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Abstract

Big-Data is the recent trend in data sciences prevailing all over the globe. The tool aids significantly 
in optimization of knowledge and has predominant use in optimization of knowledge and 
productivity. However, there is lack of understanding of concept and its application in Pakistan 
as indicated by Gallup Pakistan (2018) and stream of data is going to be doubled in two 
years’ time Tankard (2012). Therefore, there is a definite need of research which optimizes 
understanding associated with technology and its application from the context of Pakistan. 
Hence considering the application of big-data in retail sector this study aims to explore the 
impact of sentiment analysis through relating impact of big-data with effective assortment s of 
online stores. Although data has been collected from IT experts associated with online retail 
sector via quota sampling and SMART-PLS has been incorporated for the purpose of analysis. 
Results of the study highlights that big-data is perceived as the major tool for the betterment of 
assortment in online retail stores although data scientist and their applicability might diminish 
the impact of the use of big-data. 

Keyword: Big-Data, Sentiment Analysis, SMART-PLS, Assortment and Sentiment Analysis.

1 Introduction

Big-Data is not a new terminology which is developed in 2011 after the continuous and thorough 
efforts made in the field of data management (Surbakti, Wang, Indulska & Sadiaq, 2020) In 
recent times organizations are gathering heaps of data in order to gain benefit in upcoming 
time. Therefore, there is a necessity of managing this enormous amount of data effectively so to 
extract optimal information at the time of need (Fan & Bifet, 2013). Although in the time of need 
one of the latest IT trend trends i.e. Big-Data is achieving massive attention from researchers 
& practitioners (Bollen, Mao & Zeng, 2011). There are numerous advantages of using big-data 
which will provide access to new markets and aids in innovation of business model. Moreover, 
the technology will also aid in assessing customers’ needs which also results in betterment of 
customer service (Rajeb, Rajeb & Keogh, 2020). 

2 Statement of Problem

Rajeb (2020) postulated that there are some legitimate indications regarding increase of big-
data application in terms of marketing. However, study uses the reference of Pantano Giglio 
and Keogh (2019) that regard less of increase in literature on big-data on various marketing 
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functions although literature provide minimal evidence for association of big-data & marketing 
functions. Although it’s a time when each and every industry is striving to know how big-data 
might be associated with the solving problems. In fact, some of the industries have already 
implemented this technology (Le & Liaw, 2017). However, there are significant lacking in the 
use of big-data technology in Pakistan and only NADRA has some advanced mechanism of big-
data (Ashraf, 2013). 

This actually happens due to lack of knowledge and understanding regarding the technology 
(Gallop Pakistan, 2018) and difference of culture as compared to the western world (Latif, Tunio, 
Pathan, Jianqiu, Ximei & Sadozai, 2018). Hence there is a significant need of research which may 
analyze the effect of big-data technology with reference to the business operating in. Pakistan. 
Especially in the context of marketing as big-data has the ability to transform marketing related 
functions in near future (Rajeb et al., 2020).

3 Theoratical Framework and Delimitations

Application of big data are linked with top ten industries including wholesale and retail (Rajeb 
et al., 2020). Among these retailing and wholesaling are treated as part of daily life (Le &Liaw, 
2017).On other hand use of information technology might significantly aids in the profitability 
of retail sector (Ali Subzwari and Tariq, 2016) though there was lack of evidence regarding the 
application of big-data in marketing functions but have the ability to transform market and 
interrelated functions in near future (Rajeb et al., 2020).

Hence study will figure out the impact of big-data on marketing functions of retail sector 
which is associated with exponential growth (Fazl-e-Haider, 2018), and major elements are 
pricing & assortment (Aktas & Meng, 2017).However, to deal with big-data analytics there is 
a requirement of technical mix of creativity and analytical skills especially in the context of 
marketing functions (Glass & Callahan, 2014). Though this is not possible without conducting 
quantitative analysis to forecast these measures in more effective manner (Aktas & Meng, 
2017). Therefore, this study will use availability of skilled data scientist as the moderator with 
assortment of retail sector of Pakistan. 

