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Media effect on media: 

Progression of political news 

and tweets during India 2014 
 

Francis P. Barclay 
 

Abstract—Do the content and behaviour of one medium of 

mass communication affect another? Is the effect immediately 

felt or delayed? To answer these questions in the context of the 

2014 Indian Lok Sabha elections, the top four English newspapers 

published from India—readership wise—and Twitter were 

chosen. Their political contents were mined and analysed from 

Jan 16 till May 12, 2014. Using cross-correlation in time-series 

analysis, the immediate and long-term effects of political news 

on Twitter trends or vice-versa were estimated. The analysis also 

measured the delay. These empirical results were used to theorise 

on cumulative effects of mass media of communication on each 

other, besides media interaction and integration. 
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Introduction 

Mass media of communication play a pivotal role in political 

communication, especially during election times. In India, the 

traditional newspapers are witnessing a steady increase in circulation 

(Hooke, 2012), thanks to economic development, rising standards of 

living and hike in literacy rates. Even when newspapers continue to be 

a main source of political news and are considered as game-changers in 

elections (Chiang and Knight, 2011), the country is witnessing 

tremendous growth in online social media popularity. Both the 

mainstream print and the online social media played decisive roles 

during the 2014 Indian Lok Sabha election (Pansare, 2014; and Swamy, 

2014). As the polls neared, the newspapers started covering the election 

campaign vigorously and millions of political messages were shared on 

Twitter on a daily basis. The content of newspapers and the political 

tweets could provide meaningful insights into the prevailing public 

mood and perceptions. As people are exposed to and use several media 

of communication, their content could also influence the voters and 

their voting decisions. Hence, it becomes important to study the content 

and behaviour of mass media during the election period.  

The present study analyses the content of the print media and 

Twitter and estimates the effect that they exerted on each other in the 

run-up to the 2014 parliamentary election that was conducted during 

April 7-May 12, 2014. The Indian National Congress (INC or just the 

Congress), Bharatiya Janata Party (BJP) and the Aam Aadmi Party 

(AAP) were the dominant parties contesting the election. Arvind 

Kejriwal led the AAP, while Rahul Gandhi, son of former Prime 

Minister Rajiv Gandhi and Congress President Sonia Gandhi, was 

portrayed as the face of INC. BJP nominated Narendra Damodardas 

Modi as its prime ministerial candidate. 

To measure the impact of one mass medium of communication 

on another, similar variables need to be chosen and their behaviour in 

the two media need to be analysed.  
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The political parties chosen for the study were the Congress, BJP 

and AAP, and the period of study was January 26 to May 12, 2014. The 

top four English newspapers published from India—readership wise—

were chosen to represent the popular print media culture. 

 

Political influence of print media: It has been shown in past studies that 

newspapers can influence voters (Bartels, 1993; Rhee, 1997; and 

Druckman and Parkin 2005). Exposure to newspapers affects political 

behaviour and opinion (Gerber, et al., 2006). Kuypers (2002) charted the 

potential effects that the press has upon the messages of political and 

social leaders when they discuss controversial issues. Newspapers are 

widely read by opinion leaders who shape the political perceptions of 

those interacting with them. Endersby (2011) observed that news 

consumers who read papers are more likely to modify their perceptions 

of party ideology in the direction of press bias.  

Furthermore, media consumption correlated with ideological 

preferences and perceptions of political parties. Reviewing the past 

studies, it can be cautiously assumed that the print media could exhibit 

bias in their election coverage—and thereby, influence the voters. 

 

Twitter for free expression of public opinion: Broersma and Graham 

(2012) investigated the use of Twitter as a source for newspaper 

coverage of the 2010 British and Dutch elections. Almost a quarter of the 

British and nearly half of the Dutch candidates shared their thoughts, 

visions, and experiences on Twitter. Subsequently, these tweets were 

increasingly quoted in newspaper coverage. They also presented a 

typology of the functions tweets had in news reports and showed why 

politicians were successful in producing quotable tweets. While this 

paper focusses upon the coverage of election campaigns, their results 

indicated a broader trend in journalism. Kluver (2007) provided a 

comparative analysis of the use of the World Wide Web in countries 

around the world for campaign purposes. This ambitious study drew 

upon a common conceptual framework to examine how the Internet is 
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used by a variety of political actors during periods of electoral activity 

and by political organisations to tighten their hold on power. Online 

social media empowers the common man to broadcast his/her message 

to the world in an instant and with ease, a power, hitherto, rested only 

with the media houses. Such a power promotes democracy and equality, 

and turns out to be useful both to organisations and individuals 

bringing them all on a common communication platform. For example, 

as Mangold and Faulds (2009) and Kaplan and Haenlein (2010) 

manifested, the online social media could be used a marketing tool to 

promote the interests of the organisations, which could also be political. 

