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Prior literature shows that social media could be used to forecast political elections. Most studies have focused on a single
social media platform, and few studies have explored the use of social media data across multiple platforms to make election
predictions. Though candidates’ personal attributes have also been suggested as critical factors affecting election results,
there has been little research into the interacting effect of social media and candidate attributes in predicting elections. To
address the research gap, this article investigates the role of two different social media platforms, Twitter (now known as “X”)
and Facebook, in forecasting the 2019 Finnish parliamentary elections and how candidates’ political experience moderates the
role of the two platforms in predicting elections. The findings show that both the number of Facebook likes and the number
of Twitter followers are associated with the election outcome positively. Political experience of candidates moderates the
association between the number of Facebook likes and election outcomes as well as the association between the number
of Twitter followers and election outcomes. This research adds to the discussion on how social media can predict election
results. It considers both different social media platforms and the roles of the candidate attributes.
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1 INTRODUCTION

Social media has transformed the production, distribution, and consumption of political information [1]. As
a result, platforms such as Facebook and Twitter have become an integral part of political campaigning.
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Empirical evidence suggests that political campaigns combining social media with traditional methods are more
successful than those relying solely on conventional strategies [2, 3]. The importance of social media has been
steadily growing in recent years, and politicians are increasingly using social media to inform and communicate
with their followers [2]. For instance, Facebook adoption among political candidates has diffused rapidly in the
US since 2006 [4]. By 2008, 72% of major party House of Representatives candidates had already set up their
Facebook pages for political campaigning [4]. Twitter appears to become another social media integrated into
political communication [5]. Prior research has reported on the application of social media in elections in various
countries and the use of different social media in political candidates’ campaigns [6-8].

The application of social media by candidates has led to an abundance of data about citizens’ preferences or
sentiments about candidates. This data has opened a new realm of possibilities for researchers to predict elections
via the use of social media data, which might provide a better understanding of the electorate and their potential
voting behavior. Using social media data to forecast elections has its potential benefits over traditional methods.
The analysis of social media conversations and trends may predict the outcome of an election in real time [9-11].
Additionally, using social media data to forecast elections may require smaller investments than opinion polls,
making it an attractive option for both private and public organizations [12-14].

Although researchers have explored the potential of using social media data to predict election results, there
is still no consensus on how effective this approach can be [15-19]. So far, empirical evidence suggests that so-
cial media is associated with the outcome of elections. For instance, Twitter followers have been argued to be
an indicator to understand the political preference of a candidate in a population [17, 18, 20]. Similarly, sepa-
rate research has identified a correlation between the number of Facebook likes and election outcomes [4, 21].
However, variations in the sampling methods of social media data have been shown to yield inconsistent results
[22]. Subsequent research indicates that the initial reports of high accuracy in using Twitter to forecast elections
may have been overstated [23] and that the sentiment of tweets may not be as clearly associated with voting
intention as expected [24].

Though political candidates have used different social media for their campaigns, prior studies have focused
mainly on a single social media platform [1]. Only few studies have explored the use of cross-platform social
media data to make predictions, which could provide an understanding of the roles of different social media
in predicting elections [17, 25]. Recent findings have indicated that there is a varying correlation between the
attention garnered on social media and subsequent election outcomes across countries and platforms [25]. Thus,
there is a need for research to compare the role of different social media platforms in elections to gain a better
understanding of how social media could be used to effectively predict election outcomes.

Candidates’ personal attributes have also been found to be associated with election outcomes [26]. However,
prior research has scarcely considered integrating social media data and candidates’ personal attributes to predict
election outcomes, and there is a lack of knowledge of how candidates’ personal attributes could moderate the
role of social media in elections. Thus, it is meaningful to examine the interaction role of candidates’ personal
attributes and social media in elections, which could provide an understanding of election prediction from the
joint view of both social media and candidates’ personal attributes.

Despite a growing body of research on the influence of social media on election outcomes, studies often con-
sider only a single platform, particularly Twitter, while the combined effect of multiple platforms is overlooked.
Furthermore, these analyses commonly disregard the possible moderating role of candidates’ personal attributes.
To address this gap, this study answers the following two research questions: (i) what is the role of social media
platforms, such as Twitter and Facebook, in predicting election outcomes? And (ii) How do candidates’ personal
attributes moderate the role of social media platforms, such as Twitter and Facebook, in predicting election
outcomes?

Building upon the research question, we compare the role of Twitter followers and Facebook likes in predict-
ing the outcome of the Finnish Parliament elections in 2019 and the moderating effect of candidates’ political
experience. This approach might position our study among the first to compare the impact of different social
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media platforms in forecasting elections and the moderating effect of candidates’ personal attributes. Thus, this
study expands the knowledge base by presenting a comparative analysis of the role of Facebook and Twitter
activity on election outcomes and addressing how candidates’ political experience influences the relationship
between social media activity and election outcomes.