The research has only one IV (big-data) and one DV (assortment strategies) due to its conduction 
in Pakistan where there is lacking of understanding of the concept of big-data (Gallup Pakistan, 
2018). However, most of the retailers are dealing in fast moving consumer goods (IBM, 2018).
and online retailing is still infancy and in initial stages (Ali et a., 2016).  Therefore, in order to 
provide significant impact to economy it is valid to measure it efficiency in terms of online retail 
stores.

4 Research Questions:

  RQ1: Whether Big-Data is applicable to developing countries like Pakistan?

  RQ2: Whether knowledge of IT experts really signifies the use of Big-Data?

  RQ3: Whether Big-Data is applicable to retail sector of Pakistan? 
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5 Significance

Rajeb et al. (2020) indicated that use of big-data analytics in viable in top ten industries all over 
the globe. Although there is lack of understanding regarding the concept and application in the 
context of Pakistan (Gallop Pakistan, 2018). However other countries are dominant in taking 
advantage of big-data application which are even observable in leading industries like banking, 
securities, media, whole selling and retaining etc (Aktas & Meng, 2017). 

However whole selling and retailing are treated as the part of daily life Li and Liaw (2017) and 
therefore conducting quantitative study on implication of big-data on retailing industry must 
be termed pervasive in nature. The claim is valid as study will fulfill need of big-data linkage 
with marketing functions as highlighted by Rajeb et al (2020). 

Moreover, study will also help in removing the lacking of studies linked with big-data from 
emerging markets (New Desk, 2020), hence the study is beneficial for academia as well a 
pragmatic world and must be termed as pervasive. 

6 Literature Review

One of the latest studies of 2020 indicated that still a significant lacking of studies which highlights 
the most appropriate use of big data technology (Surbakti et al., 2020). The terminology is 
actually associated with large data sets i.e. of terabyte and exabyte (Rajeb, Rajeb & Keogh, 2020). 
However, there is also a significant probability for the increase of organizational data (Zanini & 
Dhawan, 2015) thus several studies which tries to explore challenges pertaining to big-data and 
most of these indicated further investigation of benefits which organizations may urge through 
using big-data (Surbakti et al., 2020). There was lack of evidence for the relationship of big-data 
and marketing functions but big-data provide companies way to create edge and value (Zeng & 
Glaister, 2018)

However recent work of Rajeb et al (2020) highlighted that big-data is playing major role in 
improvement of functions like Marketing, supply chain as well as in process of decision making. 
This form of data is also applicable social media to observe thoughts, views and reviews of 
clients and this field is termed as sentiment analysis with purpose to device effective marketing 
strategies (Zanini & Dhawan, 2015). Though as mentioned earlier there is lack of evidence for 
the relationship of big-data and marketing functions (Keogh, 2019) but big-data has significant 
importance in retail business (Bradlow, Gangwar, Kopalle & Voleti, 2017). 

Therefore, the study is optimal to relate study with sentiment analysis as a form of big-data 
analytics so to collect, organize and analyze large data sets in order to uncover new patterns 
and large data sets (Vijayarani & Sharmila, 2016) 

7 Big-Data & Assortment 

Product attributes as well as level of product attributes are the major components of product 
information at retail stores (Bradlow et al., 2017). Products attributes are potent predictor of 
customer’s satisfaction as through effective analysis firm may decrease the percentage of stock 
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out products (Matsa, 2011) & may also increase total number of items (Briesch, Chintagunta 
& Fox, 2009). On the other side retailer are in need of right data to gain information about 
customer insights and value might be gauged through testing the data in terms of transaction 
log, loyalty information, pricing strategies and campaign results (Howe, 2014). Analysis of 
purchase records by Gielens (2014) was based on six retail stores for thousands of customers 
and resulted in effective negotiation with suppliers. 

Similarly, Kumar and Kapoor (2014) indicated buying behavior has been measures on the bases 
of three characteristics i.e. quantity of purchase, frequency of purchase & preferred location 
of retail outlet. Thus, these types of information can be used by retailers in order to optimize 
practices of inventory management and may also deal effectively with change in demands (Ridge, 
Johnston & O’Donovan, 2016). Big-Data is also capable of assisting retailers in recognition of 
anomalies through observing practices and patterns looks unusual (Kaur & Jagdev, 2017). 