Sani and Zengeni (2010), who studied the 2008 Malaysian general 

elections, observed that the proliferation of social media had 

ramifications. The researchers noted that the Internet was a conduit for 

alternative information and democratic values because it helped people 

to evade the intrusive force of censorship. It increased transparency by 

facilitating the flow of information about government and promoted 

democracy, they observed. It also opened up the space for the Malaysian 

citizens to deliberate political issues and gave the opportunities for the 

Opposition to utilise in influencing the election result. With the policy 

of free cyberspace, the social media has huge potential to strengthen the 

democratisation process and democracy.  

As Barclay, et al., (2014) demonstrated in their study, social 

media reflected public mood prevailing at a given time and can be used 

as an efficient research tool to gauge public mood and opinion on 

political issues. Social media turned out to be an alternative to the 

traditional media as a source of instant information. Furthermore, they 

have become a platform where personal opinions on issues could be 

shared or broadcasted to a wider section of people, a facility that the 

traditional media do not offer in an efficient way. As people started to 

post political messages on social media platforms during the 2014 

elections, they became ideal research tools. 

As social media content is user-generated, they should, in a way 

reflect public mood and sentiments prevailing at the given time 
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(Barclay, et al., 2014). Several attempts had been made to predict the 

future with social media content. In 2010, Asur and Huberman ventured 

to predict the future with social media. In a content-analytic study, the 

researchers used the chatter from Twitter to forecast box-office revenues 

for movies. They built a simple model using the rate at which tweets 

were generated about particular topics and found that it outperformed 

market-based predictors. They further demonstrated how sentiments 

extracted from Twitter can be further utilised to improve the forecasting 

power of social media. Bandari, Asur, and Huberman (2012) used 

Twitter to predict the popularity of news items with 84% accuracy.  

Bollen, et al., (2011) used Twitter mood to predict the stock 

market. The researchers measured collective mood states using large-

scale Twitter feeds and found their correlation with the value of the Dow 

Jones Industrial Average over time. Their conclusion was that collective 

public mood as expressed on online platforms was an economic 

indicator and predictor. Zhang, et al., (2011), too, reported that the stock 

market can be predicted with Twitter feeds. In their content analytical 

study of sentiments, they observed that checking on Twitter for 

emotional outbursts gives a predictor of how the stock market will be 

doing the next day. Bandari, et al., (2012) used Twitter to predict the 

popularity of news items with 84% accuracy. Yu and Kak (2012) 

discussed the realms which can be predicted with online social media   

 As people started using Twitter and Facebook for extensive 

political debate and discourse, especially during election times, it 

started gaining the attention of researchers and news organisations who 

viewed it critically worldwide. Some of them attempted to use these 

social networking platforms to predict elections in different ways.  

Tumasjan, et al., (2010) were one among the first to test the ability 

of social media in predicting election outcomes. They used the context 

of the German federal election to investigate whether Twitter is used as 

a forum for political deliberation and whether online messages on 

Twitter validly mirror offline political sentiment. They found that the 

mere number of messages mentioning a party reflected the election 
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result. Moreover, joint mentions of two parties were in line with real 

world political ties and coalitions. The researchers also found 

correlation between the tweets’ political sentiment and positions of 

parties and politicians indicating that the content of Twitter messages 

plausibly reflected the offline political landscape. Bermingham and 

Smeaton (2011), and Franch (2013) also used Twitter and Facebook to 

track political sentiments and successfully predict election outcomes. 

Barclay et al. (2014, 2014a, 2015, 2015a, 2015b, 2015c, 2016 and 2016a) 

conducted a series of studies to test the predictability of election results 

with media content. The researchers found that both the traditional and 

new media were capable of predicting election results. Barclay et al. 

(2014) found a strong positive correlation between Twitter sentiments 

expressed on the two leading candidates and the results of the 2012 US 

presidential elections. Studying the 2014 Indian election, Barclay et al. 

(2015a) found a time-lagged correlation between press bias and social 

media trends, both of which were related to the election results. Barclay 

et al. (2016 and 2016a) tested the relationship between Twitter 

sentiments and election results and arrived at positive results. 

Reviewing the past studies, it can be inferred that various aspects 

of Twitter and political communication happening on the social 

network has been studied and the online social network is recognised 

as a crucial tool for propaganda and political deliberation.  

However, the effect of political news on Twitter has not been 

studied, at least, in the studies reviewed. Twitter, like a few other online 

platforms, offers users the power to freely express their political 

opinion. The present study uses the political trend with regard to the 

chosen three parties in the newspapers and on Twitter to estimate the 

effect of print media on Twitter or vice-versa.  

On Twitter, the political polarity of the tweets—that is, whether 

it is favourable, unfavourable or neutral to a party—can help estimate 

the political trend. But for the newspapers, the political polarity of the 

political news items and their position in the papers—that is, on which 

page, the news items were published—have to be considered to track 
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the political trend. To estimate the effect that the print media and 

Twitter exert on each other, their political trends are correlated.  