The remainder of the article is structured as follows: In Section 2, a literature review on social media in elec-
tions and the context for the study is presented. Section 3 introduces the research method applied in this study.
The research results and the research findings are discussed in Section 4. Finally, we present our conclusions
based on the research findings.

2 LITERATURE REVIEW
2.1 Research on Social Media in Elections

Extant literature has researched on the impacts of social media on elections, and social media has been found
to have an impact on voting behavior in elections. The most widely studied example is the 2016 US Presidential
Elections, where both Donald Trump and Hillary Clinton invested heavily in social media to reach out to voters
and promote their respective campaigns [27]. Trump’s use of the platform has been particularly controversial,
with allegations of false information being spread to sway voters [28]. Some scholars have validated the effects
of social media on elections in the 2017 Italian general election [29], the 2017 Ecuadorian presidential elections
[30], 2018 Brazilian presidential elections [31], and the 2018 Malaysian general election [32].

Twitter has been the most studied social media in elections [15-19, 33]. Prior studies have examined the role of
Twitter in elections, mainly analyzing the count of followers and the sentiment of the text messages sent by users
on Twitter. A couple of studies have investigated the relationship between candidates’ popularity on Facebook
and election results and the results have been promising. For instance, Zhang [8] found that the popularity of
candidates’ Facebook posts is positively related to their election results. MacWilliams [34] argued that when
combined with standard forecasting fundamentals, Facebook likes can produce accurate forecasts. Vepsildinen
et al. [21] reported that Facebook likes are a significant indicator of electoral success. Chang, Chiang [35] found
that an ideology measure and Facebook support rate can predict actual election results. Evidence from Denmark
suggests that Facebook likes are especially useful for predicting voting intentions in a multi-party setting [36].
These studies suggest that there is a positive link between Facebook campaigning and electoral success.

Some studies have also found differing results [37-39]. Sandoval-Almazan and Valle-Cruz [37] demonstrated
that while Facebook reactions can increase voter engagement, they are not correlated with electoral outcomes.
Social media engagement may not always represent genuine support that translates to votes in elections [38].
Some users engage with social media content for entertainment, or, for staying informed about political opinions
and policies, or out of curiosity without necessarily agreeing with the politician or any intention of voting for
the candidate. Moreover, social media metrics can be influenced by bots or paid campaigns, artificially inflating
the perceived popularity of a candidate [39]. Additionally, followers on social media may not be eligible voters
due to age, nationality, or other disqualifying factors. Individuals’ voting behavior is complex and not solely
determined by social media consumption [40].

A growing number of empirical research articles have been published in the field of social media in elections,
and some scholars have reviewed literature to provide a full picture of research on social media in elections
and to identify areas requiring further investigation (see Table 1). These studies conclude that there are many
challenges associated with predicting election outcomes with social media, though some promising results have
been made [15-19, 33, 41]. One identified research gap is the relatively high focus on Twitter and less attention
to other social media platforms, such as Facebook. Twitter has a relatively small user base, and other larger
social media platforms such as Facebook could offer better opportunities for retrieving a representative sample.
However, prior studies have not paid much attention to exploring data from other social media. In addition, little
research has attempted to combine social media data from different social media platforms, such as Facebook
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Table 1. Review of Relevant Research

Authors Summary from the literature review

Rousidis et al. [15]  The results of the study are inconclusive, with only 53.1% of the studies managing to
achieve a valid prediction. Furthermore, the majority of researchers (over 75%) use data
from Twitter only, which may not be enough to generate highly accurate predictions.

Gayo-Avello [16] Previous research on the predictive power of Twitter has shown that it is often
overestimated. It is recommended to use predicted vote rates rather than winner
prediction and number of correctly guessed races, as the latter can be due to chance.
Additionally, simple baselines have the potential to achieve better accuracy than Twitter
predictions in many cases.

Brito et al. [17] Overall, most studies examining the connection between online sentiment and election
outcomes have been conducted in the context of a single election and using Twitter
data. Studies relying solely on Twitter data have demonstrated significantly lower
success rates than those based on other social networks, such as Facebook.

Chauhan et al. [18] Most studies on election predictions have used Twitter as the corpus, with the majority
of them being successful in their predictions. This demonstrates the value of Twitter in
understanding public opinion and accurately predicting election outcomes.

