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Abstract
Today’s digital world entails a lot of possibilities which businesses can utilize in order
to increase their sales numbers, revenues or improve their relationship to their
customers. On the other hand, electronic commerce carries a lot of challenges. One
of these difficulties to overcome is the huge inflow of product reviews. This
encounters enormous efforts for businesses to be able to summarize their customers’
opinions and utilize this input for further purposes. The study introduces various
forms of feature extraction for customer reviews. Beside the various methods
describing an approach for the above mentioned problem, the literature review also
gives an insight how the obtained information from reviews can be used by managers.
The empirical part of the research presents a similar process, as the ones described in
the literature review. The final results, which reveal the most important features of
iPhones, were achieved with the help of SPSS Statistics by analysing 200 reviews from
Amazon about iPhone 6S and 7. Descriptive statistics, group comparison tests, and
linear regression were applied to deliver the desired outcome. Aspects, such as
general features and options, camera quality, battery life or design currently seem to
be the most important for the users. How this attitude will change in the future, and
how smartphones will look like after all, is speculated in the final part of the paper.
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1 Introduction
1.1 Aim of the research
Nowadays companies have the opportunity to collect data on their products from
their customers through online platforms, analyse them, and use them for making
decisions for the future in product development or improvement processes. (Decker
& Trusov, 2017) There is an innumerable amount of reviews online. (Cui et al., 2012)
The biggest question for organizations is how they can manage to use them in an
efficient way and summarize them in order to understand what customers’
preferences are towards the product. This study seeks to give an insight how product
feature extraction can be done and how it can be used to make decisions and
predictions about the future through a research on iPhones.
This paper is going to give an overview of the most important features of Apple’s
iPhone 6S and 7 using product reviews written by customers on Amazon. The research
will provide an answer on how the importance of features changed from one version
to the other and seeks to find out whether these characteristics were taken into
consideration

or

developed

in

designing

the

newest

iPhone.

The study’s main aim is to explore the opinion of customers on iPhones through a
ranking method using IBM SPSS Statistics software. Another aim of the thesis is to get
to know the customers of Apple in order to understand why they prefer specific
features. Finally, the research will answer the question how customer reviews can be
used by managers and how important these are for Apple by comparing old and new
products.

1.2 Methodology
The study will be built on reviews taken from Amazon. In order to have accurate
results, a preferably large number of reviews has to be collected. The reviews analysed
should be written in English, and each type of rating (1-5 stars) should be considered.
Since even one version of iPhone differs in several aspects such as colour or internal
storage memory, reviews from each type will be taken into consideration. Also, it is a
crucial aspect that only reviews mentioning a feature will be used for the research.
After collecting the data, a manual coding will transform them into numerical values.
9

To familiarize with the data different descriptive statistics will be applied. Various
types of tests will help in delivering results, setting up a ranking and answering the
research question.

2 Literature review
This part of the paper will describe customer reviews in detail, their pros and cons, as
well as their use for companies. It will introduce methods for product feature
extraction other than the one which will be used for this research. Furthermore, the
literature review will give information on the companies that are concerned in this
study. Last but not least, some information will be provided about the customers of
Apple, which is important to later understand the findings in the research.

2.1 Product reviews – in general, characteristics & use, pros & cons
2.1.1 Product reviews definition and characteristics
Today, thanks to the Internet and the various review websites, there is a huge amount
of information about different products available for consumers. The content is
created by the users themselves and it appears mostly in the form of online product
reviews. (Cui et al., 2012) Customer reviews can be defined as:


“A customer review is a review of a product or service made by a customer
who has purchased the product or service. Customer reviews are a form of
customer feedback on electronic commerce and online shopping sites.”
(Wikipedia, 2017)



“A report about a product written by a customer on a commercial website to
help people decide if they want to buy it.” (Cambridge Dictionary, 2017)

Cui et al. (2012) found that customers’ decisions whether to purchase a product or
not is often based on reviews. Review websites are not only a channel for customers
to exchange their experiences and opinions, but they also serve as a source of
information “…for firms that seek to understand consumers’ perceptions and
preferences.” (Xiao et al., 2015) A recent study of BrightLocal (2017) uncovered that
85% of people trust product reviews as much as personal recommendations. This
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number implies that when it comes to reviews it is crucial in companies’ decision
making process. It has an influence on different activities which businesses are
carrying out, such as “…product improvement, new product development, pricing,
market segmentation, positioning and advertising.” (Xiao et al., 2015) The use of
consumer reviews will be described in more detail in the subchapter: 2.1.3 Use of
product reviews for companies.
Muralidharan et al. (2014) proposed a way which can classify consumer reviews.
Reviews can be categorized upon their direction or as Muralidharan et al. (2014)
defined: “review valence”, where three different types are determined:


“Positive (one-sided)” (Muralidharan et al.,2014)



“Neutral (two-sided)” (Muralidharan et al.,2014)



“Negative (one-sided)” (Muralidharan et al.,2014)

Feedbacks from users generally influence other customers’ purchase intentions either
by assisting them or preventing them from buying a product. Positive opinions
encourage online shoppers to finalize their decision and settle for the selected good.
While positive reviews normally increase the sales numbers of businesses, negative
reviews do the opposite. Firms have to handle negative reviews just as much as the
positive and neutral ones. It gives them the opportunity to see what could have been
or what can be done better, and by doing so, they also have the possibility to
communicate with customers. In the consumers’ eyes however, neutral feedbacks are
the most credible ones, including arguments for and against the product.
(Muralidharan et al., 2014)
Another feature of reviews is the quality. High quality reviews are “product reviews
that are informational and objective...” (Muralidharan et al., 2014) and focus mostly
on the product’s attributes. Low quality reviews are, on the contrary, subjective and
include emotional opinions. Disregarding the valence, high quality reviews have
always more power against low quality reviews thus having a higher influence on
purchase decisions. (Muralidharan et al., 2014)
The third way to categorize reviews is to extract “consumption emotions”.
(Muralidharan et al., 2014) The emotions can be positive, neutral and negative. Before
11

buying a product, consumers have an expectation how it will be, and after buying it,
they form their satisfaction or dissatisfaction about it. Emotions come from the stage
where the expectations meet the experience. In the case of satisfaction these will be
positive emotions and accordingly, the outcome will be a negative feeling if the user
is dissatisfied. (Muralidharan et al., 2014)

2.1.2 Advantages and disadvantages of product reviews
This paragraph analyses product reviews in terms of their advantages and
disadvantages in two dimensions. Firstly, product reviews will be evaluated in the
consumers’ eyes. Since this study considers reviews in a rather scientific way, more
emphasis will be put on the pros and cons of reviews from the managerial and
researcher perspective.
For customers the main advantage is the possibility to “…make better purchase
decisions.” (Muralidharan et al., 2014) Regardless the location of the consumers, one
can find various reviews and recommendations about a product, everything about its
features and background information on the different stages of the purchasing
process. (Muralidharan et al., 2014) All these provide help to focus on the most
important attributes of a product and choose the most suitable product one could
find. (Zha et al., 2014)
Since e-commerce is booming, there is a steady increase in performing more and more
reviews online. This action of users can be seen as a disadvantage for the others who
are seeking for help in a purchase decision. Too much information confuses
prospective customers and sometimes it even causes the refusal of buying a product.
Another negative factor lies in the difference of people. Some people prefer a feature
over another one, but for others these features are not even important. When reading
reviews, it might be difficult to find the relevant ones which represent the same
interests and contain all the information one needs. (Yan, et al., 2015)
According to Xiao et al. (2015), there are a lot of advantages of consumer reviews for
companies. If one is willing to conduct a study about users’ opinions, a high amount
of information has to be collected and a traditional approach, such as surveys can
cause high costs as well as it takes a lot of time to accomplish. However, using online
reviews makes researchers’ life easier due to the fact that there is a great quantity of
12

data available online for everyone. The process of data collection therefore is fast and
easy. Consumer reviews usually describe a product or service based on their various
features, which helps “…to construct more comprehensive preference measurement
models than preference datasets collected through surveys or experiments.” (Xiao et
al., 2015) Another benefit is that consumer reviews are written on a voluntary basis,
hence it gives more accuracy and credibility when creating overall opinions about a
product and its features rather than using surveys where respondents are ‘forced’ to
answer questions. (Decker & Trusov, 2010)
On the contrary, Muralidharan et al. (2014) found some disadvantageous
characteristics of reviews. Destructive opinions about a product can negatively
influence the decision of customers and the brand’s reputation as well. (Muralidharan
et al., 2014) Even though there is a huge amount of information available, sometimes
it is difficult to organise it and come to conclusions about a product’s perceived values
by the customers. (Zha et al., 2014)

2.1.3 Use of product reviews for companies
Valence of the reviews helps decision makers to understand how their customers
perceive a product, and by this, they can improve both the product and the relation
with the consumers. (Muralidharan et al., 2014) Improving the product can happen
on two dimensions, such as its design can be enhanced as well as its quality. (Yan et
al., 2015) Additionally, product reviews serve as a tool for companies to raise the
brand’s awareness in a B2C relationship through an extension and complementation
of the traditional “offline word-of-mouth communication”. (Chevalier & Mayzlin,
2006) Summarised reviews are also helpful to managers in making “personalized
product recommendations” for the firms’ customers. (Kang & Zhou, 2016; Scaffidi et.
al., 2007) Finally, the success, growth and level of customers’ loyalty of the business
can also be measured, as Reichheld defined, by the “referral patterns” which is the
likelihood of customers endorsing others in their reviews to purchase a product.
(Reichheld, 2003)
To summarize, “…many firms use online reviews as important feedbacks in their
product development, marketing, and consumer relationship management.” (Zha et
al., 2014)
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2.2 Methods for product feature extraction
This part of the study will describe different methods, which are useful to collect,
summarize, analyse and evaluate online reviews in order to find out which product
features are the most important in the users’ eyes.

