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Abstract— When users visit a page, the browser records the 

referrer that sent the user to the page. If no referrer is recorded, it means 

that the user typed in the URL of the page. Referrer can comes from 

various sites such as search engine site, social media sites or other sites. 

In this paper, we analyze how referrals have any impact on news 

consumption. We use a dataset of web server logs from an online 

newspaper for 14 days from 13-27 January 2017. We found that half 

of the referrals are from Facebook. In terms of contents, there is a 

significant strong relationship between referrer and article content. The 

Facebook referrals use Android devices to access the pages and 

Sunday has the highest number of page accessed. Our findings can be 

an input for the news organization in their strategy to position 

themselves as the leader in online news. 

Keywords— online news; referral; user behavior; web server 

logs 

I. INTRODUCTION

Typically, users access a website by typing the URL. Besides 

that, the users may be referred by other channels such as search 

engine, social media, online advertisements or other websites, 

known as referrals. Referrals are one of the effective marketing 

strategies. Using referrals, companies can build relationship 

with their customers, increase their brand presence and expand 

their business with minimal cost.  

In the case of web traffic, a referral can be defined as 
recommendation from one website to another. Users who visit 
the website based on referral, particularly through social sharing 
are interested with the website and potentially can be a returning 
user. Apart from testimonials, referrals can be powerful factor 
especially if the services offered are highly intangible and 
subjective [1]. 

The study of referrals from different channels is important for 
web manager to identify which referral channel bring the most 
traffic. Thus, the web manager can plan the marketing strategies 
to cater to the referred traffic. In addition, he can monitor the rate 
of online engagement and improve the brand presence of the 
website. Previous literature has shown visitors that are from 
different referral channels have different characteristics and 
behavior in terms of page views [2] or duration of the time spent 
on the website [3]  

Not much attention has been paid to the how referrals have any 

impact on news website. Thus, this study aims to investigate 

the user behavior accessing the online newspaper based on the 

different referral channels, the types of content that they 

accessed and the different devices they use to access the news 

web site. 

The next section on related work will discuss literature on 

referral channels and social referral. Then, we explain the data 

and methodologies used in this study. The results and findings 

are described in section IV and finally we present the 

discussion of the results and propose future work. 

II. RELATED WORK

A. Referral channels

Visitors to a web site may come from different sources. These 

sources can be categorized into three major source or channels 

called, direct, referral and search [2], [3]. Direct visitors are the 

ones that type in the web site address or the URL. Referral 

visitors are from other web sites that provide a link to the 

destination web site. Search visitors use the search engine to get 

to the web site using keyword.  

Direct visits to a website may come from repeat visitors. Those 

who visit an e-commerce site directly are incline to be existing 

customers, because consumers rarely type the URL on their first 

visit to a website [4]. Therefore, a direct visit could mean high 

probability of return visit; which is a key measurement of 

websites’ performance [5] and a hint of a positive attitude 

toward that website [6]. Moreover, as customers make more 

visits to a website, they will acquire more information, in turn 

will increase the prospect of making future visits. Subsequently, 

when a user visits a website directly, he/she have high tendency 

of making a purchase. 

On the other hand, consumers who visit an online store through 

search advertising are expected to exhibit more goal-directed 

search behavior [7]. Generally, these types of consumers enter 

the website to compare different brands or prices. Previous 

work has suggested that search advertising has a positive impact 

on sales [8], [9], however, the effect to be lower than for direct 

visits since these consumers are still at the information-

gathering stage. As these shoppers gather more information 
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during each store visit, purchasing may occur after a series of 

store visits [7] [10]. 

Customers who enter the websites via referral are expected to 

be the least likely to purchase during the current visit. These 

shoppers may include hedonic browsers who enter a retailer 

without a particular product or even product category in mind, 

or they may be knowledge-building visitors, who have no 

intention of buying and are simply in the store to gather 

information about the products available [7]. 