Phillips et al. [19] Existing research relies on relatively simple methods, ranging from linear regression to
keyword matching, but results that are successful in one context often fail in others. By
incorporating domain-specific knowledge, researchers can help point their statistical
models in the right direction to produce better results.

Santos et al. [33] Social media analyses may provide valuable insights into public opinion, but they are
not a substitute for traditional polls. Most published studies focus on count-based
approach based on Twitter data. The forecasting accuracy of studies was deemed
ambiguous. Further research is required to fully understand the potential of social media
analyses for public opinion polling. Additionally, the sharing of datasets and
information among researchers is essential for advancing the field.

Skoric et al. [41] This study has shown that while combining multiple sources of data can improve
prediction performance, there are not enough studies using this approach to draw
definitive conclusions. Moreover, social media analytics should not replace survey-based
studies, but rather should be used to gain additional insights into public opinion and
political behavior. Last, there is a need for more theoretically informed work in the field
that pays attention to the underlying mechanisms and processes.

and Twitter, in making election predictions and helping understand the different roles of social media in these
predictions. There is a need for studies exploring other data sources, especially those that combine multiple
social media platforms [15, 17].

2.2 Research on Candidates’ Personal Attributes in Elections

Extant research has studied the role of personal vote-earning attributes (PVEAs) in elections, such as political
experience, gender, and occupational background [42]. The role of candidates’ attributes is especially relevant
under open-list proportional representation due to the individualistic dimension of competition [43]. The PVEAs
act as information cues to voters who are facing difficulties in selecting their preferred candidate [43].

PVEAs can be seen as personal traits that demonstrate candidates’ credibility and aptitude for represent-
ing various voter subgroups [26]. Candidate involvement in local and party politics, for example, may signal
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their dedication to the public and their ability to gain their trust, which might be linked with the candidates’
success in elections [26]. Gender, celebrity status, occupational background, and especially political experience
have been suggested to have impacts on voting decisions [44-46]. Prior literature also found that differences
between districts and parties could lead to disparate behavior [2]. Some scholars have argued that candidates’
campaign spending could improve electoral success [47]. The literature also found that intra-party competition
could increase candidates’ appeal to the electorate by focusing on specific themes, such as their position as local
candidates to distinguish themselves from their fellow party members [48]. Moreover, the position of candidates
could also be associated with election success. Prior research shows that electoral experience at the municipal
level and district nativity is more important to rookie candidates than to long-term politicians [48].

Prior studies have mainly focused on examining the link between PVEAs and election outcomes, few studies
have considered the interactive role of PVEAs and social media, though both dimensions have been identified
to be closely linked with election success. There is a need for research to understand elections from the view
of both social media and candidates’ personal attributes. Thus, this study will examine the moderating role of
candidates’ personal attributes, specifically political experience, between social media and election outcomes.

2.3 The Case for Finnish Elections

Research on election forecasting based on social media has been conducted in at least 29 different countries
[17]. The electoral systems and cultures of each country have their own distinct features. Most studies have
focused on elections with relatively few candidates, such as the US presidential elections [15-18]. However,
research suggests that the number of social media followers is a particularly useful metric for discerning voting
intentions in multi-party systems, like those found in Finland [36].

The Finnish political system is an open-list proportional representation system with multiple parties. Citi-
zens select their preferred candidate from a large list of contenders. The votes are pooled to the party, and the
total number of preference votes determines the number of seats won. Electoral competition is not limited to
competing against other parties, as candidates are also competing with their fellow party members. Intraparty
competition encourages candidates to focus on their individual campaigns and differentiate themselves from
fellow party members while adhering to party policies [43].

The electorate faces challenges in deciding their votes. Each citizen must select a candidate from a long list
of contenders, and as a result, voters must digest a substantial amount of relevant information to support their
decisions on votes. The electorates are likely to resort to heuristics and cognitive short-cuts when casting their
vote [42, 45].

Academic studies on forecasting Finnish elections are scarce. Forecasts presented in the media are largely
based on opinion polling [49]. There are three prominent opinion research institutions that are the main
providers of opinion polling in Finland [49]. Other methods, such as statistical and econometric models, are
much less popular in forecasting Finnish elections. Vepséldinen et al. [21] examined the link between social me-
dia (Facebook) and election success and reported a positive and significant relationship between Facebook likes
and electoral success. Clearly, more research is needed to help understand the role of social media in predicting
elections in Finland, which could provide evidence to election candidates and their parties on the value of social
media in elections and how to best utilize it.