That is, an association is found between the number of favourable 

and unfavourable news items that the newspapers published on a party 

and the number of favourable and unfavourable tweets posted on the 

same party on Twitter. 

 

Research questions 

At this stage, to bring in some focus to the study, the following research 

questions are asked: 

RQ1. Is there a short-term effect of the press trend on  

Twitter trend or vice-versa? 

RQ2. If yes, what is the time delay? 

RQ3. Is there a long-term effect of the press trend on  

Twitter trend or vice-versa? 

RQ4. If yes, what is the time delay? 

 

Research hypotheses 

Press trend can be estimated in many ways. Even the number of 

mentions of a party name could be used to estimate popularity. But the 

present study is focussed on studying latent content rather than 

manifest content as the former is considered more meaningful. Since, 

the study considers the political polarities of political news items and 

their respective positions in the papers, the press trend is estimated by 

counting the number of strategically-positioned positive reports on a 

party in the newspapers. This takes into account only the positive 

reports published on a particular party. Newspapers publish both 

positive and negative reports and hence, it makes more sense to take 

into account the negative reports as well. Hence, the number of 

strategically-positioned positive reports and negative reports on a party 

in the newspapers is used to estimate the political trend. It could be 

simplified by introducing a term ‘positivity’ which will be the difference 

between the strategically-positioned positive and negative reports. 
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On Twitter, when preliminary tests were conducted before the 

research, there were more tweets recorded on the politicians 

representing a party than the party itself. Hence, instead of the tweets 

on parties those on the leaders who are the faces of the contesting parties 

are analysed. Hence, the political trend on Twitter was estimated by 

counting the number of positive, negative and neutral tweets posted on 

a party. Here, positivity will mean the difference between the number 

of positive and negative tweets posted on a party. 

The positivity scores for the three chosen parties were recorded 

on a daily basis during the study period on Twitter and in the four 

English newspapers. Since the study tests the correlation between time-

series of the positivity scores derived for the newspapers and Twitter, 

the hypothesis for the correlation is as follows: 

More positivity for a party in the newspapers  

means more positivity for that party on Twitter. 

Which is a simplified definition of... 

Higher number of strategically-positioned positive reports and 

comparatively lower number of strategically-positioned 

negative reports on a party in the newspapers means higher 

number of positive tweets and comparatively lower  

number of negative tweets on the representative of that party. 

Correlation between the positivity scores of the newspapers and 

Twitter are correlated at several time lags to answer the four research 

questions. Time-series data can be decomposed to extract distinct 

components like a deterministic, non-seasonal secular trend (long-

term) component, seasonal (short-term) fluctuations with known 

periodicity and a stochastic irregular component (noise). In the present 

study, correlation between the time-series is determined between non-

seasonal and detrended curves. 

 

Method of Research 

Newspapers Based on readership figures, the following broadsheet 

dailies were selected for the study: The Times of India (ToI), Hindustan 
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Times (HT), The Hindu (TH) and The Telegraph (TT). Political news items 

published in the chosen four newspapers were collected on a daily-basis 

from January 26 to May 12, 2014— the period of study.  

In this study, ‘news item’ refers to news stories, editorials, op-ed 

pieces, columns, standalone pictures, info-graphics and opinion pieces 

published in the newspapers. The unit of analysis is a news item. Of the 

news items published, the ones that were related to the chosen parties—

the Congress, BJP and AAP—were segregated.  

Each of the items was analysed and classified as positive, neutral 

or negative for a party based on its content. A common formula was 

applied to each of the news item in this comparative study to mitigate 

any inherent bias in the data analysis.  

 

Scoring guidelines for polarity— Nine categories were chosen for 

categorisation of political polarity—Congress positive, Congress 

negative and Congress neutral; BJP positive, BJP negative and BJP 

neutral; AAP positive, AAP negative and AAP neutral. While reporting 

an issue or controversy, if a news item presented the view or statement 

of a party or the views that favour that party, then the news item was 

classified as positive for that party.  

In the case of multiple views, the dominant view was considered.  

If a news item had the mention of a party and was found to be 

damaging the image of that party, it was rated as negative. If a news 

item was based on the political campaign of a party, then it was 

classified as positive for that party. Positive and negative statements 

were tracked in news reports to decide their polarity. If a news item 

mentions more than one party, then the party that is dominantly 

discussed in the news report is considered.  

A news item that did not exhibit a perceivable political polarity 

was categorised as neutral. Only the news items that exhibited a political 

polarity—that is, either positive or negative—were considered for 

further analysis of political orientation of the newspapers. 
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Scoring guidelines for position— Based on the position of the news item 

in the paper—that is on which page it appeared— weightage was 

assigned to it. Front page news item - 5; editorial - 4; news item on 

editorial or op-ed page - 3 and news item on nation page - 2.  