2.2.1 Product aspect ranking
The product aspect ranking method was developed by Zha et al. (2014) to use reviews
in a more efficient way. To come quickly to the final results, the framework contains
an automatic identification of the most important attributes. Figure 1 exhibits the
ranking which is set up in three steps. (Zha et al., 2014)

Figure 1 Steps of the product aspect ranking method (Zha et al., 2014)

The first step identifies the features of a product. Reviews carry two characteristics in
the research, which are opinions formed by the customers mentioning one or more
product aspects and the overall rating ranging on a different scale depending on the
review site. It is also assumed that the overall rating is influenced by the features
mentioned. The level of influence is weighted in the method, so the aspects can be
ranked by their importance. Also due to the fact, that review sites work differently,
the aspect identification might follow in different processes. (Zha et al., 2014) In the
study there are reviews where the positive and negative opinions are separated and
reviews which are in the form of “…free text…”. (Zha et al., 2014) That is to say, nouns
are collected and a vocabulary list is made from the words which appear the most
often. (Zha et al., 2014) Synonyms are handled by the “…ISODATA (Iterative SelfOrganizing Data Analysis Technique) clustering algorithm.” (Zha et al., 2014) The next
14

stage is to classify the extracted product aspects based on their sentiment. (Zha et al.,
2014) In the case of the so-called “…Pros and Cons…” reviews the direction is
obviously clear, so the only work with them is creating a lexicon of positive and
negative terms respectively. (Zha et al., 2014) To determine the direction of the simply
written reviews, a classifier is used to separate the aspects which are meant in a
positive or negative way. The final step includes the application of an algorithm which
ranks the features. As already mentioned above, aspects are considered important if
they are mentioned regularly in reviews and if they have an influence on the overall
rating. (Zha et al., 2014) The algorithm calculates “aspect importance scores” after
which the most important features are visible and can already be used by firms to
improve their reputation by increasing product quality. (Zha et al., 2014)

2.2.2 EXPRS: An extended pagerank method for product feature extraction
The EXPRS method by Yan et al. (2015) was established to improve the quality and
accuracy of the outcome of the feature extraction process. Yan et al. (2015) criticized
several limitations from previous studies such as the ignorance of “implicit features”,
meaning that some characteristics are mentioned in a review in an unspoken way.
Moreover, this study also tries to solve the problem of sentiments appearing in
reviews and considers synonyms of product attributes. (Yan et al., 2015)
The main concept of Yan et al. (2015) is, that a so-called “lexical analysis” manages to
find the most important features of a product by pairing attributes with sentiments
while taking synonyms as well as implicit aspects into consideration. The final
outcome will be generated by an “extended PageRank” algorithm called “NodeRank”,
which ranks the features upon their importance. (Yan et al., 2015)
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Figure 2 The process of the EXPRS method (Yan et al., 2015)

Figure 2 represents the process of the above mentioned EXPRS method. EXPRS stands
for “Extended PageRank algorithm enhanced by a Synonym Lexicon.” (Yan et al., 2015)
The process happens as follows: in the first stage, from a review, text will be converted
into “preprocessed reviews”. (Yan et al., 2015) This action involves removing pointless
symbols and characters, separation of words (which is only needed in some languages,
such as Chinese) and collection of nouns which possibly represent a product feature.
The next step is to find the connections in the sentence between nouns and adjectives
and the ones who belong together will be paired, for instance ‘nice design’, or ‘good
camera’. After building the pairs, some data cleaning has to be done. Nouns and
collocations, which do not refer to a feature, will be taken off the list of word pairs.
These could be brand names, user name or the date when the review was written.
(Yan et al., 2015) In stage four, the “NodeRank” algorithm is applied. (Yan et al., 2015)
The algorithm is responsible for the ranking and it is based on a “node network” and
“node-line graph”. (Yan et al., 2015) Pairs with a high enough “NodeRank” will be
processed in the final stages of the process. (Yan et al., 2015) The closing stage consists
of two steps: one of them is expanding the existing list of pairs by adding synonyms
and the other one is including implicit aspects. After these actions, the final outcome
is delivered and the ranked list can be used for various purposes.
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This method benefits both the online shoppers and the firms. With the help of the
EXPRS method customers can optimize their search for reviews with their own
interest, while manufacturers receive an evaluation by their users. (Yan et al., 2015)

2.2.3 Feature based summarization
Bafna and Toshniwal (2013) proposed another method to extract features from
product reviews. The uniqueness of this method is that the outcome is more
organised and the extraction happens more regularly and not only once as it is done
in other methods. (Bafna & Toshniwal, 2013) The following figure illustrates the
process of “feature based summarization”. (Bafna & Toshniwal, 2013)

Figure 3 Bafna & Toshniwal's framework for feature extraction (Bafna & Toshniwal, 2013)

Similarly, to the approach of Zha et al. (2014) the collected reviews have to be cleaned
first. All words misspelled will be either corrected or taken out from the data set. The
next step in the data preparation is to find all nouns describing a product attribute
and make groups of words with equivalent meaning. An important point to take into
consideration is that for different products synonyms may vary in describing an aspect
of the product. After pre-processing the reviews, the extraction phase follows in two
steps. Firstly, POS tags will be created. (Bafna & Toshniwal, 2013) POS tagging is also
often used in various frameworks. Wikipedia defines POS as follows:
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“In corpus linguistics, part-of-speech tagging (POS tagging or PoS tagging or POST),
also called grammatical tagging or word-category disambiguation, is the process of
marking up a word in a text (corpus) as corresponding to a particular part of speech,
based on both its definition and its context—i.e., its relationship with adjacent and
related words in a phrase, sentence, or paragraph.” (Wikipedia, 2018)
After this grammatical analysis, almost all nouns will be gathered together and only
those will be selected for further assessment which stand for the examined product’s
attributes. (Bafna & Toshniwal, 2013) This elimination is done by using the sequence
of two approaches called “association rule mining” and “probabilistic approach”.
(Bafna & Toshniwal, 2013) “Rule mining” filters nouns appearing the most often.
(Bafna & Toshniwal, 2013) Since this idea cannot deal with nouns and collocations
which do not fit as a feature, the “probabilistic model” is applied to solve the problem.
(Bafna & Toshniwal, 2013) It eliminates all the nouns referring to something else than
a character of the product. After the features are extracted, the sentiment is the next
element to be analysed. As it is seen also on Figure 3, it consists of five steps. First,
personal comments, both negative and positive are collected. Most frequently the
polarity is expressed in the form of adjectives. The extracted opinions’ direction is
evaluated in the next step. After detecting the polarity, again, similarly to other
methods, the adjectives which refer to a specific feature will be matched. Positive
sentiments will stay positively meant as long as there is no word like for instance ‘no’,
‘not’ or ‘neither’ close to the adjective. (Bafna & Toshniwal, 2013) On the contrary, if
a “negation word” is found close to a positive adjective it will convert the polarity into
negative and vice versa. (Bafna & Toshniwal, 2013) To deliver the final results, the
sentiments of each feature are summarized either possessing positive or negative
polarity. (Bafna & Toshniwal, 2013)

2.2.4 RubE: Rule-based methods for extracting product features
The outlying quality the “rule-based method” towards other ways of feature
extraction lies in considering all types of product aspects, such as objective and
subjective, and obtaining the desired information by an unsupervised process of “rule
based extraction”. (Kang & Zhou, 2016) This method can be applied not only for
reviews of regular, physical products, called “search goods”, but also for comments
on “experience goods”. (Kang & Zhou, 2016)
18

“Experience goods” are defined by Nelson (1970) as commodities or services whose
quality is evaluated by trying out different brands until ending up with the most
preferred one. “Search goods” are for instance clothing items or furniture, while cars,
music or different types of food are classified as “experience goods”. (Nelson, 1970)

Figure 4 The RubE process (Kang & Zhou, 2016)

As it can be seen on Figure 4, the process of the “rule-based method” consists of three
main steps: “preprocessing” followed by “feature extraction” and “pruning”. (Kang &
Zhou, 2016)
The starting stage is very similar to other methods, as it performs almost the same
analyses: “tokenization, POS tagging, named entity recognition, and dependency
grammar analysis.” (Kang & Zhou, 2016) The second main step is divided into two
sections due to the separation of subjective and objective features. (Kang & Zhou,
2016) For extracting subjective features three semantic designs exist:


“Direct dependency” implies that there is a dependent relationship between
two or more words. (Kang & Zhou, 2016) The customers’ belief can be directly
19

paired to the respective product feature(s). For example, in review 179, “Nice
quality camera”, nice can be linked to camera. (Review no. 179) There are
different grammatical relationships in which one can express an opinion.
These are distinguished in the process. (Kang & Zhou, 2016) Qiu et al. (2011)
developed “DP”, the double propagation method to extract subjective
aspects. “DP” was used also by Kang & Zhou (2016) for the latter reason.