3 RESEARCH METHOD

To answer the research questions, we first collected social media data among Finnish politicians from Facebook
and Twitter as well as the demographic and political data about the political candidates from Finland. Then, we
combined these different data and cleaned the dataset to get complete data for the analysis. After data cleaning,
we have performed data transformation to make the dataset fit to the multiple linear regression analysis using
the Ordinary Least Squares (OLS).
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3.1 Data

The 2019 Finnish parliamentary elections were held on the 14th of April, with a total of 2,468 candidates nom-
inated. Social media data was gathered on the 4th of April, 2019, from the two most popular platforms among
Finnish politicians: Twitter and Facebook. The list of candidate pages was manually compiled and updated. Face-
book data was collected from candidates’ public profiles without logging in to Facebook, resulting in data for
1,502 candidates. Twitter data, specifically follower counts, was collected using the Twitter AP, and accounts
were found for 1,466 candidates.

Social media data was collected with a 10-day lead time before the election. This approach was based on the
understanding that the number of Facebook likes and Twitter followers are relatively static figures, not subjected
to the rapid fluctuations that characterize other social media metrics such as sentiment or engagement levels.
Consequently, we did not anticipate that the lead time would significantly impact our findings, thus maintaining
methodological robustness for the static metrics evaluated within this study’s timeline.

A list of candidates and additional relevant details was compiled from Statistics Finland. This dataset included
a range of demographic and political information, such as sex, age, occupation, and party affiliation. It also
encompassed candidates’ electoral district, incumbency status, past membership in the European Parliament,
previous service in the Finnish parliament, participation in the last parliamentary elections, and any history of
election to municipal government positions [50].

The details related to the self-reported campaign budget and education were collected using web scraping from
the national broadcasting company’s (Yle) voting advice applications [51]. Yle hosts a popular voting compass
service, free for any citizen to use, where information about relevant candidates can be found. Each candidate
fills in their information to the service themselves.

The statistical method selected for this study relies on the assumption that the dataset is complete. To ensure
accurate results, it is important to remove entries that are unlikely to be relevant to the research questions in
this study. In the initial data, a significant portion of candidates utilized social media platforms, with 75% present
on Facebook and 67% on Twitter. Meanwhile, a small minority of 15% were not present on either Facebook or
Twitter. A majority of candidates were transparent about their campaign finances and educational background,
with 87% providing information related to their campaign budget and 85% disclosing their education level. The
final sample was cleaned to only include candidates who were using both Facebook and Twitter and had reported
their personal information, such as age, party, district, occupation, campaign budget, education, and sex. There
were 1,022 candidates left after this round of cleaning.

The sample was further reduced to only include candidates presenting parties that had realistic chances to
have their candidates elected. The removal was done to reduce the number of categories for the party variable,
as there are many parties with only a few candidates. The candidates whose party had not had any seats in
the parliament in the past, whose party received total votes less than 25,000 in the 2015 elections, and whose
party has less than 5,000 Facebook likes in total were removed from the sample. This resulted in the removal of
74 candidates, leaving a final sample of 948 candidates.

3.2 Variables

Election success is the dependent variable (DV) in this study, which was measured by the count of preference
votes for a candidate in the election. The independent variables (IV) of the study are the number of Twitter
followers and Facebook likes. Facebook likes and Twitter followers were selected to ensure simplicity, as earlier
studies have reported a high correlation level among various measures of online engagement [21].

Following the prior literature on PVEAs, since candidates’ personal attributes are linked with election out-
comes, it is reasonable to set some candidates’ personal attributes as control variables in this study. Specifically,
seven variables about the candidates and their party are set as control variables in this study, including age,
party, district, occupation, self-reported campaign budget, education level, and sex. Political experience is set
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Table 2. Variables and Measurements

Variable Measurement
Dependent variable Election success The number of preference votes for a candidate in an election
Independent variable ~ Twitter followers The number of Twitter followers of a candidate
Facebook likes The number of Facebook likes of a candidate
Moderator Political experience A sum of incumbency, status as a member of the European Parliament,

whether they have been in the parliament in the past, whether they ran
for the last parliament elections, and if they hold the municipal office.
Each included variable is represented as 0-1 (0: no experience, 1: have
experience) in the initial data. The final value for political experience is
the sum of those values. (0-5, ordinal variable, higher value means more

experience)

Age The age of a candidate

Party Which party a candidate sits in (10 parties: PS, KOK, KESK, KD, VIHR,
SIN, LN, VAS, SDP, RKP)

District District of candidacy (13 districts: HEL, UUS, VAR, SAT, AHV, HAM, PIR,
KAA, SKA, VAA, KES, OUL, LAP)

Occupation Occupation of each candidate (Members of Parliament, Specialists,

Managers, Experts, Entrepreneurs, Construction, Repair and
Manufacturing Workers, Service and Sales Workers, Students, Office and
Customer Service Workers, Farmers, Forestry Workers, and so on, Other
Control variable Employees, Soldiers, Pensioners, Process and Transportation Workers,