Independent variable in this study is ‘time’, while the dependent 

variables are political polarity and the position of news items in the 

papers, which were measured in ratio points. Positivity scores were 

derived based on the two dependent variables. Calculation was done 

daily to track the trend over time as the four papers analysed are daily 

broadsheets. For the independent variable time, the unit of 

measurement was one day.  

 

Reliability—An ‘a priori’ coding scheme describing all the measures 

was created and the scoring guidelines were served to the coders, who 

were trained with samples before the study period. Since a human 

coding method was employed, the meaning and content of the news 

items were better analysed to estimate the political orientation of the 

chosen four newspapers.  

Inter-coder reliability was tested. Cohen’s κ was run to determine 

if there was agreement between two coders using a sample of 50 news 

items and the guidelines proposed.  There was almost perfect agreement 

between the coders’ judgments, κ = .856 (Std. error .055), p < .0005. 

 

Twitter For the content analysis of Twitter, tweets that had the mention 

of the terms ‘rahul’, ‘modi’ and ‘kejriwal’ were collected on a daily-basis 

from January 26 till May 12, 2014— the period of study. The unit of 

analysis is a tweet. Each of these terms was chosen to represent one of 

the three parties considered for this study. A random sampling 

procedure was applied to choose the tweets for analysis. That is, using 

the search API of Twitter tweets were mined at different random time 

periods during a day.  

For each of the three terms, 500 tweets were collected and a 

sentiment analysis was performed on them to classify them as positive, 
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negative or neutral. For recording the volume of tweets posted on a 

term, the free online Topsy service was used. It provides the number of 

“valid” tweets generated on specific search terms for a limited period.  

Using this application, the volume of tweets posted on the three 

terms were found out. Then using the sentiment analysis performed, the 

number of positive and negative tweets posted on each of the three 

terms was calculated. A common formula was applied to each of the 

tweets in this comparative study to mitigate any inherent bias in the 

data analysis.  

 

Scoring guidelines for polarity— For tweets with the mention of each of 

the three terms, three categories were chosen for categorisation—

positive, negative and neutral. Being an analysis of latent content, the 

polarity of a tweet was determined using the judgment of the expert 

coders, who looked for adjectives and smileys among other indicators. 

While dealing with an issue or controversy, if a tweet presented the view 

or statement of the candidate or the views that favour his party or the 

candidate, then the tweet was classified as positive for that candidate. 

In the case of multiple views, the dominant view was considered.  

If a tweet was found to be damaging the image of that candidate, 

it was rated as negative. If a tweet was based on his political campaign, 

then it was classified as positive for him. Positive and negative 

statements were tracked to decide the polarity. Even if a tweet mentions 

more than one candidate, it was taken under the term under which it 

was sourced. A tweet that did not exhibit a perceivable political polarity 

was categorised as neutral.  

Independent variables for Twitter are the terms which represent 

the parties and ‘time’, while the dependent variable is the political 

polarity of the tweets, which were measured in ratio points. Political 

trend of Twitter was tracked based on the number of positive and 

negative tweets posted under each of the search terms. Calculation was 

done daily to track the trend over time. For the independent variable 

time, the unit of measurement was one day. Political trend of Twitter 
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was calculated for the whole study period to conclude which party was 

popular on Twitter and to what extent. Political trend was determined 

using the positivity scores that is the difference between the number of 

positive and negative tweets on a single term. The data were collected 

and analysed using Microsoft Excel spreadsheet and a portable version 

of the SPSS statistics software. For the time-series analyses, linear and 

quadratic regression models and SPSS Expert Modeler were employed. 

 

Reliability— Cohen's κ was run to determine if there was agreement 

between two coders using a sample of 50 tweets.  There was almost 

perfect agreement between the two coders, κ = .832 (Std. error .059), p < 

.0005. To improve intersubjectivity, the two most popular online social 

media platforms were chosen. Further, an ‘a priori’ design was used to 

boost objectivity. The data were collected and analysed using Microsoft 

Excel spreadsheet and a portable version of the SPSS statistics software. 

For the time-series analyses, linear and quadratic regression models and 

SPSS Expert Modeler were employed. 

  

Findings 

Political news published in the four chosen newspapers—The Times of 

India, Hindustan Times, The Hindu and The Telegraph—were reviewed on 

a daily basis during the period of study—January 26 to May 12, 2014. Of 

them, the political news items published on the front page, editorial 

page, Op-ed page and nation pages on the three national parties selected 

for the study were rated as positive and negative for a party. That was 

identified as the political polarity of a news item. Based on the news 

item’s position in the paper—that is, on which page it was published—

each news item was assigned a weightage. Daily scores for the papers 

were calculated by summing up the weightages of the positive and 

negative news items. Then, the negative scores were subtracted from the 

positive scores to derive the positivity scores.  