“Indirect dependency” means that the feature of the product and its feedback
can be guessed from a third word. (Kang & Zhou, 2016) For example, “Waited
a long time b4 buying a smart data phone - glad I picked my iPhone 6s! Easy
to use and not too large!” (Review no. 99), shows and indirect relationship
between the feature and its ease of use. “Indirect dependency” is represented
in three forms: “simple indirect dependency”, “explicitly pivoted indirect
dependency”, and “implicitly pivoted indirect dependency”. (Kang & Zhou,
2016) After differentiating between these three, a similar approach as “DP” is
implemented to collect subjective features. (Kang & Zhou, 2016)



“Comparative constructions” is the third way of identifying subjective
responses by users. (Kang & Zhou, 2016) Sentences, including a comparative
word, are valuable because consumers formulate their opinion about a
product’s feature against another, possibly a competitor’s product. There are
four types of expressing a comparison: ‘…comparative (e.g., longer),
superlative (e.g., best), equality (e.g., the same as), and unique words (e.g.,
beat)…”. (Kang & Zhou, 2016)

Objective features can be obtained by finishing two rule based methods, namely
from “part-whole relation” and “review specific patterns”. (Kang & Zhou, 2016) A
“part-whole relation” points out that a feature can be an individual attribute of a
product as well as a part of another attribute of a product. (Kang & Zhou, 2016) It
is difficult to recognise such grammatical relationships. Therefore, different forms
of such sentences can be categorized, such as “genitive phrases”, “verb phrases”
and “verb phrases with prefix”. (Kang & Zhou, 2016)
After finishing the extraction of both, subjective and objective features, the list of
words has to be refined. (Kang & Zhou, 2016) This is an important problem to be
solved because consumer reviews are written in a simple writing style, containing
20

spelling mistakes and “conjoined words”. (Kang & Zhou, 2016) The “pruning”
stage is carried out in two steps: firstly, words which do not refer to a product
feature have to be eliminated. (Kang & Zhou, 2016) Either a word does not come
up in the list of possible product features extracted before, or if more words are
included in the same sentence, only one of them will be treated as a candidate
feature. Afterwards, the rest of possible features will be evaluated. Terms, which
appear less frequently in the dataset will be excluded as well as words which are
not logically connected to the content of the review. RubE is one of the best
performing methods among other approaches and more importantly, it can be
used for a wider range of products than any other method. (Kang & Zhou, 2016)

2.2.5 Estimating aggregate consumer preferences from online product
reviews
Decker & Trusov (2010) chose a different approach to summarize consumers’ opinion
about a specific product by applying a “negative binomial regression approach”. This
method seeks to receive an overall opinion of a specific product’s user which is very
difficult to summarize from the actual review along with the star rating given for the
product. To prepare the data for the regression, seven steps have to be done, starting
with separating the positive and negative comments within one review. In both
groups, each phrase and sentence will be re-examined and all terms which do not
refer to a product feature will be removed. In the next stage, adjectives of the same
meaning (e.g. ‘excellent’ and ‘very good’) will be grouped either in the pros or cons
list of the respective attribute. As already described in the previous subchapter
reviewers can express themselves either implicitly or explicitly. In step four, implicit
features will be transformed into explicit expressions. (Decker & Trusov, 2010) For
instance, a phone looking ‘nice’ or being ‘cheap’ could refer to the ‘design’ and ‘price’,
respectively. After having a list of nouns belonging to negative, positive or to both
groups of comments, out of all synonyms only one word will be kept for each
attribute. In stage six, the less common features will be eliminated. (Decker & Trusov,
2010) As a final step, the obtained nominal data will be coded into a “binary” form.
(Decker & Trusov, 2010)
Binary coding is defined by Techopedia.com (2018) as follows:
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“Binary code is the simplest form of computer code or programming data. It is
represented entirely by a binary system of digits consisting of a string of consecutive
zeros and ones.”
The final data set of Decker and Trusov (2010) therefore, consists of product features
being either a pro or con argument. The research could also be extended to brand and
type, so the level of influence of the brand’s reputation on a specific model could be
measured. After deciding on the aim of the research either using the simple or the
extended version the “econometric preference analysis” is the final phase. (Decker &
Trusov, 2010)
In order to carry out the “binomial regression” approach, three types of evaluations
have to be classified: “homogeneous preference model”, “heterogeneous model with
a discrete distribution of preferences”, and “heterogeneous model with a continuous
distribution of preferences”. (Decker & Trusov, 2010) Firstly, the homogeneous
choices are modelled. Since, in most cases of products, the brand name has an effect
on the product’s evaluation, an additional variable for that is included in the formula
of the Poisson regression. The Poisson regression is a tool for calculating the strength
of the above mentioned relationship between the rating and positive or negative
opinion and reveals the power of the brand. (Decker & Trusov, 2010) Secondly,
“heterogeneous preferences” are considered. (Decker & Trusov, 2010) To predict the
relationship of pros and cons, and how the brand is perceived by customers, either
“negative binomial regression” or “latent class” Poisson regression has to be
performed. (Decker & Trusov, 2010) It is a rather complex process, because as
heterogeneity indicates, customers have different desires towards a product, so the
widest range of aspects has to be taken into consideration. After carrying out all
regression models, the p-value of each feature will give an answer on whether it is
significant or not significant in the users’ perspective. This method used the 10%
significance level. All p-values being smaller than 0.1 indicate a significant outcome,
therefore each attribute meeting this requirement can be considered important for
the customers. (Decker & Trusov, 2010)
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2.2.6 Rule-based opinion target and aspect extraction
Gindl et al. (2013) developed an advanced method to extract opinion aspects. The
approach is unique towards others because it “…combines opinion target extraction
with aspect extraction using syntactic patterns.” (Gindl et al., 2013) This process also
overcomes the problems of other methods, performing relatively low in the
grammatical area, especially at syntactic analysis. It seeks to get the reasoning in the
review text, why the opinion is good or bad about a product’s feature. Figure 5 exhibits
this aim of the method. (Gindl et al., 2013)

Figure 5 "Object of the two abstract relations" (Gindl et al., 2013)

The whole process is carried out in 4 steps:


“Preprocessing” includes the use of Weblyzard, to divide the sentences into
parts and classify them. (Gindl et al., 2013) Finally, all expressions which seem
to describe an opinion will be marked and word(s) being dependent on other
parts of the sentence will be stated, similarly to other models, with Stanford
sentence analyser. (Gindl et al., 2013)



“Cross-sentence sentiment propagation” will connect the highlighted
“sentiment indicator” with the matching object. (Gindl et al., 2013) There are
various ways to formulate a sentence expressing an opinion about a product,
therefore different rules are applied to recognize all the dependencies within
a sentence and connect them. These rules are also able to filter out not only
one opinion expression, but negative and positive at the same time, and
distinguish between them. Overall, if there is a negative and positive thought
about a product, the polarity of the sentence would be neutral using other
methods. (Gindl et al., 2013) However, the rules of Gindl et al. (2013)
overcome this problem and extract the accurate sentiments. Another
challenge of obtaining “opinion targets” is to find dependencies among two
or more sentences. (Gindl et al., 2013) The solution for this difficulty is the
“heuristic anaphora resolution”. (Gindl et al., 2013)
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“Infomation extraction patterns for sentiment aspect extraction” is the next
step in the procedure, where POS models are identified and listed. (Gindl et
al., 2013) These POS tags are then associated with the opinion elements
collected in the previous stage. (Gindl et al., 2013)



“Extraction of opinion targets” is the final as well as most important step to
be performed. (Gindl et al., 2013) Another reason for this step being crucial is
that faint aspects are also extracted. The list created through this action gives
a clear and ranked list of positive and negative features based on their
frequency. (Gindl et al., 2013)

2.3 Amazon
This section gives a short insight into Amazon’s company history, highlights the
importance of electronic commerce nowadays as well as introduces recommender
systems and their relationship to Amazon. This subpart is followed by a paragraph on
how Amazon reviews serve as a source for this research and how these reviews can
be created.