Although several retailers are failed to incorporate effective data collection techniques due to 
privacy issues nut these types of issues must not be treated as reason for non-incorporation 
of better data driven decisions. On the other hand, if retailers became able to cope up with the 
opportunity of associating data with business analytics might be able to track entire purchase 
journey (Shankar, 2019). 

Though this might only be possible if data scientists have sufficient skill inventory to deal with 
issues of knowledge extraction (Dolezel & McLeod, 2019). Hence, there is severe lacking of 
inhouse data management specialists due to uncertainty of return on investment from big-data 
analytics (Iqbal, Kazmi, Manzoor, Soomrani, Butt & Shaikh, 2018). In large firms the functions 
is carried out through using experts of different IT fields. However, small and medium sized 
enterprises (SME) faces lot of difficulties in managing the same as they need cross sectional 
experts. Contrary to this unavailability of experts of the field & high cost of staffing are also 
resulting in the shortage of in-house data management specialists (Iqbal et al., 2018). 

8 Research Methodology

Research methodology is a generic logic used in devising research although methods are the 
specific set of strategies and procedure used in the process of analysis. Research methodology 
is also supplemented with epistemological or ontological assumptions (Long, 2014). However, 
if we use facts as a truth then epistemology would help us in posing factual questions i.e. how 
do we know the truth? and what counts as knowledge? etc. 

Although ontology is a branch of philosophy through which we evaluate things which making 
sense are real or not and through this researcher tries to explore (Kivunja & Kuyini, 2017). 
Hence in association with parameters of Kivunja and Kuyini (2017) the philosophy associated 
with this study is epistemology. Reason being the study aims to identify linkage of big-data in 
terms of retail industry of Pakistan in order to seek knowledge rather than to check the nature 
of reality. For discussing further on research methodology, one has to discuss about two of tis 
parts i.e. Research Design & Sampling Design as indicated by Sileyew (2019). 
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A Research Design

Research design the part of research methodology which is used to provide answer to those 
questions in which researchers are interested (Oso & Onen, 2009).On the other hand, Mkansi 
and Acheampong (2012) indicated that most of the research terminologies which are used in 
academic research are consistent with the work done by Saunders Lewis and Thornhill (2009). 
Therefore, most of the terminologies used in research design are consistent with Saunders et al.., 
(2009). Therefore, the philosophical stance is required for the determination of most adequate 
method for collection and analysis (Zukauskas, Vveinhardt & Andriukaiteiene, 2018) which is 
applicable to qualitative as well as quantitative research design (Saunders, Lewis & Thornhill 
2015). Though the method of data collection is mono-method i.e. quantities (Saunders et al., 
2015) and unit of analysis is individual while time horizon was cross-sectional (Sekaran & 
Bougie, 2016). 

B Sampling Design 

The reason due to which one may realize the base to include specific units’ items in research are 
termed as sampling design (Mugenda, 20003). 

However, in order to decrease overall cost associated with data collection items which are 
included in sample must able to assure research objectives (Leedy & Ormrod, 2005). Therefore, 
this study uses IT experts from online retail sector as the elements of sampling regardless of 
the infancy of online retailing (Ali et al., 2016). However, most of the retailers in Pakistan do 
not preferred online method (IBM, 2018) hence there are few IT experts available who are 
associated with online retail business. Therefore, the sample size for this study is 50 respondents 
which are justifiable as the research is linked with theory building approach due to its linkage 
with big data application on online retail sector. However, the data has been collected through 
using quota sampling so to deal with slow response rate and also to excessive sampling (Yang 
& Banamah, 2014). 

C Questionnaire

Data has been done through of closed ended questionnaire which is adapted from Le and Liaw 
(2017) and Seetharaman Niranjan Tandon and Saravanan (2016). Moreover, measures indicated 
by Aktas and Meng (2017) and Valchanov (2017) has also been added to the questionnaire. Last 
but not the least availability of data scientist is a form of construct which has been developed 
on the bases of characteristics of data scientist and their use indicated by De Mauro Greco 
Grimaldi and Nobili (2016). Thus, through these considering systematic pattern indicated by 
prior studies the questionnaire was formulated. 

