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Introduction  

Online purchasing is the booming business and is studied 
extensively in marketing and information systems research. Our research 
objective is to find the factors that influence online purchase irrespective of 
companies and marketing firms which mainly deals with marketing 
strategies showcasing physical products. The literature on online reviews 
reveals mixed impact of online reviews on purchasing. We want to examine 
the impact of online reviews in purchase of an Electronic item and also 
interested in exploring different brand equity element present in the online 
reviews in the form of key words along with the impact of user’s rating, 
review’s helpfulness score, user’s recommendation on purchase of an item. 
Electronic product is a flourishing, global business and Amazon in itself is a 
well known brand when it comes to consumer electronics. Some of well 
known products of Amazon is Kindle, Fire-stick, E-reader and others. 

We seek an answer to two questions in this research .First key 
words in online reviews and impact of keywords on the overall document 
Second the impact of online reviews, User’s ratings, user’s review 
helpfulness score and User’s recommendation on the purchasing 
behaviour of consumer for an item. We will use existing model that test 
these constructs on purchase of online Electronic items from Amazon.com. 
We then analyze the effect of these reviews on electronic item purchase 
using panel data week by week over 32 week span. Given the objective of 
our research, we will first review the existing literature regarding e-wom 
along with sentiment analysis on online reviews. Next we will discuss the 
research model and hypotheses. Following our model we will detail our 
results and provide a discussion of next steps and limitations. Lastly we will 
conclude our findings and describe implications of our research both 
managerially and theoretically. 

 
 

Abstract 
Online purchasing is a booming business in itself and it is a known area 
of research in management and information system. Online product 
reviews influences consumer’s purchasing behaviour and their attitudes. 
We seek an answer to two important questions in this research. First do 
online reviews, ratings and sentiment score influence the buyer’s 
purchasing behaviour for an item? Second keywords and it’s importance 
in online reviews. Study also reveals comparative analysis of different 
machine learning algorithm and their ability in text classification. Study 
also explores term-frequency and inverse document frequency count on 
keywords in a document and it’s comparison with the count of 
occurrences of words in a text using bag-of-words models. Thus, 
sequential pooled logit model is proposed using panel data to evaluate 
the impact of sentiment-score, user’s-rating, reviews helpfulness and 
user’s recommendations on the purchase behaviour of the electronics 
products. We used the data collected from 
http://jmcauley.ucsd.edu/data/amazon on Electronics item of eight 
months. Sentiment score, ratings, reviews helpfulness number and 
user’s recommendation shows a positive significant impact on the 
purchase of an electronics item. 

http://jmcauley.ucsd.edu/data/amazon
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Review of Literature  
Background and Related Work 

A number of studies have been conducted 
for analyzing the insights of online consumers buying 
behaviour. However, only a few of them have 
addressed the customers buying behaviour for 
durable goods. Critical evaluation of the background 
and related work in this paper classifies the literature 
into the following four subsections, (1) Factors 
influential for online shopping, (2) Social Network and 
Brand, (3) Impact of Online Consumers Review, and 
(4) Prediction of consumer purchase intention and 
recommendations. A number of key factors exist in 
the literature which influences the consumer online 
buying behaviour. Consumers get influenced for 
buying from three different sources, eWOM (electronic 
word-of-mouth), manufacturer/retailer, and neutral 
/third party[2][4].The gender differences and products 
type also influences the purchase[13]  

Some online resources like video and blogs 
[11] changed the consumer’s mindset on the physical 
and social attractiveness. Social media largely 
influences the brands quality and loyalty in the 
consumer’s mind. 80% of the Twitter users are 
habituated to mention brands in their tweets  

In the recent era, online reviews are making 
biases on the social influence and product selection. 
In order to reduce the biases [1] have investigated the 

retailer promoted reviews and self –motivated reviews 
for the same product. Further, [16] have explored the 
effects of online consumer reviews, good type and the 
perceptions in the decision –making process on 
consumers buying intention. The derivation suggests 
that negative reviews has more severe impact on 
purchase decision than positive reviews. According 
to[7] previous sales data and consumer reviews are 
helpful for forecasting the product sales, which was 
verified by integrating the model of sentiment analysis 
and Bass/Norton model[10] have been observed the 
same findings by summarizing the reviews based on 
the different feature. 