2.3.1 Company introduction
Today, Amazon is one of the biggest online retailers. In the past year Amazon was also
in the top 5 of the most valuable companies, being the only retailer company among
the top 10 of the market value list. (Daneshkhu & Campbell, 2017)
Amazon was founded in 1995 by Jeff Bezos. He was not only the brain behind a great
business idea, but also the one who set down the first milestones of e-commerce.
(Fundinguniverse, 2018) EC is defined as follows:
“Electronic commerce (EC) refers to using the Internet and other networks (e.g.,
intranets) to purchase, sell, transport, or trade data, goods, or services.” (Turban et
al., 2017)
The main idea of Amazon was selling books online. As in Seattle there is valuable hightech atmosphere and it is located near Oregon’s “book distribution center” the
company’s seat can be found in the former city. (Fundinguniverse, 2018) After a
successful start, the selection got expanded already in the early years of operation.
CDs, DVDs, electronic devices, clothing and various other products could be ordered
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via the platform. Bezos realised in the initial stage of the business that the key to a
bigger success lies in the customers’ satisfaction. The ease of use, the affordability,
the search options, and the recommender system made Amazon outstanding against
its competitors. Additional tools, such as personalised notifications via e-mail, reviews
and supplementary services contributed to the company’s rise. After Amazon went
public, Bezos continued enhancing the platform and opened a second warehouse in
New Castle while extending the first one in Seattle. With the New Castle facility, the
company was able to manage better logistics and the deliveries’ duration decreased
for the Eastern region of the U.S. (Fundinguniverse, 2018) Through the “Associates
program”, Amazon was able to increase its sales number and at the same time it
rewarded private web sites with commission from sales that proceeded from placed
ads on these web pages. (Fundinguniverse, 2018) In the next years, a continuous
growth could be inspected and more expansions were implemented. The biggest
achievements can be seen on Figure 6, on the timeline. (Fundinguniverse, 2018) The
hard work paid off and only 5 years after the beginning, Jeff Bezos was awarded with
Time magazine’s “Person of the Year” award. (Fundinguniverse, 2018)
Despite the growth and success, only one goal was to be accomplished, to report a
profit. This event occurred in the fourth quarter of 2001. In the 2000s Amazon’s rise
persisted by partnerring up with other leading wholesalers, acquiring smaller firms,
broadening the product range and advancing the web site. One of the most important
actions of this period was the debut of Amazon Prime. (Fundinguniverse, 2018)
Amazon Prime grants students an all year “free premium delivery” at a rate of €69.
(Amazon, 2018.) It also provides access to “unlimited movies and TV shows with Prime
Video”, allows users to listen to “over two million songs” and “secure unlimited photo
storage”. (Amazon, 2018) As it is set as a milestone on Figure 6, the launch of the first
version of Kindle in 2007, was a very important development of Amazon. Two years
later, Kindle 2 was exceeding all expectations, and its sales broke a record.
(Fundinguniverse, 2018) “By 2011 more Kindle books were sold by Amazon than
traditional printed books.” (Fundinguniverse, 2018)
In the recent years, Amazon was working on various big projects, such as “Amazon
Prime Air”, revealing procedures on delivery by drones and the launch of Amazon
Echo. (Quinn, 2015) “Amazon Echo is a new smart speaker product from Amazon that
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combines voice recognition "intelligent assistant" capabilities with speaker
functionality in a cylindrical speaker form factor.” (Stroud, 2018)
In 2015, Amazon celebrated its twentieth anniversary of operation. (Quinn, 2015)
2017, being outranked only by Apple, Amazon is the second most valuable company
based on market capitalisation with $423 bn. (Businesstech, 2017)

Figure 6 Timeline with Amazon's milestones (Quinn, 2015)

2.3.2 Amazon as a source for data collection
Amazon’s infinite pool of reviews serves as a great source for the research. The
process of data collection will be described in section 3.2.2. This subchapter explains
how a review can be written and what types of evaluation are present.
Firstly, an account has to be created and it has to be debited with a sufficient amount
of money to buy a product. There are tangible and intangible products that can be
purchased as well as products which are free to acquire. (Amazon, 2018) In the case
of “physical” and “digital” products the review can be submitted only 48 hours after
the shipment and time of purchase respectively. (Amazon, 2018) There are two
possibilities to express an opinion about the obtained product. (Amazon, 2018) The
traditional way is writing a review in the form of free text and give a star rating on a
scale from one to five in the “Customer review” section of the item. (Amazon, 2018)
Additionally to the text, a picture of a product can be added to the review. Another
way would be uploading a video to communicate comments about the good. Amazon
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is constantly improving the quality of reviews and does not allow any promotions,
manipulation, misleading or ruining a manufacturer’s or the competition’s perception
by other customers. A brand’s own products cannot be reviewed by the company, it
is not approved to ‘hire’ customers to post reviews, neither writing negative reviews
for rival brands’ products. (Amazon, 2018) Furthermore, reviews can be classified by
answering the question “Was this review helpful to you?". This helps future buyers to
get a feedback on the product they are willing to purchase. (Amazon, 2018) For getting
a comprehensive information on an item, there is a feature for product attributes.
Single aspects of a product can be created and rated individually. (Amazon, 2018)
Figures 7 and 8 give an insight into how the “Customer Reviews” section looks.
(Amazon, 2018) As an example, and iPhone 6S 64GB phone was chosen in Space Gray
colour. (Apple iPhone 6S, 2018)
Average star rating
Distribution of star ratings
Total number of reviews
Individual feature’s rating (when
clicking on one of these features,
all reviews containing it will be
shown)
Section of top customer reviews
User name, star rating, short
explanation of the rating
Date of the review
Information on the product
purchased
Free text and an image added to
the review
Figure 7 Customer reviews section, left side (Apple iPhone 6S, 2018)
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List of pictures downloaded by
reviewers

List of most recent reviews
User name, star rating, short
explanation of the rating, text and
time of posting the review

Figure 8 Customer reviews section, right side (Apple iPhone 6S, 2018)

2.4 Apple
This part of the literature review describes the history of Apple up to the present. The
last two subchapters present the most important iPhone models in the research;
iPhone 6S, 7 and iPhone 8 will be compared. The first two types of the study will be
explored in detail, while iPhone 8 will only serve as an argument or proof whether
iPhone takes customers’ opinion into consideration in designing products or not.