D Statistical Testing and Analysis

Now a days SMART-PLS is treated as the better option for statistical testing especially in the 
studies of management sciences (Benitez, Henseler, Castillo & Schuberth, 2020). 
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Software use two types of models i.e. reflective and formative for the analysis of data (Benitez, 
Henseler, Castillo & Schuberth, 2020). The model of this study is a form of reflective-measurement 
model and therefore analysis will follow the indications made by Afthanorhan (2014) and 
Benitez et al. (2020). Hence the initial tables included in the section will demonstrate about 
descriptive statistical measures and the later one will indicate inferential statistical measures.

E Outer Loadings

Table 1: Outer Loading

  Assortment Big-Data Moderating Skilled Data
   Effect 1  Scientists  
A1 0.743   
A2 0.893   
A3 0.831   
A4 0.891   
A5 0.704   
BD1  0.866  
BD2  0.877  
BD3  0.934  
BD4  0.939  
BD5  0.918  
Big-Data * Skilled Data Scientists    1.166 
SD1    0.686
SD2    0.879
SD3    0.782
SD4    0.876
SD5    0.721

The purpose of table 1 is to indicate outer loading for each element in order to highlight 
reliability of the construct associated with big-data and assortment strategies of online retailers.  
The minimum value which may validate the selection of any element in the construct is 0.60 
(Afthanorhan, 2014). 

Though the optimal range of value for outer loading starts from 0.708 (Sarstedt, Ringle & Mena, 
2012) and if the value of element is lesser than 0.708 and also causing in decrease of overall 
reliability of construct then it must be deleted (Hair Jr, Hult, Ringle & Sarstedt, 2016). Hence 
all the elements include in table 1 seems to be effective as the minimal value of any element 
included in table 1 is 0.686 which is higher than the conidian indicated by Afthanorhan (2014).
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Figure 1:  Highlighting p-values to show confirmatory factor analysis (CFA) for the model of big data on 
assortment strategies 

Table 2: Predictive Accuracy (Quality Criteria) 

                       R Square

 R Square R Square Adjusted

Assortment 0.579 0.574

Table 2 is termed as quality criteria or predictive accuracy and the use of the tool is to indicate 
the degree of explained variance caused by independent variable (Benitez et al., 2020).

However the method of evaluation of R is same as that of regression (Andreev, Heart, Moaz & 
Pliskin ,2009) the minimal value for the tool is 0.26 & of 0.5 & 0.75 are treated as moderate and 
extensive (Cheah, Memon, Chuah, Ting & Ramayah, 2018).Therefore in accordance with these 
measure the value of R is treated as moderate as the value for the tool is 0.574 which is lower 
than the standard of extensive fit. 

F Construct Reliability and Validity

Table 3: Construct Reliability & Convergent Validity 

 Cronbach's Alpha rho_A Composite Average   
   Reliability Variance  
    Extracted (AVE)
Assortment 0.871 0.873 0.908 0.666
Big-Data 0.946 0.950 0.959 0.823
Moderating Effect 1 1.000 1.000 1.000 1.000
Skilled Data Scientists   0.849 0.853 0.893 0.628
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Table 3 is indicating construct reliability & convergent validity (Ab Hamid, Sami & Sidek, 2017 
& Sijtsma, 2009 a&b).

Table 3 is used to indicate convergent validity that indicates how well parameters associated 
with one latent variable measures the same construct (Benitez, Henseler, Castillo & Schuberth, 
2020). Though table also contains two reliability measures i.e. Cronbach's Alpha (α) and Dillon-
Goldstein rho in order to highlight construct reliability through Cronbach’s Alpha (α), Dillon-
Goldstein’s rho & AVE (Sijtsma, 2009a&b). Therefore, in the light of these measures the model 
is effective to ensure construct reliability and convergent validity. These statements are valid as 
the values of α and Dillon-Goldstein rho is more than 0.7 to ensure construct reliability while 
values of composite reliability and AVE are more than 0.5.