A study found that the average returning visitor ratio from 

referral traffic source has the highest percentage of 25% 

compared to 17% from search traffic source and 19% from 

direct traffic source. The results showed that different traffic 

sources have significantly different returning visitor ratio 

especially between referral traffic source and the direct referral 

and search referral sources [11] . There are studies examining 

the effectiveness of these referral channels. Generally, direct 

visits are the most effective methods to cultivate return visits to 

a website [4]. On the other hand, referral or display ads has 

shown to be useful to increase search clicks and subsequent 

purchases in an e-commerce site [12].  

B. Referrals from social media

Social referrals in an online context is distinctive because it

involves direct communication between individuals with social 

connections to each other [13]. Thus, social referrals are more 

personal as compared to seller feedback or online review that 

are posted publicly [13]. The propagation of mobile devices 

and personal communication tools make it feasible to share 

information with wider audience, crossing geographical 

location and simplify sharing information process. These 

advantages attract the attention of companies interested in 

leveraging existing consumers’ social networks to acquire 

potential consumers [13], [14].  

Social media interactions and traffic to website can 

complement each other. More often than not, people who click 

on the shared link will subsequently visit the news website. 

Nowadays, people do not depend on homepages and search 

engines, instead news discovery is through social media and 

direct messaging on mobile applications [15]. Studies showed 

that consumers who are referred through social referrals 

outpace consumers referred through search engines or online 

advertisements [16].  

Users in social media such as Facebook and Twitter share their 

posts using social referrals. As the number of social media is 

increasing rampantly, the referrals are becoming more 

important source of incoming traffic for news site. The news 

organization are now realizing the significance of social media 

because it can attract more visitors to the news website 

compared to other external referrer [17]. In America, 

newspapers that have weekday circulation of more than 

100,000 run a Facebook page and spread links to their articles 

through the network to get more users to read their contents 

[18]. The amplified traffic from Facebook referral carries many 

potential advantages to the news site. From these increased 

traffic, news publisher can increase its advertising rates or 

convert the readers into subscribers [19]. 

Social media can influence media consumption by providing 

an avenue for news organizations to display their contents in a 

single location. Users can select variety of news from an array 

of news provider. This signifies a change from conventional 

ways of getting news of people getting news from a trusted 

source to users selecting news from a wide range of sources 

reckoned by friends to be interesting or important [20].  In the 

Facebook news feed, the article comprises of headline, couple 

of sentences about the news story, a picture and social 

endorsement cues such as comments or “likes” [21] . Social 

media has the potential to help the news consumer deal with 

information overload through socially mediated information 

selection and organization [22] 

Facebook being amongst the most popular social networks is 

the front runner in news consumption because Facebook users 

spend more time on daily basis; therefore consuming more 

news stories while browsing their news feeds [23]. According 

to a research by Pew Research Center, about 66 percent of 

adults surveyed in America get their news on Facebook [24]. 

Another study claimed that the performance of a news site is 

highly dependent on how it performs in Facebook’s news feed 

[19]. Moreover, with the widespread use of mobile devices, 

such as smartphones and tablets, users can access to online 

services anywhere and anytime [25].  

There are a number of research deliberating the consequences 

of news exposure in Facebook and how the Facebook referrals 

affect users’ engagement to the site [16], [26], [27]. The news 

content that user found on Facebook could lead to further news 

seeking and exposure. The users are likely to either use 

Facebook as a starting point to find more information by 

clicking the link or seek the information elsewhere [27]. When 

user scroll through Facebook news feed, it is suggested that this 

behavior encourage flow [28] which will eventually could lead 

users to recognize the existing news content presented, even 

though their initial content was not about reading news when 

they logged in to their Facebook account [29] 

Social media should be expected to increase users’ exposure to 

a variety of news and politically diverse information [20]. A 

study reveals that the social media users typically access news 

from entertainment, sports and local news compared to 

political, business, international news [25], [30]. Another study 

also suggest that most common news people see is 

entertainment news with 73% of Facebook users regularly see 

this kind of content on the site [31]. 