2.4.1 The story of Apple
How did Apple become one of the top 10 companies of the Forbes Global 2000 list
and how did it reach a market share of 51%, bigger than the rest of the whole smart
phones industry? (Forbes, 2018; Fuscaldo, 2018) There is a very long way with ups and
downs, back to the first day of Apple, when ‘it opened its doors’ on April the 1st, 1976.
Steve Jobs and Steve Wozniak were the two main characters by founding the
company, but in the background there was one more person, namely Ronald Wayne
who is the brain behind iPhones, iPads or Macbooks. Apple I, their first computer was
built by Wozniak from a keyboard which was connected to a TV screen. He built it only
for a reason to prove to people that it is possible to produce a computer out of cheap
components. When Jobs saw the result, he knew that there is potential in developing
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the idea further. To start producing the first 50 pieces, a lot of things were required,
such as materials, an order, support from friends and family, and most importantly,
money. The solution came from Byte Shop by purchasing 50 computers.
After the success of Apple I, the second prototype was on its way and it was revealed
during an exhibition in 1977. The Apple II had a colour screen already alongside other
innovations. Throughout the next sixteen years, approximately six million pieces of
Apple II were sold. In the 1980s Apple III was launched, but Jobs was already working
on something new. Since Apple did not have the best resources yet, they asked for an
access to an institution for research, in Xerox PARC. In exchange Xerox had the
opportunity to buy shares from Apple. (Rawlinson, 2017) During the three days’ access
in the Xerox headquarter, which is commonly called “parc”, Jobs was very inspired by
Xerox Alto, the centre’s own development with a mouse which was “used to point and
click on objects on the screen.” (Rawlinson, 2017)
Multiple development teams were working at Apple and each of them was involved
in their own projects. Even a competition of being the first of delivering an Apple with
a graphical screen evolved between them. One of them was working on Lisa that
“…stood for Local Integrated System Architecture”. (Rawlinson, 2017) The other team
was developing the Macintosh. Jobs, being ‘team Lisa’ wanted to create a computer
with a mouse for a reasonable price. (Rawlinson, 2017) He downgraded Xerox’ “threebutton gadget” and launched a mouse with one button. (Rawlinson, 2017) During this
period he got distracted from some of his obligations on the management level. The
chief executive officer of Apple at that time, Michael Scott, took Jobs out of several
projects because of the lack of his commitment to his responsibilities, so he was
seeking to find something new. He became part of the Macintosh undertaking. Jobs
was innovating the design of the Macintosh and the visuals. Despite the hard work
the Lisa was introduced a year before the Macintosh.
In the long-term however, Macintosh was the winner. It was the base for all the
developments later on and even today’s computers’ roots date back to the 80s. The
Lisa and even its follow-up, the Lisa 2 could not deliver the same sales numbers as the
Macintosh so it had to be pulled out from the product portfolio of Apple. The original
concept of the Macintosh came from Jef Raskin. (Rawlinson, 2017) Jobs was improving
the idea and finally the Macintosh came with a mouse and with a “graphical user
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interface”. (Rawlinson, 2017) The key of Macintosh’ success lied in the “GUI”.
(Rawlinson, 2017) The Macintosh was really appealing for various reasons: it had a
great design and graphics, and with an integrated floppy drive it was much more easily
portable than other computers. It was available on the market at the beginning of
1984. Additionally, a great external advertising team behind the Macintosh project
contributed to a big success. The commercial, that they played during the halftime of
the Super Bowl became viral and is said to be one of the greatest commercials ever.
The next milestone in Apple’s story was advancing the performance of Macintosh by
building a laser printer and connecting it to the device through a software. The
application was called PageMaker created by a company named Aldus, and it became
popular in the circle of creative workers and designers. Some years later, in 1994,
Aldus had a merger with Adobe. Going back on the timeline of Apple, in the middle of
the 1980s, they welcomed a new CEO, John Sculley. Jobs and Sculley had a lot of
conflicts and they did not agree on the same terms regarding the pricing of Macintosh,
for instance. Trying to solve the situation between the two, Sculley removed Jobs from
the Macintosh team and he was offered to be Apple’s director. This set-up did not last
long, after Jobs left Apple, while his position got taken over by Jean-Louis Gassée.
However, Apple was continuing the hard work and presented Macintosh II in 1987.
(Rawlinson, 2017) They were dominating the market of graphical computers until
Microsoft’s Windows 3, the first non “text-based” PC was launched. This also meant
the first significant downturn in Apple’s history. The only loophole in these
circumstances was the creation of devices such as Macintosh Classic or Macintosh LC,
pricing them to be available for more customers. The actions taken were not enough
in the absence of Jobs, while the competition and threat from Windows was rising
even more. Apple also tried to make changes in branding and focus on a new customer
segment, but not even a collaboration with IBM and Motorola could help with the
sales numbers. (Rawlinson, 2017) One benefit from teaming up with the latter two
companies was the formation of the “Power PC processor”, which served as a base
for the future computers Apple drafted. (Rawlinson, 2017) The Power PC is still used
today not only in computers, “…but in consumer devices like the Wii U, PlayStation 3
and Xbox 360, as well as in faceless computing applications…”. (Rawlinson, 2017) In
1996 Apple needed another change and it was an advanced operating system. The
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decision came to NeXTSTEP, an OS founded by Jobs. With NeXTSTEP, Jobs was back at
Apple and he even became the new CEO. In the new era Microsoft and Apple got
together again by creating Microsoft Office for Mac. At the same time Microsoft
invested in Apple 150 million dollars in the form of stocks. (Rawlinson, 2017)
Another big milestone cannot be forgotten in the story: the launch of the iPhone in
2007. The iPhone 2G in its time, of course, possessed state-of-the-art technology. It
had a touch screen and it could be connected to the internet. From year to year, new
features were introduced and a new version was launched. For instance, in 2008, the
Apple App store was presented. (The history of the iPhone, 2014) Only two years later,
iPhone 4 had already a “high-resolution display” and a front camera. (The history of
the iPhone, 2014) 2011 was a bittersweet year to Apple: unfortunately, they lost Jobs
who gave up his fight with cancer, but they proudly launched iPhone 4S with a better
processor, Siri, iCloud and iMessage. (The history of the iPhone, 2014) The next
successor, iPhone 5 was the most successful version so far in the history. “It was also
the very first iPhone to include LTE support.” (The history of the iPhone, 2014) The
next ones in line were iPhone 5S and 5C in 2013. 5C was presented in 5 colourways
and both versions had Touch ID, which allowed users to unlock their phones with their
own fingerprint. (The history of the iPhone, 2014) iPhone 6 brought a lot of
innovations with itself: a bigger screen, better camera and Apple Pay. In addition,
iPhone 6 Plus was released, the largest iPhone. To follow the pattern, iPhone 6 and 6
Plus were followed by iPhone 6S in 2015. (T3, 2018) Its uniqueness lies in the new
home button: the “force touch”. (T3, 2018) 2016 was the year of the iPhone SE and
iPhone 7. Last but not least, the most recent versions are iPhone 8 and iPhone X. The
latter dedicated for the 10th anniversary of the first iPhone, and its newest feature is
the face ID. (T3, 2018)
To conclude, it can be seen that Apple never settled for a moment to enjoy the success
but instead continued developing further ideas, new generations and new products
were launched with cutting edge technology. These are the reasons for Apple standing
there, where it is standing today, on the top, among the biggest rulers of the market
of electronic devices. (Weinberger, 2015)
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2.4.2 iPhone 6S, 7 & 8
This subchapter is dedicated to compare the three most recent versions except iPhone
X. They are the three important generations for the study. As it is already described in
1.1 Aim of the research, iPhone 6S’ and 7’s most outstanding features will be ranked.
To be able to recognize the attributes of iPhones during the data collection in the
empirical part of the research, the following figures describe each type in detail.

Figure 9 iPhone 8, 7 & 6S (Apple, 2018)

Figure 10 Ground information of iPhones (Apple, 2018)
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Figure 11 Information on iPhones' capacity and display (Apple, 2018)

Figure 12 Camera and Video Recording on iPhones (Apple, 2018)
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Figure 13 Other important features of iPhones (Apple, 2018)

2.4.3 Customer analysis and segmentation of Apple
Another important aspect in the paper is to gain knowledge about the customers of
Apple. In order to understand why some features are more or less significant in the
users’ eyes, the different target groups of Apple have to be investigated. After having
a clear picture about the product and its customers, an explanation can be given why
certain features stand out.
Apple’s segmentation is quite complex but according to Dudovskiy (2018) Apple
targets its customers based on four product types: “devices”, “services”, “operating
system & software” and “accessories”. Each of these targets people internationally,
from the middle and upper classes, between the ages of 18 – 45. (Dudovskiy, 2018)
This is a very wide range of targeted groups, but as it was mentioned in 2.4.1 The story
of Apple, the product portfolio is very broad as well. (Rawlinson, 2017)
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3 Research
This chapter of the study will describe the empirical part of the research. The process
involves 3 stages. Firstly, the data collection and its coding will be explained in detail.
The next step is the analysis of the data and the execution of regressions, group
comparison tests and rankings. The final stage reveals the results of the previous step
with the help of graphical representations such as charts and tables.

3.1 Data collection and preparation
This stage of the empirical part of the study describes the process of the data
collection. The reviews which serve as the source of the data, were extracted from
Amazon. Firstly, reviews written in English were collected. To avoid the cleaning of the
data, reviews were considered only if they include at least one product feature of
iPhone 6S or 7.
A product feature is a “…function of an item which is capable of gratifying a particular
consumer need and is hence seen as a benefit of owning the item. In business, a
product feature is one of the distinguishing characteristics of a product or service that
helps boost its appeal to potential buyers, and might be used to formulate a product
marketing strategy that highlights the usefulness of the product to targeted potential
consumers.” (Business Dictionary, 2018)
Before collecting the reviews, a list of possible product features was developed with
the help of the mentioned attributes of iPhones from the comparison tables in 2.4.2
iPhone 6S, 7 & 8, and the Amazon option, which filters reviews based on different
features as it is shown in Figure 8.
In total, 200 reviews were collected, 100 reviews about iPhone 6S and 100 reviews
about iPhone 7. In order to have an accurate outcome, it was important to collect
reviews with an equal share of each star rating category. Negative, neutral, and
positive opinions may highlight different aspects of a product. Moreover, a focus was
also put on the fact that there are different colour and capacity options available for
both iPhone 6S and 7. Table 1 exhibits the possible combinations which were
considered:
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iPhone 6S

