participating in a public opinion poll.

 Let set § consist of the total numbers of positive, neutral
and negative political tweets about a political entity.

« Aim: Estimation the popularity score distribution

p’ = [p1, -, Dnl
for n political entities.
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Problem statement (\ZML

« Set P can be sampled only in special occasions
« election/referendum procedures.

* Opinion polling for set P, are accurately but rather costly
and facing difficult problems:

» correct population sampling.

 Popularity score distribution estimation for set #,, would
constitute a cheaper and daily solution for estimating the
popularity score distribution.
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Problem statement @ML

Twitter Data Gathering
© Twiter API hes been used for [ CERRERERTIOR PO

tweet gathering from 14 June 48,238 5,449 35,014
2022 until 31 Dec 2022. SYRIZA 83,329 9,677 86,473
« More than 300,000 tweets have KINAL 20,774 4,645 8,090
been gathered about six Greek KKE 10,142 2937 4016
political parties, currently in Greek ELLINIKL 6,819 1,249 1,390
parliament. LIS|
MERA25 1,585 539 524
Total 170,887 24,496 135,507
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Heuristic popularity @ML
score estimation

Two candidate elections (candidates i, j):

* a,c: n-dimension vector where a;, c; represent the total number of
positive, negative tweets for party i respectively.

* total = a; + a; + ¢; + ¢j.

« Estimators [BOV2018], [CON2010], [WANZ2017]:

Cli+Cj

total

* Di (a, C) =

° pi(a» C) = Ccl_ll

Pila, a;+c; total
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Heuristic popularity
score estimation

Multi candidate elecations (n candidates):

* popularity;(a,c) = % [CON2010].

popularity;(a,c) = —=— 2224 n\WAN2017].

a;+c; total

“l“) [BER2017].

popularity;(a,c) = log(——

* popularity;(a) = [BAN2018]
z L;
. popularity;(a,c) = Z,fojf; - [TUM2010].
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Heuristic popularity C\ZML
score estimation

a; +1

log(cl 7 \
ai
l 1 Qi / Regression model > Estimation
z 1C1 /
total;
Z:‘ , total; Polls

Regression scheme [BER2017].
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Heuristic popularity @ML
score estimation

Proposed method for estimating the popularity score

distribution p,,,.

 Leta,b,cben-dimension vectors, where a;, b;, ¢;
represent the total number of positive, neutral, negative
tweets for party i respectively.

 The number of negative tweets c; for party i is distributed
to other parties j in proportion of their positive and neutral
tweet numbers a;, b;.

Adtificial Intelligen
O”DIfmi AIy Lb 12



Heuristic popularity
score estimation

Popularity
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Political trends (only tweets) between the dates 14-06-2022 and 31-12-2022
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Heuristic popularity C‘ZML
score estimation

180 150 Proposed
days days days days

Proposed 5.07% 5.23% 5.3% 5.3% 0.265 0.214 0.272 0.314
& 20.73% 20.51% 20.38% 20.5%  SYRIZA 0.237 0.385 0.524 0.238
i KINAL 0.173 0.173 0.1 0.119
1Og(ai+1) 18.7%  18.87% 18.96% 19.14%
ci+1 KKE 0.138 0.138 0.062 0.053
a; 7.01% 691% 7% 7.29% ELLINIKI 0.112 0.068 0.033 0.043
i=1 @i LIS|
a; total; 939% 9.5%  9.47% 895%  MERA25 0.076 0.021  0.009 0.03
a; + ¢; total
total; 6,44% 691% 7.22% 7.9%
L total;

Comparison of heuristic popularity score estimators.
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Public Opinion Estimation @ML
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Regression popularity
score estimation

7 day window

oo

by | .. | b, mE -
Regression model

I

It employs past polls (7 day window) and current

9/®

Opinion Poll Trimming

tweet numbers a, b, c.

Polls
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Regression popularity @ML
score estimation

Opinion Poll Trimming

« Certain opinion polls of some polling companies may be
outliers.

* In order to have ‘ground truth’ opinion polls for regression,
we trim out poll outliers.

* As opinion polls are conducted at various dates by various
companies:

» linear temporal interpolation is applied to their poll results
and in order to compare them.
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Regression popularity C\ZML
score estimation

« The MAE error ¢; is measured

between the polls of company T e ~=- threshold T
i and the rest of the ey \/
companies for each date. 012 { — GPo

—— METRON ANALYSIS

« If e; is above a threshold T, it is
excluded from regression.
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Regression popularity C\ZML
score estimation

* During the examined period we managed to access 19
polls from various companies.

* Four polls were kept for testing.
* We trained two regression models in two ways:
1. Opinion poll regressor (OPR), trained with 15 polls.

2. Opinion poll regressor (OPR) with opinion poll selection,
trained with 10 polls.
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Regression popularity
score estimation

Political trends (polls and tweets) between the dates 14-06-2022 and 31-12-2022
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Popularity score regression results.
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Regression popularity (‘ZML
score estimation

MAE of popularity score regression results.

Testing polls [BER2017] OPR outlier
proposition trimming

23/11/2022 1.67% 1.43% 0.91%
29/11/2022 0.84% 0.61% 0.22%
30/11/2022 1.33% 1.3% 0.72%
9/12/2022 1.14% 1.31% 1.85%
Average MAE 1.245% 1.163% 0.925%
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Conclusions @ML

« Twitter data analysis can predict political trends rather
accurately.

 Its results are biased when trying to estimate public
opinion based only on Twitter data.

 The proposed popularity score regression uses twitter and
past opinion poll data.

It outperforms classical popularity score estimators.
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Q&A

Thank you very much for your attention!

More material In
\ http://icarus.csd.auth.gr/cvmisweb-lecture-series/ /

Contact: Prof. |. Pitas et
pitas@csd.auth.gr
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