Unemployed, Commissioners)

Campaign budget Campaign budget category self-reported by candidate (1-5 code)
(1: < 5,000 EUR; 2: 5,000-10,000 EUR; 3: 10,000-20,000 EUR; 4:
20,000-50,000 EUR; and 5: > 50,000 EUR)

Education Education level self-reported by candidate
(1: primary education; 2: vocational education; 3: high school education;
and 4: higher education)

Sex Female or male (0: male; 1: female)

Note: PS: True Finns, KOK: National Coalition, KESK: Centre party, KD: Christian Democrats, VIHR: The Green party, SIN: Blue Reform,
LN: Movement Now, VAS: Left Alliance, SDP: Social Democratic Party, RKP: Swedish People’s party

HEL: Helsinki, UUS: Uusimaa, VAR: Finland Proper, SAT: Satakunta, AHV: Aland, HAM: Tavastia, PIR: Pirkanmaa, KAA: South-East Finland,
SKA: Savonia-Karelia, VAA: Vaasa, KES: Central Finland, OUL: Oulu, LAP: Lapland)

as a moderator. We simplified the model by combining known political positions into a single variable called
political experience [42]. It is a combination of incumbency, status as a member of the European Parliament,
whether they have been in the parliament in the past, whether they ran for the last parliament elections, and if
they hold the municipal office.

Some variables were transformed into a more appropriate form for analysis to keep the model as simple as
possible. Details of these variables included in this study are included in Table 2.

3.3 Data Analysis

Multiple linear regression using the OLS was selected for model estimation. The suitability of OLS is confirmed
through checking for linearity, independence, homoscedasticity, normality, and multicollinearity [52].

The multiple linear regression model’s evaluation criteria for election outcomes are: (1) establishing statistical
significance with p-values less than 0.05; (2) assessing the strength of predictions through substantial beta coef-
ficients that indicate practical significance; and (3) gauging the model’s explanatory power by a high adjusted R
squared value, which reflects the proportion of variance in election outcomes that the model accounts for.
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Table 3. Descriptive Statistics

Variable Mean Std Min Max Kurtosis  Skewness
Votes 2,167.43  2,798.21 22.00  24,542.00 13.29 3.07
Facebook Likes 1,327.50 3,161.45 3.00 51,663.00 97.51 8.35
Twitter Followers 2,004.77 9,347.57 1.00 131,679.00 134.52 10.87
Age 42.94 11.82 18.00 76.00 —-0.60 0.14
Campaign budget 2.46 1.15 1.00 5.00 -1.14 0.17
Education 3.51 0.81 1.00 4.00 0.34 —1.35
Political experience 0.99 1.14 0.00 4.00 1.97 1.62

Table 4. Correlation Test Results

PV FL TF AG CB ED PE OC PA DI
Preference votes (PV) 1.0
Facebook likes (FL) 0.50 1.0
Twitter followers (TF) 038" 051 1.0
Age (AG) 003 —0.13  -0.12" 1.0
Campaign budget (CB) 055 044 037 0.04 1.0
Education (ED) 0127 0.08* 0.5 004 016 1.0

5

Political Experience (PE) 053 036 031 012" 045  0.07 1.0

Occupation category (OC) 031 0.23 028 017 030 034 034 1.0
Party (PA) 026 013 0.05 0.02 0227 -001 015 002 1.0
District (DI) 0.07"  0.02 003  —0.03 007  —0.02 005 002 —001 1.0

Note: 'p<0.05, p<0.01, " p<0.001.

Table 3 presents the summary statistics of the variables used to assess the appropriateness of OLS regression.
The distributions of vote counts, Facebook likes, and Twitter followers are positively skewed, as indicated by the
skewness and kurtosis values.

The count of Facebook likes and the number of Twitter followers both have a strong and significant correlation
with the number of votes received by the candidate. Kendall’s 7 coefficient for Facebook likes is 0.50 (p < 0.001)
and Twitter followers are 0.38 (p < 0.001). Campaign budget scale and political experience both have a higher
correlation. The subsequent coefficients were 0.55 (p < 0.001) for campaign budget scale and 0.53 (p < 0.001) for
political experience. A summary of the correlations is in Table 4.

A logarithmic transformation was conducted on the number of preference votes, Facebook likes, and Twitter
followers because the data was skewed (see Table 3). This rescaling helps with data normalization when the data
is right-skewed or has a wide range of values, which is a requirement for OLS in regression analysis.