Colour

Capacity

iPhone 7


Jet black



Black



Silver



Gold



Rose Gold

32 GB



32 GB

128 GB



128 GB



Space gray



Silver



Gold



Rose Gold




Table 1 iPhone combinations

Another important aspect was to exclude fake and irrelevant reviews, therefore a
review was collected only, if it fit the criteria so far described, the phone was classified
as new, it was a top rated review, and the reviewer’s purchase was verified. This was
a very necessary action because a lot of refurbished phones are sold on Amazon and
most of the reviews on such purchases are based on the condition of the iPhone itself
and the quality of the service, such as delivery time. Throughout the data collection,
synonyms were also taken into consideration and they were listed within the same
feature category, for instance screen and display. Also, not only synonym, but
formulations, which referred to a feature, were evaluated in a specific aspect. If a
review mentioned the quality of the photos, it was listed in the camera category.
The data collection was followed by the preparation of the data. Since the collecting
process already disregarded irrelevant reviews, the cleaning was not necessary
anymore, therefore before the analysis could start, the data had to be coded. This
step was carried out manually. Each review was numbered for an easier identification.
Next to the review text and the generation (6S or 7), its star rating was listed and the
mentioned feature’s sentiment was coded on a scale from -1 to 1. A value of -1 means
a negative opinion about the specific feature, while 0 being neutral, and 1 referring to
a positive experience towards the mentioned product feature. In each case, if a
feature was not mentioned, it was considered as a neutral feedback, so there are no
missing values in the data set.
Furthermore, one more column was created throughout the process. This additional
line was generated by RapidMiner's Aylien extension. "RapidMiner is a software
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platform for data science teams that unites data prep, machine learning, and
predictive model deployment." (RapidMiner, 2018) The platform offers different
solutions for businesses taking active part in various industries, such as banking, retail,
manufacturing, telecommunications or travel industry. (RapidMiner, 2018) It includes
solutions in important fields, such as "demand forecasting", "customer
segmentation", "risk management" or "text mining". (RapidMiner, 2018) As already
discussed in the paper, mining plays a crucial role in the life of firms nowadays. The
understanding of qualitative data, for instance reviews or comments, can boost an
organization's performance and the relationship to its customers. (RapidMiner, 2018)
Aiming for a higher accuracy of the outcome and to extend the research perspective
a sentiment analysis was also applied to all the reviews. RapidMiner is built up by
different bundles, which have to be connected with each other and sequenced by the
researcher for the desired outcome. Firstly, the extension for sentiment analysis had
to be downloaded. Aylien, a text mining tool served for the purpose of this study. After
that, the reviews were imported. Through the repository building block, the separator
of the reviews and the format, which will be shown, had to be controlled. After the
reviews were read into the system, the data ‘piece’ had to be dragged into the process
and connected to the Aylien extension and to the outcome. The process having been
run, the result file could be saved.
The result contained several columns, such as the accuracy of the polarity and the
sentiment of each review being positive, neutral or negative. The new column was
merged with the original data set file. This was followed by a ‚re-coding‘ in SPSS. The
previously defined scale, -1 (negative), 0 (neutral) and +1 (positive) was applied again
to transform the nominal variable into an ordinal one. This is a necessary step to be
able to run tests requiring ordinal scaled variables.

3.2 Data analysis
After giving an insight into the SPSS software, the data analysis part finally delivers the
outcome of the research. Descriptive statistics, will give general information about the
data, and inferential statistics, such as a group comparison test and linear regression
will be used to deliver the results.
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3.2.1 Introduction of IBM SPSS Statistics software
The first version of SPSS dates back to 1968, to the year when three men, namely
Norman H. Nie, C. Hadlai Hull and Dale H. Bent introduced the SPSS software. (SPSS,
2018) SPSS stands for “Statistical Package for the Social Sciences” and originally, it was
developed only for a university research at Stanford. (SPSS, 2018) The software
seemed to be very useful to turn unprocessed data into conclusions which are useful
immediately for decision-makers. The demand for SPSS was quickly growing in the
early phase of operation while the software was constantly developed. After releasing
the manual for the software in 1970, the 70s brought a great success for the
developers with steadily increasing number of sales and application of the software
in more and more different fields. Businesses, institutions, the government and even
NASA could profit from the benefits of the software. During these years two of the
developers took control and created a company for SPSS. The continuous hard work
and the anticipating behaviour was paying off; in 1992 the company introduced
statistical programs for computers with Microsoft Windows. (SPSS, 2018) Since 2009
the ownership of SPSS belongs to IBM and it can be combined with other softwares.
(Wikipeda, 2018) Until today, there were always new tools and methods added to the
software which provided a wide variety of ways which serve different organizations’
interests. (SPSS, 2018) The software has numerous statistical tools which are included
in the base subscription. (Wikipeda, 2018) These basic statistics are:


“Descriptive statistics: cross tabulation, frequencies, descriptives, explore,
descriptive ratio statistics” (Wikipeda, 2018)



“Bivariate statistics: means, t-test, ANOVA, correlation, …, nonparamteric
tests,…” (Wikipeda, 2018)



“Prediction for numerical outcomes: linear regression” (Wikipeda, 2018)



“Prediction for identifying groups” (Wikipeda, 2018)



“Geo spatial analysis, simulation” (Wikipeda, 2018)



“R extension” (Wikipeda, 2018)

There are also tools which can be purchased additionally and serve different purposes.
(IBM, 2018) These add-ons are the following:
“Custom tables and advanced statistics add-on” (IBM, 2018)
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“Complex sampling and testing add-on” (IBM, 2018)
“Forecasting and decision trees add-on” (IBM, 2018)
For the aim of this research the base package of SPSS will be used.

3.2.2 Descriptive statistics
This subchapter deals with the collected data and presents the results from the
previous step. As it has already been stated in 3.1 Data collection and preparation, in
total, 200 reviews were collected, precisely 100 for each generation of iPhones.
Firstly, information will be given about the frequency and absolute values of features
coming up in the dataset. To mention it again, there are no missing values, because
all the features which were not mentioned in a review, were treated as a neutral
opinion. Also, the frequency of the star rating has already been defined during the
data collection process. For each star 20 reviews were collected for both phone
versions. Regarding the reviews’ sentiments, especially negative and positive ones,
some features can already be highlighted and noted later on for closer evaluation.
When looking at the frequencies, the general options and features of both versions
are rated relatively positive. The general option feature was mentioned 42 and 37
times out of all reviews in a positive way. Surprisingly, Apple as a brand does not play
a role in the reviews. The good and bad comments outweigh each other in this case.
Furthermore, the biggest outlier in the frequency tables in Appendix 2, is the battery
of iPhone 6S. 37% of the reviews are negative and there is no positive statement
pointed out about it. Users also expressed their opinion about the iOS and in both of
the cases approximately 15% of them criticized the operating system of Apple.
Physical attributes such as size, design or weight were slightly mentioned, and if they
were, most of the time positive sentiments were shared. Another noticeable aspect is
the robustness. Since iPhone 7 got waterproof, this change can also be seen in the
frequency table (Appendix 2) of the ‘robustness’ feature. (Apple, 2018) Users of
iPhone 6S complained about this feature and there were no positive thoughts about
it, however, owners of the newer version welcomed this improvement positively. Last
but not least, the feedback on the price has to be discussed. In both cases people find
iPhones rather expensive.
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To illustrate the results graphically and treat the data from a different approach, the
following bar chart in Figure 14 exhibits the mean value distribution of the 17 features.
The mean value can range between -1 and +1 in this study. After the calculation of the
actual averages, it is visible, that overall, the values range between 0.32 and -0.37.

Figure 14 – Distribution and mean of the features (SPSS Output)

The left side of the graph shows the average of each feature measured in the case of
iPhone 6S, while on the right iPhone 7’s mean values can be seen. Users’ found the
general features and options of iPhone 6S with a mean value of 0.32 the most positive,
followed by the camera, reaching an average of 0.09, which promises a better quality
of photos than the previous generations. The third place is taken by the design of the
phone with 0.06. Looking on the downside of the graph, it is clear, the battery is the
most negative feature of iPhone 6S according to the customers. Its average is -0.37.
On the second and third places on the ‘negative’ podium are the
microphone/speakers and the iOS with an average of -0.06 and -0.09 respectively.
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In comparison to iPhone 6S, it can be observed that in the case of iPhone 7 the mean
value outliers are less extreme, being closer to a neutral opinion and more
diversification. Users of iPhone 7 are also the most satisfied with the new version’s
general features with a mean value of 0.15 and the camera, 0.13. Another aspect
being positively mentioned is the capacity/RAM. The negative side of the two versions
differs completely in the top three places. Users believe that the change in the
headphone jack is the worst thing that happened to the iPhone 7. It stands out with
an average of -0.19 being followed by the values -0.13 and -0.12. The mean of -0.13
stands for the price, which is perceived to be too high, while -0.12 represents iOS.
The differences in the mean values between the two generations can be explained by
various arguments listed in the following paragraphs.
With the help of the product details, shown in 2.4.2 iPhone 6S, 7 & 8 it can be seen
that there are a lot of improvements between iPhone 6S and 7. Starting with the
screen and graphical attributes, two changes can be detected. Firstly, the full sRGB
standard display was replaced into a wide colour display, and secondly, the max
brightness was extended. (Apple, 2018) This development can also be detected in the
following tables.