Although Facebook is an important source of website referrals 

for many news outlets, but the users who arrive via Facebook 

spend far less time and consume far fewer pages than those who 

arrive directly [31]. Direct visitors spend, on average, 4 minutes 

and 36 seconds per visit. That is roughly three times as long as 

those who wind up on a news media website through a search 
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engine (1 minute 42 seconds) or from Facebook (1 minute 41 

seconds). Direct visitors also view roughly five times as many 

pages per month (24.8 on average) as those coming via 

Facebook referrals (4.2 pages) or through search engines (4.9 

pages). And they visit a site three times as often (10.9) as 

Facebook and search visitors [32]. The data also suggest that 

converting social media or search eyeballs to dedicated readers 

is difficult to do. Most people that arrived at one of these popular 

news sites used only one of the three modes – suggesting that, at 

least on desktop/laptops, individuals tend to come to these news 

sites using a single method [32]. 

Facebook referrals generate only marginal traffic on news 

organization website [18]. Those who follow links from 

Facebook spend less time on news websites than direct visitors’ 

exposure to Facebook news posts, thus, does not seem to 

significantly boost the use of other news sources.  

III. DATA AND METHODOLOGY

The dataset consists of Web server logs from a Malaysian daily 

online newspaper called Berita Harian for 14 days period (13 

– 27 January 2017). The Web server log contains information

of date and time of access, URL that user requests, the HTTP

status code representing that the request is successful. We only

chose HTTP status code with 200 as it denotes a successful

landing to the web page. The following is the list of the HTTP

status codes

 1xx Informational responses.

 2xx Success.

 3xx Redirection.

 4xx Client errors.

 5xx Server error.

 Unofficial codes.

The size of the page requested can also be found in the web 

server logs, as well as the referrer path. From the referrer path, 

we can identify the origins of the path; as in the previous page 

before the user make request to the page.  

A user agent string determines the platform and device of the 

user and finally the IP address of the user can be identified in 

the last part of the web server logs. Table 1 shows the sample 

of the Berita Harian log.  

The Web mining technique is adopted as the methodology in 

this study. Web usage mining consists of three main stages are 

preprocessing, user identification, and session identification 

[33]. In preprocessing, the logs are cleaned and filtered to 

ensure that only real requests to the news articles captured. 

Among the items that removed from the data set are 

unsuccessful requests, image files, automated requests, RSS 

requests, and bots. 

TABLE I  Sample of Berita Harian log entry 

Date and 

Time 

[13/Jan/2017:03:06:05] 

URL 

requested 

GET /node/220218?m=1 HTTP/1.1 

HTTP 

Status code 

200 

Response 

content size 

35129 

Referrer 

path 

http://m.facebook.com/ 

User agent Mozilla/5.0 (Linux; Android 5.1.1; C6833 
Build/14.6.A.1.236; wv) AppleWebKit/537.36 

(KHTML, like Gecko) Version/4.0 

Chrome/52.0.2743.98 Mobile Safari/537.36 
[FB_IAB/FB4A;FBAV/104.0.0.17.71;] 

IP Address 113.210.66.166, 203.114.28.26 

As the Web server logs that we use do not have any data 

about the users and the users are not a subscriber and not 

logged-in, makes it almost impossible and very difficult to 

create a reliable user profile [30]. Therefore, we identify 

users based on a combination of the IP address and the user 

agent string that is type of browser and operating system. If 

a user has the same IP address, but different type of user 

agent, it is assumed that it denotes a different user [33].  

In Table II, we can identify the source of referrals from the 

referral column. Generally, there are five types of referrals 

that users use to access this news site. Typically, users type 

in the URL to the news site, known as direct traffic. Social 

media referral is from social media sites such as Facebook, 

Twitter, Instagram or Pinterest. Facebook can either be 

accessed through mobile device or a desktop. Users also 

access the page from another page in the news site. Other 

than that, users may access the news site from search engines 

like Google. 