For Twitter, Topsy was used to estimate the volume of ‘valid’ 

tweets posted on the three chosen terms was recorded. The search terms 
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used for Twitter analysis in this study are ‘modi’, ‘rahul’ and ‘kejriwal’ 

that represent the BJP, Congress and the AAP, respectively. Sentiment 

analysis was performed on samples of tweets with the mention of the 

three chosen terms mined from Twitter on a daily basis using the search 

API. The sentiment analysis segregates tweets as positive, negative and 

neutral, that is, identifies their political polarities. Using the percentages 

of positive and negative tweets, the volume of positive and negative 

tweets posted on the three terms was estimated.  

Daily positivity scores for the parties on Twitter were derived by 

subtracting the volume of negative tweets from the number of positive 

tweets on a party. Both the daily positivity scores for the newspapers 

and Twitter are presented in Table 1. 

 

Table 1 Daily positivity scores for the newspapers and Twitter 

Date PC PB PA TC TB TA 

26-Jan-14 5 5 15 306413.5 267236.4 -501745 

27-Jan-14 4 4 16 4439061 2014403 -572844 

28-Jan-14 44 9 4 1411525 1105942 -94755.1 

29-Jan-14 -7 7 -5 -997802 830840.2 -430171 

30-Jan-14 7 8 27 766640 394173.3 -554254 

31-Jan-14 26 14 8 -207785 732153.3 -482661 

01-Feb-14 23 22 28 343544.4 996831.6 -438607 

02-Feb-14 3 0 -2 -395162 892500 -332668 

03-Feb-14 6 27 -15 230256 1371807 0 

04-Feb-14 23 -5 28 425566 1135139 -500067 

05-Feb-14 -2 9 4 -323877 1038154 -58818.6 

06-Feb-14 -11 37 12 -183163 963904 207970.5 

07-Feb-14 18 9 4 -46062 1405245 -110616 

08-Feb-14 16 19 26 541066.7 634559.8 -240118 

09-Feb-14 -14 25 26 517776 1161128 -696276 

10-Feb-14 5 37 25 -88973.9 612714.7 -936629 

11-Feb-14 18 9 -9 -251482 2109729 -132628 

12-Feb-14 41 31 29 356400 2392436 -424090 

13-Feb-14 9 21 34 -150252 516992.3 -61943.6 

14-Feb-14 7 36 1 230782.5 1122536 -659462 

15-Feb-14 -16 -2 3 815252 724868.4 -700033 
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16-Feb-14 8 -20 -2 25858 1553328 -240672 

17-Feb-14 15 -15 21 -276944 1628154 -743333 

18-Feb-14 23 7 15 538314.9 1103725 -175756 

19-Feb-14 -3 13 -7 -38639.2 704250 40972 

20-Feb-14 22 14 6 -307692 1015168 -35937.9 

21-Feb-14 31 4 12 -241686 1135000 -268010 

22-Feb-14 15 4 13 565346.9 1347290 -210318 

23-Feb-14 4 14 2 -355768 2150992 -262710 

24-Feb-14 12 -9 28 42277.78 1140833 -402978 

25-Feb-14 4 19 8 -716096 386890.2 -435384 

26-Feb-14 18 23 -6 234216 210664 -394016 

27-Feb-14 -9 35 6 -208120 225284 -493464 

28-Feb-14 23 19 23 545804.3 400319.4 -447722 

01-Mar-14 5 18 5 397232 655822.2 -911567 

02-Mar-14 4 21 12 -100880 1216318 -899140 

03-Mar-14 9 26 14 108025 440078.6 -759459 

04-Mar-14 2 9 8 -648038 595188.5 -912358 

05-Mar-14 10 16 8 1017600 3528113 1061752 

06-Mar-14 13 -7 10 337051.7 1765269 -1070400 

07-Mar-14 0 14 -13 -672647 2229490 -3830200 

08-Mar-14 6 3 17 42796.15 1619740 -928344 

09-Mar-14 7 0 -21 271590 1612395 -481830 

10-Mar-14 4 42 17 -1771687 1718654 -1601200 

11-Mar-14 -1 17 -8 905234.9 223795.3 -3500354 

12-Mar-14 21 14 -4 -343267 -129989 -1866514 

13-Mar-14 -9 -2 7 -293618 1190168 -1811302 

14-Mar-14 -8 13 6 -487363 2885035 -3328031 

15-Mar-14 0 39 3 -647611 1717502 -1248546 

16-Mar-14 -8 70 27 -544100 711148.4 -1765613 

17-Mar-14 62 38 8 -641159 1679906 -1401149 

18-Mar-14 17 4 12 -345197 2454937 -924580 

19-Mar-14 21 22 2 -445752 1386132 -696037 

20-Mar-14 35 6 5 -61781.6 1580952 -485094 

21-Mar-14 45 50 4 25806.45 1641352 -345426 

22-Mar-14 16 -23 2 -145128 1481496 -406320 

23-Mar-14 7 -39 13 -174592 2808200 -790500 

24-Mar-14 4 23 8 -91170 5169180 -510080 

25-Mar-14 3 8 15 60693.55 3851670 -1705264 
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26-Mar-14 19 23 18 -421764 4204596 -1494108 