Literature also suggests that consumer 
perceived risk, usefulness, structural assurances, 
effectiveness and so on from the product reviews and 
get influenced to buy goods individually or in the 
group[6][16][12]. 
Hypothesis Development 

The literature regarding online reviews on 
product sales is mixed. Some literature states that 
online reviews have a positive effect on product sales 
[4][9][12]while others show no real effect[5].In our 
model, product purchase consists of user’s reviews, 
user’s rating, user’s recommendation and helpfulness 
of user’s online reviews. These dimensions are used 
to define product purchase. 

 Fig.1 Four Dimensions of online purchase behaviour of Electronics Item 

 
 
Online reviews can be seen as a form of 

WOM Consumers look to online product reviews more 
and more when gathering pre-purchase product 
information [17]. Therefore, we hypothesize that 
higher level of positive sentiments in online reviews 
lead to higher product purchase. 

Hypothesis 1 Positive online reviews has higher 
impact on Electronics item 
purchase 

Hypothesis 2 Higher online rating has positive 
impact on Electronics item 
purchase 

Hypothesis 3 Positive recommendation has 
positive impact on consumer 
purchase of electronics item 

Hypothesis 4 Higher usefulness score of online 

reviews has significant impact on 
online purchase of electronics item 

Research Methodology 
Data 

Data for the research were collected from 
http://jmcauley.ucsd.edu/data/amazon/ .This dataset 
comprise product reviews and metadata from Amazon 
including 142.8 million reviews. Dataset for study is 
collected from pre-category files. It consists of 
individual products categories which already had 
duplicate item reviews removed. 

The details of the product was collected for 8 
months starting from October 19,2016 to 3- june 
2017.Each review record consisted of product name, 
product category, manufacturer, brand, user’s 
recommendation, user’s purchase, reviews summary, 

http://jmcauley.ucsd.edu/data/amazon/
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 user’s id. Our sample consisted of 35000 product 
reviews for sentiment analysis task.  
Sentiment Analysis 

The sentiment analysis in this study is 
conducted using the Naive-Bayes process the pre-
treatment process, after raw material cleanup and 
sentence tokenization,35,000 pieces of reviews were 
covered .Sentiment Analysis task was performed on 
these reviews to classify as positive or negative . A 
comparative analysis between different Machine 
learning algorithms was conducted and ROC curve 
was generated. Key-words during the process was 
extracted and impact of keywords by Tf-Idf(term 
frequency and inverse document frequency) count 
and their relative occurrences by bag of words model 
was observed. Keywords are mainly noun and each 
key word refers to one dimension in representation. 
AUC score of Multinomial, Bernoulli and Logistic 
Regression was found to be 0.81, 0.82 and 0.86 
respectively. Sentiment- score of each review was 
calculated by using Text Blob library module of 
Python. It was found that the overall sentiment of the 
reviews was positive. Experiment results for sentiment 
analysis task. 

Fig2. Word Cloud 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.Positive Words 

 
Figure 4. Negative Words 

 
 
 

Figure 5.Tf -IDf Count 

 
Figure 6. Term Occurrences 
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Fig.7 Classifier Comparison 

 
Fig 8.Sentiment Score 

 
As we are interested in examining the effect 

of sentiment score, reviewer’s rating, reviewer’s 
recommendation and reviews helpfulness on 
consumer’s purchase decision. We construct an 
equation with weekly average purchases as 
dependant variable and sentiment score along with 

other set of independent variables. Log likelihood 
hypothesis is proposed and estimated coefficients 
directly reflects the elasticity of dependent and 
independent variables. 

 

Table1.Variable description 

Variable Description and Measure 

Week Purchaseit Overall purchase of product i at week t 

Week Ratingit Overall rating of product i at week t 

Week Reviews helpfulness numberit Overall helpfulness score of product i at week t 

Week Recommendation it Overall recommendation of product i at week t 

Week SentimentScoreit Overall sentiment score of product i at week t 

The log transformation converts the 
relationship of those discrete count variables into a 
linear form for empirical estimation. To control for any 
electronic item specific idiosyncratic factors that could 
influence user reviews, such as  electronics  item 
type, vendor size and others we include electronics 
item specific fixed effect in the model by adding item 
specific dummy –variables. The advantage of fixed 
effects estimation is that it controls for intrinsic review  
characteristics, which inherently affect user reviews. 
In addition fixed effects estimation also allows the 
error term to be arbitrarily correlated with other 
explanatory variables, thus making the estimation 
results more robust. 
The equation is specified as follows: 

log (Week Purchase it) =  α0it + α1it log(Week 
Rating) + α2itlog(Week Recommendation) + α3it 

log(reviews Helpfulness) + α4itlog(Sentiment score) + 
€it                                       (1) 