TABLE II.  Sample of referrals and the page requested 

URL requested Referral Remark 

GET /node/261505 
HTTP/1.1 

http://m.facebook.com/ 
Mobile 
Facebook 

GET /node/238938 

HTTP/1.1 
https://www.facebook.com/ 

Desktop 

Facebook 

GET 
/node/261507?m=1 

HTTP/1.1 

http://www.bharian.com.my/n

ode/261507 

Another page in 
the website 

GET /hiburan?m=1 
HTTP/1.1 

http://www.google.com/ 
Google 

GET 

/node/238545?m=1 

HTTP/1.1 

- 

User types in 

the mainpage 

URL 

GET /node/238428 https://t.co/SbFV2hIO6e Twitter 
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IV. RESULTS AND FINDINGS

There are four components of results; which are findings on 

(i) different types of referrals, (ii) the content requested, (iii)

the device used to access the news website, and (iv) analysis

on day of access.

A. Analysis on different referral channels

Figure I show the overall page referrals for the duration of the 

study. We combine both Facebook mobile and desktop to one 

category. Overall, referral from Facebook takes half of the pie, 

followed by referral from other pages in the site. Only about 11 

percent of the users type in the URL to get to the news site. 

Google and Twitter only have very thin slice of referrals in the 

pie.  

Fig. I Different types of referral to Berita Harian Online 

B. Analysis on contents accessed using different referral

channels

We divided the web page to three main categories, which are 

the main page, the section page and the article page. The 

main page is the landing page or the index page with the 

URL www.bharian.com.my.  

TABLE III Correlation using Spearman rho of referrals and contents 

accessed 

Total 

Content 

Article referrer Correlation 

Coefficient 

-0.643** 

Sig. (2-tailed) 0.000 

N 90 

Mainpage referrer Correlation 
Coefficient 

-0.180 

Sig. (2-tailed) 0.342 

N 90 

Section referrer Correlation 
Coefficient 

-0.346 

Sig. (2-tailed) 0.061 

N 90 

**. Correlation is significant at the 0.01 level (2-tailed). 

In terms of the contents accessed by different types of referral, 

we found a significant strong relationship between referrer and 

article content (r=0.643, p=0.000) as shown in Table III. 

However, for mainpage and section pages, there are no 

association shown between referrer and content. 

C. Analysis on devices to access the news site

Since Facebook represent half of the page referral, we focus on 

the analysis of different devices to access the website just on 

Facebook referrals. In this analysis, we report the different 

types of devices that are used by users that are from Facebook 

to access the website. We divide the devices that are used to 

desktop, Android, iPhone and iPad. Desktop consists of 

Windows, Macintosh and Linux Epiphany. Figure II reveals 

that Facebook users mainly accessed the website using 

Android, followed by iPhone. Desktop users are the least 

number of users that access the news website from Facebook.  

Figure II. Access of different devices 

Spearman rho correlation is used to study the dependency 

between different days, access using either mobile or desktop, 

type of device and pages requested. Referring to Table IV, there 

is a significant correlation exists between the users accessing site 

using mobile or desktop device (rs=0.721) and type of device 

(rs=0.581) with the online newspaper user. Thus, whether the 

users using mobile or desktop have a significant impact on the 

user to access the newspaper site. The type of device also has a 

significant impact on the user to access the site Thus, the type of 

device has a significant impact on whether users browse the site 

using mobile or desktop. 

Since there is a high referral from Facebook, we are interested 

to know what kinds of contents that the users are reading on. 

We divided the web page to three main categories, which are 

the main page, the section page and the article page. The main 

page is the landing page or the index page with the URL 

www.bharian.com.my. 

The section page consists of list of headlines and abstract of 

articles in that particular sections. There are 15 main sections 

in the Berita Harian Online website. Some of these sections 

are Current, Sports, Entertainment, Business, Crime, Politics, 

Features, Property, Automotive and Information Technology. 

There are also one-time sections that are created specially to 

Other page; 
35.98

Facebook; 
51.18

Google; 
3.06

Mainpage; 
10.88

Twitter; 
0.37
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cover an event such as elections, awards ceremony or sporting 

events like F1 or EPL. The last type of content is articles. 

Articles are individual news story about some certain events 

that happen. 