27-Mar-14 84 48 -2 53979.31 3034762 -731826 

28-Mar-14 -13 7 0 -406562 -1454134 -592992 

29-Mar-14 3 30 -4 88073.85 2989337 -432325 

30-Mar-14 23 -19 10 -687960 1081998 -312728 

31-Mar-14 8 29 8 594733.3 2237526 -398779 

01-Apr-14 32 63 -5 340997.2 3846398 -273450 

02-Apr-14 13 51 19 -641088 3152400 -16522 

03-Apr-14 75 45 10 101563.6 737980.6 -639890 

04-Apr-14 -18 16 -4 -383758 3839940 -383758 

05-Apr-14 37 19 -7 -572112 2639440 -615528 

06-Apr-14 46 7 14 406795.7 1661836 -1126800 

07-Apr-14 66 35 4 -370575 1150061 -1996246 

08-Apr-14 18 3 4 -327500 -128862 -2638908 

09-Apr-14 32 35 -1 -133385 3173669 -831039 

10-Apr-14 26 41 10 -509281 -852039 -673063 

11-Apr-14 44 38 15 -1975763 1303582 -372782 

12-Apr-14 41 9 17 -2848551 3210644 -492898 

13-Apr-14 1 2 -14 -1088998 3712253 -458929 

14-Apr-14 0 20 7 -1112480 -383600 -767626 

15-Apr-14 38 39 8 -1215862 -857863 -719200 

16-Apr-14 25 52 -1 -722532 2931515 -455280 

17-Apr-14 39 63 2 -439932 2277843 -409188 

18-Apr-14 10 6 3 -791575 2264085 216832.1 

19-Apr-14 16 67 3 -503694 2000119 -300918 

20-Apr-14 31 18 0 -542956 3841285 -503554 

21-Apr-14 5 34 2 819980.8 -2352098 894444.4 

22-Apr-14 8 -35 -1 937873.5 1642008 -624883 

23-Apr-14 33 20 -9 -118763 1204645 -223126 

24-Apr-14 -1 15 12 -168734 3424032 -212245 

25-Apr-14 40 49 0 636651.9 2703973 -290038 

26-Apr-14 15 31 10 776364.7 1072173 -326387 

27-Apr-14 64 45 0 -598742 2424956 -86652.6 

28-Apr-14 17 45 2 -391035 3499598 -276155 

29-Apr-14 29 20 -2 -151132 1097126 -21360.7 

30-Apr-14 14 13 8 -77612.9 1550933 -209555 

01-May-14 2 16 11 -188132 976526.3 -287167 

02-May-14 23 36 10 -969562 3324073 -58213 
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03-May-14 30 41 4 -1137123 2888970 -91329.7 

04-May-14 28 32 -4 -904536 3636218 -41158.6 

05-May-14 5 56 2 -1559673 3207413 -152345 

06-May-14 -4 57 2 -2264509 2861253 -80225 

07-May-14 32 45 2 -1417143 7641833 -107165 

08-May-14 13 49 6 -1451536 5840478 -504455 

09-May-14 0 56 2 -2311414 3281154 93296.43 

10-May-14 0 41 12 -255849 2760213 -154800 

11-May-14 31 38 4 -1106850 2592300 -361626 

12-May-14 -6 43 -13 -1147322 4167809 -750130 

 

PC – Positivity score for the Congress in the newspapers 

PB – Positivity score for the BJP in the newspapers 

PA – Positivity score for the AAP in the newspapers 

TC – Positivity score for the Congress on Twitter 

TB – Positivity score for the BJP on Twitter 

TA – Positivity score for the AAP on Twitter 

 

In time-series analysis, the first step would be to plot the data, to 

acquire a basic understanding of the nature of the time-series and which 

models and type of analysis would best suit them.  

The positivity scores of the three parties—Congress, BJP and 

AAP—in the newspapers are plotted in Fig. 1 and the positivity scores 

on Twitter are plotted in Fig. 2. 

Analysing Fig.1 and 2, it is observed that the curves exhibit 

seasonal fluctuations hiding the underlying trend. It is also observed 

that the curves sport a trend and not stationary. A series is stationary if 

its mean and variance stay about the same over the length of the series. 

RQ1. Is there a short-term effect of the press trend on  

Twitter trend or vice-versa? 