Figure 1 provides visual cues for inspecting relationships between the dependent and independent variables
after the logarithmic conversion. The scatter plots and trend lines suggest a positive coefficient between the
independent and dependent variables. The plots have been colored according to whether a candidate was elected.
The scatter plots for Facebook likes and Twitter followers seem to be overlapping. Their internal Kendall’s ¢
correlation coefficient was inspected at 0.50 (p < 0.005), suggesting that there may be multicollinearity issue.

We have addressed the possible multicollinearity by calculating the variance inflation factors (VIF) for the
variables included in this study. The highest VIF is 2.15, suggesting multicollinearity does not pose a concern in
the OLS regression analysis.

After the logarithmic conversion, the variables were standardized using z-score standardization, which in-
volves removing the mean from each feature and scaling it to unit variance using the scikit-learn Standard
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Fig. 1. Visual inspection of the relationship between Vs and DV.

Scaler [53]. Z-score standardization is performed here, because the focus is on comparison of the platforms. It
neutralizes scale discrepancies among features, allowing for a fair comparison and interpretation of coefficients
[54].

After ensuring that the data meets the criteria for OLS regression, we developed multiple models to analyze
the impact of social media presence and political experience on election outcomes. This step-by-step approach
allows for a detailed analysis of how each factor, alone and in concert with others, can impact the dependent
variable of votes received.

Following model analysis, cross-validation is performed to confirm the reliability of findings. By dividing the
data into subsets, training on one and validating on another, cross-validation reduces the risk of overfitting and
ensures the model’s predictive capabilities across different data subsets [52].

The OLS method was applied in data analysis using Python 3.10 and statsmodels v0.13.2 [55]. The model
cross-validation was done with scikit-learn [53]. We also explored the relative importance of the control and
independent variables using Pingouin 0.5.2. The relative importance allows us to compare how different variables
contribute to the model [56].

4 RESULTS

A series of regressions was conducted to test whether Facebook likes and Twitter followers are associated with
election outcomes (votes) and the moderating role of political experience on their relationship (see Table 5). For
each model, we checked the VIF value. The highest VIF value in the overall models was 2.74, which was below
the vigilance threshold of 5.0 [57], indicating that multicollinearity was not a serious issue for each regression
model.

Model 1is the control model with district, party, campaign budget, sex, age, occupation category, and education
level as control variables. District, party, campaign budget, and sex were found to be significantly associated with
election outcomes. This indicates that these variables should be taken into consideration when making election
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Table 5. Regression Analysis Results
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Intercept 8.48** 7.92%** 8.47*** 8.53*** 8.35%** 8.42** 8.63***
(0.18) (0.18) (0.17) (0.17) (0.18) (0.18) (0.17)
Age (A) —0.06 ~0.05 0.10* 0.09"* 0.04 (0.04)  0.04 (0.04) 0.10**
(0.04) (0.04) (0.03) (0.03) (0.03)
Campaign budget 0.75** 0.64™** 0.45*** 0.44*** 0.55"** 0.53*** 0.42%**
(CB) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04)
Education (E) ~0.05 0.03 (0.04)  0.04 (0.04) 0.03 —0.01 ~0.02 0.02
(0.05) (0.04) (0.04) (0.04) (0.04)
Sex (S) 0.19*** 0.17** 0.14™** 0.13*** 0.17*** 0.16"** 0.13***
(0.04) (0.04) (0.03) (0.03) (0.03) (0.03) (0.03)
District (D) 0.07 0.06 (0.03)  0.07* (0.03) 0.07* 0.06 (0.03)  0.06 (0.03)  0.07* (0.03)
(0.04) (0.03)
Party (P) 0.37*** 0.37*** 0.35*** 0.33*** 0.39*** 0.37*** 0.33***
(0.04) (0.04) (0.03) (0.03) (0.03) (0.03) (0.03)
Occupation category 0.52*** 0.05 (0.06) —-0.03 0.03 —-0.04 0.04 (0.06) 0.06
(0C) (0.04) (0.06) (0.06) (0.06) (0.06)
Political Experience 0.55"** 0.44"* 0.48"** 0.49** 0.55"** 0.51"**
(PE) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)
Facebook likes (FL) 0.57*** 0.68*** 0.56**
(0.04) (0.05) (0.06)
Moderator: FL * PE —0.10"" —-0.02
(0.03) (0.04)
Twitter followers 0.36™** 0.46™** 0.20™**
(TF) (0.04) (0.05) (0.06)
Moderator: TF * PE —0.11"* —0.13**
(0.03) (0.05)
Adjusted R squared 0.590 0.631 0.694 0.698 0.655 0.659 0.701

Note: Standard errors are in parentheses. ***p < 0.001, **p < 0.01, *p < 0.05.

forecasting. Similarly, Model 2 suggests that candidates’ political experience is also positively associated with
election outcomes.