TABLE IV Correlation between type of device and total user of online 
newspaper according to mobile or desktop 

Access using device Type of 
device 

Page 
request 

Mobile Type of 
device 

Correlation coefficient 1.000 0.581** 

Sig. (2-tailed) 0.000 

Page 
request 

Correlation coefficient 0.581** 1.000 

Sig. (2-tailed) 0.000 

Desktop Type of 
device 

Correlation coefficient 1.000 -0.721** 

Sig. (2-tailed) 0.000 

Page 
request 

Correlation coefficient 1.000 

Sig. (2-tailed) 0.000 

**. Correlation is significant at the 0.01 level (2-tailed) 

Figure III shows the total page requested from 13-27 January 

2017 according to different content types. Most of the online 

newspaper users browsed article, followed by section and 

mainpage.  

To see the how the different referral channels association with 

the contents, we perform a Phi & Kramer V. Association refers 

to coefficients which gauge the strength of a relationship. Phi 

and Cramer's V are based on adjusting chi-square significance 

to factor out sample size. In Figure IV, the contents are divided 

to the different referral channel.  

Phi and Cramer's V are both tests of the strength of 

association. We can see that the strength of association 

between the variables is strong with 0.504 and 0.357. 

Figure III. Access to different types of contents by Facebook referral 

Figure IV Contents accessed by different referral channel 

D. Analysis on different days of access

Figure V shows the behavior of online newspaper users who 

access the site according to specific days based on different 

content type. It is clearly shows that the online newspaper users 

mostly access specific article when browsing to the newspaper 

site. By comparing according to days, Monday is the least users 

who access the article in the site while Sunday has the most 

users who access the site based on specific article. Spearman 

rho correlation is used to study the dependency between day 

and total users of online newspaper.  

Figure V. Access to different types of contents by day 

Referring to Table IV, there is no correlation exists between the 

total number of page accessed (rs=-0.16, p=0.908) with the 

different days of the week. The readers are always reading the 

newspaper, be it on weekends or weekdays. This trend was 

different from previous research that discussed the ‘weekend 

effect’; where the access to online news site will decrease 

during weekends [34]. This is due to the fact that users only 

access the online news during weekdays, before they start their 

work. This study also suggested that users prefer to read the 

hardcopy newspaper on the weekends for their leisure [35]. 
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TABLE IV Correlation using Spearman rho for content pages and days 

Total 

content 

pages 

Day 

Day Correlation 

Coefficient 

1.00 -0.16 

Sig. (2-tailed) 0.908 

N 90 90 

Total 

content 

pages  

Correlation 

Coefficient 

-0.16 1.000 

Sig. (2-tailed) .908 1.00 

N 90 90 

V. DISCUSSIONS 

Based on the findings, we found that almost half of the users 
that are accessing the Berita Harian Online website are from 
Facebook referral. Other referrals are from Google or users 
straight typed in the URL address. Based on the Facebook 
referrals users, we discovered that majority of users are 
accessing the news website using Android, followed by iPhone. 
On the other hand, desktop users are the least group of users that 
use Facebook to access the news site. Articles is the main types 
of content accessed using Facebook. In terms of the different 
days of week to access the news site, there is not much difference 
between weekends and weekdays. This trend of navigation is 
definitely different from previous work that suggested a 
decrease of traffic during weekends [34]. Perhaps the 
advancement in mobile devices make it easier for users to access 
the news site at any time or any day [25]. 

Facebook referral definitely play an important role for 
incoming traffic to this news website. With the proliferation of 
mobile devices and tablets, accessing the news can be done 
anywhere and anytime. Facebook users who are browsing their 
news feed may stumble upon news [27]. Therefore, the news 
organization should intensify their social media strategy to 
appeal to more Facebook users. In addition to that, the mobile 
version of the online news site should be more user friendly, 
together with the apps to engage more users in more contents.  

For future work, we plan to investigate the dwell time of 
page accessed by Facebook or not Facebook. We also wish to 
examine if there are any significant difference on time spent on 
the page accessed based on the device used by users. 
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