41

Table 2 Descriptive statistics iPhone 6S (SPSS Output)

Table 3 Descriptive statistics iPhone 7 (SPSS Output)
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The mean value also reflects the improvement regarding the screen, it changed from
-0.04 to 0.00. This pattern can be observed with another example. The camera, its
flash and the video recording experience were enhanced, and this significant change
can also be discovered in the average values. In both of the cases the values are
positive, but from older generation to the newer one, the mean rises from 0.09 to
0.13. Furthermore, there is one more aspect, in which iPhone 7 outperforms 6S.
(Apple, 2018) As stated in the product description of iPhone 7, its battery life “lasts up
to 2 hours longer than iPhone 6S.” The reviews also expressed this development. The
average value of iPhone 7’s battery went up to neutral, being negative for iPhone 6S
with -0.37. (Apple, 2018)
However, there is one thing, customers do not seem to be happy about: the
disappearance of the headphone plug-in. iPhone 7 was the first type, which allows
users only to use EarPods, that connect to the phone via Bluetooth, or alternatively
buy a small transformation cable which enables a connection of a headphone jack to
the phone through the charging port. (Apple, 2018) A remarkable decrease in the
average can be noticed. It dropped from -0.01 to -0.19.
Overall, the improvements made to the newer iPhone version, namely the 7, are also
reflected in the customer reviews. In the case of iPhone 6S 10 features out of 17 are
perceived negatively, which does not imply predominant customer satisfaction.
However, the iPhone 7’s feedback in general got better. Out of all attributes, only 7
are negative, 3 neutral, and the rest are all positive.
The next subchapter will support and explain the findings so far discovered.

3.2.3 Inferential statistics
In this part of the paper, different methods are applied in order to come to a
conclusion and answer the research question.
Continuing the analysis of the highlighted features in the descriptive statistics part, a
Mann-Whitney U test was performed to find significant differences among the two
iPhone versions being compared. The test was chosen, because it compares two
independent groups. The fact, that the data is ordinal scaled with less than 10 values,
is another reason for choosing the non-parametric test. Additionally, the test is two43

tailed, and the α-level is set at 5%. This implies, that a result is significant, if the pvalue is < than 0.05. After running the Mann-Whitney U test, two tables include the
results. The first one, the ranks table (Table 4), allows only to analyse the mean ranks
and the sum of ranks, where one can only look for considerable differences between
two values. However, this will just give an impression. Tables 5-7 with the test
statistics deliver the numbers, from which conclusions can be drawn.
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Table 4 Mann-Whitney U test, part 1 (SPSS Output)
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Table 5 Mann-Whitney U test, part 2 (SPSS Output)

Table 6 Mann-Whitney U test, part 3 (SPSS Output)

Table 7 Mann-Whitney U test, part 4 (SPSS Output)

Starting with Table 5, a significant difference can be detected between the battery of
iPhone 6S and 7. Referring back to Table 4, with the help of mean ranks it can be
interpreted whether the 6S or 7’s battery had better reviews. By applying the rule: the
higher the mean rank, the better the evaluation of the feature is, it is clear, that iPhone
7 outweighs the older version. This pattern was realised already in the subchapter
3.2.2 Descriptive statistics. Back then, it was only a proposal, which is verified now
with the applied test.
Continuing the evaluation with Table 6, another significant difference can be
identified. As the technical change about the disappearance of headphone jack was
discussed above, it is obvious that customers feel uncomfortable about the new
solution. This difference in the satisfaction level is demonstrated not only by a p-value
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of < 0.001, but also the mean rank of the new generation is lower than for iPhone 6S,
reflecting the dissatisfaction of iPhone 7 owners.
To highlight a last example, the price having a p-value of 0.053 is close to be
significant. Again, looking at Table 4, the lower mean rank of iPhone 7 implies that the
older version is more reasonably priced. This can be assumed to be true only by
comparing the price of the two versions. This difference in the price might be the
reason for the significant results, and it can be concluded that the raise in the price
does not hold up to the expectations regarding improvements and additional
features. According to Apple’s official website (2018) the iPhone 6S in each colourway
costs € 519,00 with an internal capacity of 32 GB and the 128 GB version is available
from € 629,00. In contrast, iPhone 7 starts at a rate of € 629,00 with 32 GB space and
the version with 128 GB storage costs € 739,00. (Apple, 2018) It seems, that the 21.19
% and the 17.49% increase in the price does not equal the value of developments
made to iPhone 7 in the customers’ opinion. The example of review number 139
shares the thoughts just described above:
“I have to say, this is a good phone but it's basically a 6s without a phone jack. Same
display as the 6s. The camera is better, so that's good news for camera peeps. Overall,
the phone is getting the job done, but for the price, I'd say, if you already have a 6s,
you can skip the 7 and save almost a $1000.” (Review no. 139)
Finally, linear regression was applied to fulfil the unanswered questions in the study.
So far it was not revealed, how accurate the automatic tool was analysing the reviews
by their sentiment. The dependent variable in the model was the overall star rating,
and the independent variable was the numeric polarity created with the help of
RapidMiner. After running the simple linear regression, three tables assist for
answering whether the overall star rating can be predicted by the automatic
sentiment analysis tool.
Table 8 concludes the model summary. The adjusted R square value gives an
impression, how stable the model is. However, there is no standard value to
determine whether the model is good or bad, it depends on various factors, such as
how many predictors are included or in which area is the research conducted. In this
case, the value of 0.209 or transformed, 20.9 % does not imply to be good. This result
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could be explained by the fact, that only a snapshot of the overall review assessment
is evaluated by the tool. Furthermore, the efficiency of the tool regarding the aspectbased sentiment detection might also have an influence on the stability of the model.

Table 8 Linear regression for sentiment, part 1 (SPSS Output)

The ANOVA table, reports the result on the global significance. The p-value of < 0.001
in Table 9 verifies the first expected answer. The automatic sentiment analysis
therefore is useful to predict the overall star rating of a review.

Table 9 Linear regression for sentiment, part 2 (SPSS Output)

The coefficients table usually lists all the independent variables and evaluates which
ones are relevant predictors and which ones are not. Since this regression was only a
simple one, there is only one predictor in the table, namely the numeric polarity. It is
clear that the variable with a p-value of < 0.001 is a significant predictor, but what kind
of influence does it have on the dependent variable? With the help of Table 10, it can
be suggested, that if the polarity increases by 1 unit, the overall rating increases by
0.741 stars.
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Table 10 Linear regression for sentiment, part 3 (SPSS Output)

To confirm the findings above, a random examination check was done to see if the
automatic tool is really that precise as the linear regression declares. This can be done
manually by reading the reviews one by one. Some examples support the statement
above. Their polarity by the software corresponds with the opinion shared in the
reviews.
As final steps of the research, two multiple linear regressions were applied to reveal
which features are the most important for the users of iPhone 6S and 7. Before
running any of the regressions, attention has to be given to multicollinearity. Given
the list, there are no features which measure the same aspects of a phone, as well as
there is no high correlation expected between them. Additionally, before running the
tests, the correlation between the features were calculated. Since the variables are
ordinal scaled, a Spearman correlation was applied. For all the results see Appendix 4.
Some pairs seemed to be significant on a 5% level. Out of 256 pairs, only 32 had pvalue under 0.05. When looking at the correlation of these significant pairs, the
highest correlation coefficient was 0.338 between the internal capacity and the
processor. This implies rather weak correlations. Since none of the pairs showed a
strong correlation, with a coefficient higher than 0.7, all features were put into the
model. This correlation was applied overall to the whole dataset. Before running the
regression, the data was split based on the version. As a last check, the correlation
was also evaluated on the group level and no remarkable difference was discovered
in comparison to the overall regression.
Starting with iPhone 6S, the dependent variable is the overall star rating, and after
careful consideration, all 17 features are tested as predictors in the model. The linear
regression was performed whereby all variables entered the model at the same time.
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As already described above, the combination of three tables will lead to the final
results.
Even though there were a lot of features put into the regression, Table 11, the model
summary shows a moderate percentage value of 41.6 %.

Table 11 Linear regression iPhone 6S, part 1 (SPSS Output)

Table 12 gives an insight into the global significance of the whole model. The p-value
of < 0.001 is significant on the 5% α-level, therefore it makes sense to look at the third
table, where each feature can be evaluated whether they are useful predictors or not.