We then tested the link between Facebook likes and election outcomes (Model 3). The results suggest that the
numbers of Facebook likes are positively linked with election outcomes. Next, we tested the moderating effect of
political experience on the relationship between Facebook likes and election outcomes (see Model 4). As shown in
Model 4, there is a negative and significant moderating effect of political experience on the relationship between
Facebook likes and election outcomes (f = —0.10; p <0.001). This suggests that political experience moderates
the relationship between Facebook likes and preference votes. Specifically, when candidates have more political
experience, the relationship between Facebook likes and preference votes becomes weaker.

We then tested the link between Twitter followers and election outcomes. As shown in Model 5, the number
of Twitter followers has a positive and significant link with election outcomes ( = 0.36, p < 0,001). This means
that the number of Twitter followers of a candidate is positively linked with election outcome (votes). We also
tested the moderating effect of political experience on the relationship between Twitter followers and election
outcomes (see Model 6). The results indicate that there is a negative and statistically significant moderating
effect of political experience on the relationship between Twitter followers and election outcomes (f = —0.11;
p <0.001). The test results indicate that political experience moderates the relationship between Twitter followers
and preference votes negatively. When candidates have more political experience, the link between Twitter
followers and election outcomes (votes) will be weaker.
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Cross Validation Mean Absolute Error Scores for Different Models
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Fig. 2. K-fold cross-validation of different models.

When we include both Twitter followers and Facebook likes in the regression model (see Model 7), the rela-
tionships between Facebook likes (f = 0.56, p < 0.001) and election outcomes as well as between Twitter followers
(B =0.20, p < 0.001) and election outcomes are positive and significant. Political experience keeps its negative
moderating effect on the relationship between Twitter followers and election outcomes (f = —0.13, p < 0.001)
but loses its moderating effects on the relationship between Facebook likes and election outcomes.

One way to measure the predictive capability of the models is to look at the adjusted R2. Model 7 had the best
performance, with an R2 of 0.701. Comparing different metrics only by coefficients or R2 is not enough to answer
our research questions [56]. R-squared statistic can be used to measure how well a model fits the data and how
much of the variation in the data is explained by the model, but it does not ensure that the model would work
with unseen data. We therefore further validated the results by using a k-fold cross-validation.

The algorithm divides the data into k-test and training sets and repeats the procedure n times. To keep it simple,
we use k = 10 splits with n = 100 repeats. The comparison between models is based on the Mean Absolute Error
(MAE), where a lower MAE indicates a model that predicts more closely to the observed number of votes. It is
important to consider that due to the transformation of the data, the interpretation of the MAE may be influenced,
and it should be used primarily for comparative purposes between models.

The cross-validation indicates that incorporating Facebook likes into the model reduces the MAE, suggesting
a comparative improvement over the control model. Also, adding the interaction of Facebook likes and political
experience decreases the MAE slightly. Adding Twitter term does not reduce the MAE. The MAE for the control
model is 0.838. Facebook model with control variables has MAE of 0,754. The model with both Twitter followers
and Facebook likes also has MAE of 0,754. The lowest MAE is for Model 8 (0,747). Figure 2 illustrates these
comparative MAE values across the models.
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Table 6. Relative Feature Importance

Relative importance Relative importance

Variables (R? partitioned by averaging over orders) (percentage)
Campaign budget (CB) 0.15 20.6%
Facebook likes (FL) 0.13 18.07%
Political Experience (PE) 0.08 11.63%
Moderator: FL * PE 0.08 11.45%
Moderator: TF * PE 0.07 10.11%
Party (PA) 0.07 9.95%
Twitter followers (TF) 0.07 9.3%
Occupation category (OC) 0.05 6.56%
Sex (SE) 0.00 0.7%
Education (ED) 0.00 0.66%
Age (AG) 0.00 0.51%
District (DI) 0.00 0.48%

The test results suggest that Facebook likes have a stronger association with election outcomes compared
with Twitter followers. Though Twitter followers could be a relevant variable in predicting election outcomes,
their relevance in predicting election outcomes is weak, since both the R2 and the cross-validation suggest that
Twitter followers could not add much value to the statistical models. To further understand the relevance of
Twitter followers in predicting elections, we also calculated the independent variable importance metrics with
the method introduced by Gromping [56]. Specifically, we applied the recommended metric Img, which decom-
poses explained variance into non-negative contributions [56]. The relative importance is only calculated for the
best-performing model (Model 7).