Table 4: Discriminant Validity through Heterotrait-Monotrait Ratio (HTMT)

  Assortment Big-Data Moderating Skilled Data
   Effect 1  Scientists  
Assortment      
Big-Data 0.550    
Moderating Effect 1 0.078 0.133  
Skilled Data Scientists   0.779 0.288 0.140   

Table 4 is used to indicate discriminant validity to show heterogeneousness among different 
variable of same research model (Cheung & Lee, 2010). Reason for usijng HTMT as the way to 
show discriminate validity is the ratio is treated as most effective for highlighting that (Benitez 
et al., 2020). However, the peak value which is tolerate able in the case of HTMT is 0.85 (Hair Jr, 
Sarstedt, Ringle & Gudergan, 2017) and any value greater than this is ineffective for highlighting 
the discriminant validity. 

G Mean, STDEV, T-Values, P-Values

Table 5: Path Coefficient

  Original  Sample  Standard T Statistics  P Values
 Sample Mean Deviation (|O/STDEV|)
 (O) (M) (STDEV)

Big-Data -> Assortment -0.334 -0.334 0.053 6.290 0.000

Moderating Effect 1 ->  -0.067 -0.066 0.033 2.062 0.040 
Assortment

Skilled Data Scientists   ->  0.595 0.594 0.054 11.114 0.000
Assortment
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Table 5 is the table which is used to highlight inferential measures of big-data on the assortment 
strategies of e-retailers. Inferential stats is one of the major part of the measurement models 
used in SMART-PLS (Hair, Risher, Sarstedt & Ringle 2019). Software does this through t-statistics 
(Durate & Amaro, 2018) and p-values (Kock & Hadaya, 2018) in order to indicate relationship 
of variables inferentially.

Figure 2:  Path Coefficients and regressions weights for the construct of Big-Data on Assortment 
Strategies of Online Retailers

The benchmark value for t-statistics is 1.97 (Hair, Ringle & Sarstedt (2011)  and for p-values the 
cutoff value is 0.05 above which there is no effect of variable on another (Kock & Hadaya, 2018).
The minimum t-value required to indicate relationship between variables of the construct is 
1.97 (Hair et al., 2011). Therefore in the light of these parameters it is legitimate to indicate 
that big-data is perceived as an effective tool for the optimization of assortment of e-retailers 
and skills of data scientist are also perceived as crucial in optimization of assortment practices. 

Although the abilities of data scientist working with e-retailers are not adequate to affect 
assortment practices at e-retailers.  Thus the moderation of skilled data scientist are diminishing 
the effect of big-dat technology on assortment practices of e-retailres which can be I observed 
through the increase of p-value in case of moderation of skilled data scientist 

9 Discussion And Managerial Implications:

Study highlighted that the indications made by prior studies like Rajeb et al (2020) are 
appropriate to highlight significant impact of bi-data on betterment of functions like marketing, 
& supply chain etc. Moreover the study is based on e-retailers thus positive relation of big-data 
on assortment also indicates that big-data is also applicable to social media. Hence optimal to 
observe thoughts views and reviews of clients as indicated by Zanini & Dhawan (2015). Thus 
also justifies the indication of Bradlow wt al. (2017) that big-data is perceived as important tool 
for the retail business & findings of the study opposes the Keogh (2019). This is legitimate as 
assortment is important tool for retailers as well as in the field of marketing. 
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Hence legitimate to declare big-data is a potent tool for the analysis of large data sets (Vijayarani 
et al., 2016) which also required in retail business to assess right information so to predict 
customers. Furthermore the moderation of skilled data scientist actually diminishes the impact 
of big-data from assortment strategies of online retailers therefore also linked with Shankar et 
al. (2019) nad Iqbal et al (2018). 

Hence legitimate to declare the ineffective skill inventory of data scientist might be due to 
imbalance of payments and returns on big-data technology. 

10 Area For Future Research

This research is based on the analysis of perceived uses of big-data and results achieved are 
only from the IT managers and experts associated with online retail sector. However most of 
the retailers preferred bricks and mortars as business model therefore studies would become 
legitimate if able to relate big-data with the operations and practices of physical retail businesses. 
Moreover future studies might try to explore the difference in big-data practices of those 
retailers which prefer bricks and clicks and flips and clicks in order to check the application og 
big-data in hybrid form and online form of retailing.
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