Equation(1) reflects the weekly average item 
purchase .Let i = 1------N index the electronics item 
.The constant α0it captures the idiosyncratic behaviour 
of the consumer . α1it log(Week Rating) is an estimate 
for user’s rating for that item,α2itlog(Week 
Recommendation) is the estimate of recommendation 
for the electronics item on the 
purchase,α3itlog(reviews 
Helpfulness),α4itlog(Sentiment-score). The most 
updated information about the recommendation, 
rating, sentiment score is used to assess the product 
purchase behaviour. 
Results and Descussions 

The maximum likelihood estimation (MLE) 
procedure was used to estimate equation (1) to 
consider both the endogeneity of the dependent 
variables and the correlation of equation (1).The MLE 
results for Eqs(1) are reported in Table 2. 
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Table 2. Fixed Effect Maximum likelihood Estimation Results 

Variable Coefficient Std. Err 

Ln(Reviews Helpfulness) 2.66 0.05*** 

Ln(Week Rating) 2.13 0.09*** 

Ln(Week Recommend) 6.31 1.28*** 

Ln(Week Sentiment) 12.30 1.21*** 

Hypothesis 1:-   Higher positive sentiment in online 
reviews about an electronic item tend to higher 
electronic item’s purchase from table 2 using eqn(1) 
the overall positive sentiment has a significant impact 
on consumer’s buying behaviour. 
Hypothesis 2:   Higher user’s online rating of an 
electronic item is positively associated with higher 
electronic item’s purchase from from table 2 using 
eqn(1) the overall positive online rating has a 
significant impact on consumer’s buying behaviour 
Hypothesis 3;   Higher levels of user’s 

recommendation about an electronic item are 

positively associated with higher electronic item’s 
purchase. from table 2 using eqn(1) the overall 
positive user’s recommendation has a significant 
impact on consumer’s buying behaviour 
Hypothesis 4:  Higher levels of positive online 
reviews helpfulness number are positively associated 
with higher electronics item’s purchase. from table 2 
using eqn(1) the overall positive helpfulness score of 
online reviews has a significant impact on consumer’s 
buying behaviour. 

Summary Screenshots of Panel Data Analysis 

 
Conclusions 

Online consumer reviews play an important 
role in purchasing. There are many factors influencing 
the purchase decision. In this research we examined 
the impact of sentiment score, review’s rating, 
recommendation and helpfulness score of the 
reviews, result shows that they have a significant 
impact on purchase of an electronics item. Research 
has contribution to both academic and industrial arena 
as well. First, electronics companies can use this 
research to increase their sales objectives .Knowing 
the consumer’s outlook towards a product or services 
companies can improve their service quality as well 
as product quality. Second Amazon provides it’s 
platform for other sellers to sell their products thus 
research can also help them to increase the traffic to 
their sites reaping revenues from advertisers and 
other companies. 

From theoretical perspective this research 
add to the growing body of both brand equity and e-
wom literature. By using sentiment analysis approach 
analysis of 35000 reviews down to sentence level was 

performed, reviews contained elements of brand 
equity in the form of key words, earlier literature 
suggests research only by survey and interview 
method but the proposed methodology uses new 
measurement conducted on large sample size. 
Limitation and Future Study 

One limitation of the study is that it is 
restricted to electronics products, however 
generalization is an issue. In future course of study 
more comprehensive view of measuring and 
evaluating service quality by mining social media 
content and performing multiple tests and across 
various industries. Another methodological limitation 
associated with current study is that we used 
sentence level analysis and assigned each sentence 
to one dimension however, one sentence can be 
assigned to multiple dimension based on the content 
of the sentence. More sophisticated and advanced 
sentiment analysis techniques are expected to be 
developed and applied in our future research 
endeavours in examining user generated contents. 
Other future studies,as we allude to in the 
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 aforementioned discussions, includes taking a 
detailed look at the effect of various information 
aggregation and display strategy on consumer 
behaviour,examining the effect of different strategies 
of managing and using user-generated content,and 
establishing the direct link of different dimensions of 
user-generated content with product and sales as well 
as overall firms performance. 
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