RQ2. If yes, what is the time delay? 
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Fig. 1 Daily positivity scores for the parties in the newspapers 

 

 

To estimate the immediate effect of the print media on Twitter 

using cross-correlation, the time-series need to be stationary. Hence, 

using the first order of difference of the time-series, the original curves 

are converted into stationary curves. That is, by differencing original 

scores, long-term trend component is removed. Then the time-series for 

individual parties in the papers and Twitter were cross-correlated and 

the results are presented in Table 2. 

Fig. 2 Daily positivity scores for the parties on Twitter 
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Table 2 Cross-correlations for detrended data: Press vs. Twitter trends 

 PC with TC PB with TB PA with TA 

Lag 
Cross 

Correlation 

Std. 

Errora 

Cross 

Correlation 

Std. 

Errora 

Cross 

Correlation 

Std. 

Errora 

-7 -.051 .101 .114 .101 -.012 .101 

-6 .091 .100 -.137 .100 -.034 .100 

-5 -.081 .100 .091 .100 .111 .100 

-4 .026 .099 -.277 .099 -.071 .099 

-3 .063 .099 .221 .099 -.039 .099 

-2 -.131 .098 -.070 .098 .010 .098 

-1 .116 .098 .097 .098 .064 .098 

0 .016 .097 .011 .097 .001 .097 

1 -.091 .098 -.085 .098 -.105 .098 

2 .044 .098 -.045 .098 .075 .098 

3 -.014 .099 .155 .099 .041 .099 

4 .025 .099 -.124 .099 -.047 .099 

5 -.009 .100 .043 .100 .036 .100 

6 -.046 .100 .008 .100 -.048 .100 

7 .036 .101 -.158 .101 .105 .101 

a. Based on the assumption that the series are not cross correlated  

and that one of the series is white noise. 

 

The analysis shows that Twitter trend (positivity scores) for the 

Congress is a leading indicator for the press trend. As shown in the plot 

(Fig. 3), most of the correlations are small. There is a fairly large negative 

correlation of −0.131 at lag -2 and a fairly large positive correlation of 

0.116 at lag -1. A positive lag indicates that the first series leads the 

second series. It can be concluded that Twitter trend of Congress is a 

leading indicator for the press trend and that it works best at predicting 

the number of positive and negative news reports two periods later. 
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Figure 3 Cross-correlations for detrended data: Congress 

 

Figure 4 Cross-correlations for detrended data: BJP 
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Similarly, the time-series for BJP in the newspapers and Twitter 

were cross-correlated and the results are presented in Fig. 4. In the case 

of BJP, too, the Twitter trend (positivity scores) was found to be a 

leading indicator for the press trend. As shown in the plot (Fig. 4), most 

of the correlations are small. There is a fairly large positive correlation 

of 0.221 at lag -3 and a fairly large negative correlation of −0.277 at lag -

4. The leading indicator works best at predicting the value of the 

positivity scores for the party in the papers four days later. 

 

Figure 5 Cross-correlations for detrended data: AAP 

 

Similarly, the time-series for AAP in the newspapers and Twitter 

were cross-correlated and the results are presented in Fig. 5. In the case 

of AAP, too, the Twitter trend (positivity scores) was found to be a 

leading indicator for the press trend. As shown in the plot (Fig. 5), most 

of the correlations are small. There is a fairly large negative correlation 

of −0.105 at lag 1 and a fairly large positive correlation of 0.111 at lag -5.  
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The leading indicator works best at predicting the value of 

positivity scores for the party in the papers five days later. 

RQ3. Is there a long-term effect of the press trend on  

Twitter trend or vice-versa? 

RQ4. If yes, what is the time delay? 

 

Table 3 Cross-correlation results for deseasonalised data:  

Press vs. Twitter trends  

 PC1 with TC1 PB1 with TB1 PA1 with TA1 

Lag 
Cross 

Correlation 

Std. 

Errora 

Cross 

Correlation 

Std. 

Errora 

Cross 

Correlation 

Std. 

Errora 

-7 -.223 .103 .347 .103 .065 .103 

-6 -.202 .103 .335 .103 .066 .103 

-5 -.203 .102 .341 .102 .064 .102 

-4 -.193 .102 .377 .102 .061 .102 

-3 -.189 .101 .444 .101 .075 .101 

-2 -.201 .101 .492 .101 .098 .101 

-1 -.221 .100 .533 .100 .123 .100 

0 -.256 .100 .568 .100 .143 .100 

1 -.310 .100 .523 .100 .164 .100 

2 -.350 .101 .486 .101 .179 .101 

3 -.412 .101 .459 .101 .191 .101 

4 -.456 .102 .409 .102 .186 .102 

5 -.479 .102 .388 .102 .158 .102 

6 -.500 .103 .370 .103 .119 .103 

7 -.515 .103 .365 .103 .075 .103 

a. Based on the assumption that the series are not cross correlated  

and that one of the series is white noise. 