The relative importance metric suggests that the campaign budget is the most important metric (20.6%). In-
terestingly, Facebook likes are the second most important metric with a relative importance of 18.07%. Political
experience is the third most important variable. While Twitter seems less relevant in the earlier analyses, in the
relative importance analysis it does seem more relevant than occupation, district, sex, age, and education. The
moderating terms have both higher relative importance than Twitter followers itself. The results are presented
in Table 6.

5 DISCUSSION AND CONCLUSIONS
5.1 Discussion

This study compared the effects of social media platforms, specifically Twitter and Facebook, on predicting
election outcomes and the moderating effect of candidates’ personal attributes on their effects in Finnish parlia-
mentary elections.

Our research found that Facebook likes and Twitter followers are positively associated with election outcomes,
and Facebook likes have a stronger association with election success than Twitter followers. Candidates’ polit-
ical experience moderates the associations between Facebook likes and Twitter followers and election success.
A model combining both social media data, candidates’ political experience, and the interacting effects of these
variables had the best performance in predicting election success. Ultimately, these findings suggest that un-
derstanding citizens’ voting behavior and existing forecasting frameworks should incorporate both social media
data and candidates’ political experience in the forecasting models.

Our findings suggest that candidates with more Facebook likes and Twitter followers would get more votes
from electorates. These findings are consistent with the findings in prior studies that have studied the role of
social media in elections, including Facebook likes and Twitter followers. MacWilliams [34], for example, claimed
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that Facebook likes are positively associated with election outcomes in the US, whereas Vepséildinen et al. [21]
concluded that Facebook likes are positively linked with election success in Finland.

The results of our tests revealed a statistically significant negative interaction between political experience
and social media followers count (Facebook likes and Twitter followers). We found that the numbers of Twitter
followers and Facebook likes are more influential in determining the election outcome for candidates with less
political experience. This may suggest that in the digital era social media is a more efficient communication
channel for candidates with less political experience, allowing them to reach a larger audience and potentially
gain success, whereas for veteran politicians, they already have media coverage and supporters; social media
might have weaker effect on election success compared to those candidates with less political experience.

5.2  Contributions

The research contributes to the existing knowledge on forecasting elections with social media data in a few
ways. First, this study enriches the literature on social media in election prediction by taking both social media
and candidates’ personal attributes and their interaction effects into consideration in prediction. Our research
demonstrates that combining social media data and candidates’ personal attributes in predicting election out-
comes could provide a better understanding of the potential of social media in forecasting elections. Including
political experience in the prediction of election success in conjunction with Facebook and Twitter data seems
to be more efficient than relying on only these social media data.

Second, this study indicates that the role of social media on election prediction differs between social media
platforms. Our study compares the different roles of Facebook likes and Twitter followers and demonstrated that
Facebook likes had a stronger relationship with election success than Twitter followers in our sample.

This study also presents the evidence of how social media’s impact on predicting election success is moderated
by candidates’ political experience. The findings suggest political experience serves as a negative moderator,
yielding insights into the interconnected effects of social media and candidates’ characteristics.

Finally, this study offers some potentially practical insights on the relationship between social media use and
electoral outcomes. This study examines which social media metrics might correlate with voting behaviors,
which can inform campaigners how to utilize different social media platforms in their campaigns. The findings
on the negative moderating effect of political experience on the relationship between social media and election
success suggest that candidates without political experience might utilize social media as an effective tool in
their campaigns.

5.3 Limitations

Our study has its limitations. Using social media data for election prediction faces some issues that should be
taken into consideration. Our study focuses on numerical metrics and misses the context of user interactions.
There might be fake accounts, bots, and other forms of manipulation in social media data that could misrepresent
a candidate’s popularity. It is also evident that social media users are unlikely to accurately represent the voter
population, which affects the relationship between online metrics and actual votes. Moreover, the rapidly evolv-
ing nature of social media platforms, coupled with potential technical and privacy constraints, poses challenges
for data collection and accuracy.

There are also some study-specific issues that should be considered in future research. First, the research
focuses on Finnish elections, which limits how well the findings can be generalized to different countries with
varying political systems. Future research should include comparisons with countries in other regions to assess
the global applicability of the findings. Second, this study focuses on certain features and specific social media
platforms, such as Twitter and Facebook; future research could consider including more social media platforms
and different social media metrics in examining the role of social media in elections. Third, the data collection
period may influence the results to a certain degree, which should be taken into consideration.
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All these factors highlight the complexity of using social media data for election prediction and underscore the
need for ongoing revision and enhancement of research methodologies in this field. It must be stressed that to
verify the consistency of social media as a predictive tool, examining trends over multiple elections is necessary.
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