 

PA1 — Deseasonalised newspaper scores for AAP;  

PB1 — Deseasonalised newspaper scores for BJP: 

PC1 — Deseasonalised newspaper scores for Congress;  

TA1 — Deseasonalised Twitter scores for AAP;  

TB1 — Deseasonalised Twitter scores for BJP;  

TC1 — Deseasonalised Twitter scores for Congress 
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Figure 6 Cross-correlations for deseasonalised data: Congress 

 

Though the time-lagged correlation coefficients found an 

association between the press and Twitter trends at several lags, those 

are about seasonal fluctuations. The study aims at establishing a 

correlation between the long term political trends of Twitter and the 

print media. Since the original curves are highly distorted by seasonal 

fluctuations, the curves are decomposed to extract the seasonal 

component by calculating the moving averages for seven periods—

since data were collected on all the seven days of a week.  

After the seasonal component is removed from the original 

curves, the residual data is subjected to cross-correlation analysis and 

the results of the analysis are presented in Table 3. In all the three cases 

of Congress, BJP and AAP, the press trend (positivity scores) was found 

to be a leading indicator for the Twitter trend. That is, when it comes to 

long-term effect, the positivity scores that the parties acquired in the 

newspapers were able predictors of the positivity scores that the parties 

acquired on Twitter. Going by the results, it can be inferred that the 
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political news published in the newspapers chosen had an effect on 

Twitter, though being delayed. 

 

Figure 7 Cross-correlations for deseasonalised data: BJP 

 

In the case of Congress (refer Fig. 6), a large negative correlation 

of -0.515 was observed at lag 7. Observing the plot, it is understood that 

the political news published in the newspapers had an adverse effect on 

Twitter and that effect was increasing as time passed by. In the case of 

the BJP, a large positive correlation (0.568) was observed at lag 0 (refer 

Fig. 7). That is, the political news published on the BJP had a strong and 

immediate long-term effect on Twitter. In the case of the AAP, too, a 

positive correlation was observed between press and political trends, 

but the largest correlation was observed at lag 3 (refer Fig. 8).  

As the study results show, there is correlation between the daily 

positivity scores of the print media and Twitter, though at different lags. 

Hence, the hypothesis that more positivity for a party in the newspapers 

means more positivity for that party on Twitter is tenable. 
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Figure 8 Cross-correlations for deseasonalised data: AAP 

 

Which means the proposed alternative hypothesis that higher 

number of strategically-positioned positive reports and comparatively 

lower number of strategically-positioned negative reports on a party in 

the newspapers means higher number of positive tweets and 

comparatively lower number of negative tweets on the representative 

of that party on Twitter is also tenable. 

 

Conclusion 

As the study results point to, political news reports published in the 

newspapers have an effect on Twitter. The thread that connects 

newspapers to Twitter is the people and Twitter content is user-

generated. Hence, it is inferred that the political news items published 

in the newspapers have an effect on their readers, which is felt on 

Twitter. However, this phenomenon is a non-linear process.  

The long-term effects that the news stories have on Twitter are 

returned to the print media in the form of short-term shocks or seasonal 
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fluctuations, as corroborated by the study results. In the case of 

detrended data, the Twitter trends were a leading indicator of press 

trends. But in the case of deseasonalised data, the press trends were a 

leading indicator of Twitter trends. 

    However, the effect that the print media and Twitter had on 

each other during the study period was delayed by several days. The 

study found that both the press and Twitter trends were in favour of the 

BJP. As the print media and Twitter exert influence on each other, this 

favouritism expressed towards the BJP in the newspapers and Twitter 

had a cumulative effect altering the perceptions of the people and 

aligning them towards the BJP as the election neared. That’s why, 

observing the political trends of the newspapers and Twitter, it is 

observed that for the BJP, the positivity curves show a steep rise towards 

the end of the study period. This phenomenon could be a result of that 

cumulative effect of media on each other. 

In a connected world where people are exposed to a variety of 

communication media and content, it becomes difficult for media 

platforms to stand alone and thrive. Instead of competing with each 

other, the media support and supplement each other.  

In the present study, correlations are observed between the press 

and Twitter trends, which are also the estimates of the effect that they 

exert on each other and the level of interaction that was happening 

between the two media platforms. The amount of that effect—that is, 

how much of variations observed in Twitter trends were contributed by 

the variations in press trends—can be estimated by squaring the 

correlation coefficients and multiplying them with 100.  

Using the cases of the three chosen parties, the minimum effect 

observed was 1% and the maximum, 32.26%. This is indirect effect as 

the impact of the political news items were passed on to Twitter through 

its users. Hence, it can also be concluded that the traditional print and 

online social media played crucial roles this election. 
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