Table 12 Linear regression iPhone 6S, part 2 (SPSS Output)
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Table 13 Linear regression iPhone 6S (SPSS Output)

In Table 13 above, the most important information considering the aim of the
research, is the last column, including the significance value of each attribute of
iPhone 6S as a relevant independent variable. Four of the 17 features turned out to
be significant, therefore the overall star rating can be predicted by the following
aspects: general features and settings, the battery, audio features including the
quality of the speakers and the microphone, just as the weight. If the α-level is allowed
to be expanded to 10%, as a fifth predictor, the brand can be included. Continuing the
analysis of Table 13, unstandardized coefficients B defines the degree of change by
the independent variables on the dependent one. In Table 13 above, the coefficients’
strength that applies in the case of all variables are included in the model. To see the
influence only by the significant predictors, the regression has to be run once more
only with the 5 significant independent variables. (See Appendix 3) The model can be
defined as follows:
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Overall star rating of iPhone 6S = 3.009 + 0.452 × Settings/General options + 0.122 ×
Brand + 0.258 × Battery/Charging + 0.228 × Microphone/Speakers + 0.197 × Weight
This means, if the polarity of these features increases by one unit, for instance from
negative to neutral, the overall star rating also increases by the values added to the
formula. For example, if the polarity of the settings increases from neutral to positive,
so will the overall star rating have a raise by 0.452 stars.
Finally, these features can be compared by their importance. The values of
standardized coefficients beta determine this ranking between the features. The top
feature with the highest beta of 0.323 is the general features variable followed by the
battery (0.221), the audio attributes (0.217), the weight (0.176), and the brand
(0.150). The final list about the most important features of iPhone 6S will be discussed
later on in 4.1 Summary of the results.
Continuing the evaluation of iPhone 7, the same type of multiple linear regression was
run. Again, the dependent variable stayed the same, and so did the list of predictors
with the 17 features. Comparing the adjusted R square value in Table 14 with Table
11, the model for iPhone 7 seems to be more stable, also with its rather moderate
49.5 %.

Table 14 Linear regression iPhone 7, part 1 (SPSS Output)

As already mentioned, the further evaluation requires a global significance value
under 0.05. Therefore, the ANOVA table has to be examined before carrying on to
Table 16. The condition for continuing is with a p-value of < 0.001 fulfilled.
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Table 15 Linear regression iPhone 7, part 2 (SPSS Output)

With the help of the coefficients table, first, the useful predictors of iPhone 7 will be
revealed. This time, there were only three significant independent variables at the 5%
α-level. The overall star rating can be predicted by the general features, the brand and
the audio characteristics. When extending the α-level again to 10 %, additionally the
camera with its photo and video quality, the robustness including the waterproofness
aspect, and the design are also added in the model as useful predictors.
Similarly, to iPhone 6S after running the regression again with the predictors, the
model can be summarized in the following formula:
Overall star rating of iPhone 7 = 2.882 + 0.382 × Settings/General options + 0.203 ×
Brand + 0.198 × Camera + 0.278 × Microphone/Speakers + 0.169 × Robustness + 0.173
× Design
The same approach applies here as well. When the polarity rises by 1 unit in the case
of the listed features, the overall star rating will increase by the values given in the
unstandardized coefficients B column. For instance, if the robustness changes from
negative to neutral, the star rating will increase by 0.169 stars.
Last but not least, the ranking will be set up based on the strength of the influence by
the predictors. With the help of the standardized coefficients Beta values, it can be
seen that settings and general options turned out to be the most important also in the
case of iPhone 7. The second and third place are taken by the audio quality and brand
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with Betas of 0.322 and 0.186 respectively. These are followed by the camera (0.148),
the robustness (0.140), and the design with a Beta value of 0.130.

Table 16 Linear regression iPhone 7, part 3 (SPSS Output)

Finally, after completing the empirical part of the study, the similarities and
differences between the various tests and iPhone versions will be discussed in the
conclusion chapter.
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4 Conclusion
The last chapter of the research sums up the results of the descriptive and inferential
statistics subchapters, and based on those outcomes the research question will be
answered and a ranking of the top features of each version will be set up. Subchapter
4.2 Limitations introduces the difficulties occurring during the research and in order
to improve the accuracy of further studies, it suggests possible solutions for these
upcoming problems. The last part of the paper describes what future smartphones
could look like, what new features should be expected and how will these change the
everyday life of people. Finally, a possible extension of this research will be proposed.

4.1 Summary of the results
This part summarizes all the tests used throughout the research and reveals the
answer for the research question: ‘Apple’s iPhones in the customers’ eyes: Which
features are the most important?’.
For the final ranking of features for each version, the results of both, the descriptive
and the inferential statistics were considered, as well as negative and positive
sentiments.
After considering the various tests and descriptives mentioned above, the most
important attribute of iPhone 6S, is the general features and options. This covers all
the reviews mentioning the user interface of iPhones, the ease of use, the options for
personalizing the device and so on. The ‘general features’ is the most outstanding of
the 17 features. It had the highest mean value and it turned out to be a useful
predictor for the overall star rating of iPhone 6S. Regarding the strength of its
predicting power, it is also the most dominant one. Even though the battery is
perceived negatively by the users, it has a significant influence on the overall rating of
iPhone 6S. This feature is considered as the second most important feature based on
its mean value which is the highest negative average value in the dataset. Another
reason, why the battery has to be highlighted, is its strong predicting power in the
regression model of iPhone 6S. The third place is taken by the audio quality, which
takes both the microphone’s and speakers’ performance into consideration. It is one
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of the outliers on the mean value distribution bar chart, as well as it is one of the
useful predictors for the earlier iPhone version.
In contrast to the 6S, iPhone 7’s preference of features changed more or less. Again,
the general features and options overtook all the other aspects. It seems to play a very
important role in the users’ eyes, how easily they can handle their phone, how fast
they can find solution for everyday incidents or how they can have their own settings.
The general features have not only the highest average value, but also they are the
strongest predictors of the overall star rating of iPhone 7. The second place is taken
by the camera, and its photo and video quality. It was mentioned positively among
users, also it is a good indicator to predict the stars iPhone 7 earns by customer
reviews. This attribute is followed by a controversial aspect; the headphone jack port.
As it was already discussed in the study, Apple made an innovation, and the
headphone plug-ins disappeared in all the new iPhone versions. (Apple, 2018) The
change was received with a negative mindset from the customers’ side. This feature
had a fairly negative mean value. Even though, it is not a useful predictor in the
regression model, the lack of the plug-in is still one of the most important aspects of
iPhone 7.
Overall, a further feature has to be mentioned, which turned out to be important for
both of the generations, it is the design. A lot of reviews expressed positive opinion
about it. Throughout the years, for the first sight, the appearance of iPhones did not
change incrementally. The shape, the colours and the size only had a minimal
adjustment, but iPhones could always be recognized from far away. Their design is
their signature characteristic. So, this is definitely something that customers associate
with Apple, and for a strong brand awareness it needs to stay the same.
To conclude, for both versions it can be easily interpreted why particular aspects
turned out to be important. Features like the ease of use, the options for personalizing
iPhones, the battery life, and the design can be led back to the customer
demographics described in subchapter 2.4.3. Customer analysis and segmentation of
Apple. People between the ages of 18 and 45 also pay attention to the general, simple
but useful features, which make their busy life easier. Most of them are on their way
all day, are sitting at university, or are going from one meeting to another. Therefore,
they need a long battery life. Finally, the social status of Apple device owners requires
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a well-designed telephone with an excellent camera. They need to stay up-to-date to
the new trends by owning the newest and best looking iPhones, as well as they want
to capture important moments of their life in order to share it with others.

4.2 Limitations
There are some limitations to the study which may affect the accuracy of the results.
The main reason for this is, that older generations of iPhones, such as 6S and 7, were
analysed and evaluated. Most of these phones are not available on Amazon in a new
condition anymore, but mostly used and/or certified, refurbished. Even though there
is an option to filter the condition of the phones, reviews about refurbished phones
appear within the comments on new phones in the search results. This fact had an
influence on two aspects. Firstly, the process of data collection was more time
consuming than expected, because each review had to be sorted out after careful
consideration. The other reason of limitation is due also to the filtering problem.
There are reviews where it was not mentioned and it was impossible to evaluate the
state of the phone being new or refurbished. The condition of the phone is important
especially in case of the touch screen and the battery life. There may be reviews in the
dataset, which mention bad battery life, and in fact, the comment is written about a
used phone and not about a new one. Therefore, the outcome of such features may
be inaccurate.
Another limitation to the study could be that often the review lacks information on
the type of the purchased phone. In most of the cases, the colour and the capacity is
entered into the system, before the review appears, but there are numerous cases
where there is no information about these features in the review. This might cause
false interpretation of the popularity of the available colours or capacity.
When it comes to colours, another fact has to be mentioned. In the case of iPhone 7,
the portfolio of available colours differs from the offers on Amazon. The red iPhone,
which is a special edition, is not available for purchase at Apple, but in used form it
can still be found on Amazon. Again, this could not be filtered out, and it led to a longer
sorting process. This discrepancy was also experienced when looking at the internal
capacity. On Apple’s website only two possibilities are mentioned, 32 GB or 128 GB.
On Amazon however, one can choose between 32 GB, 64 GB, 128 GB or 256 GB. This
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feature was not expected to turn out as one of the most important features, therefore
the reviews about iPhone with an internal capacity of 64 GB or 256 GB were not
excluded in the study. Also, it is unlikely to be mentioned in comments for another
reason, as each user chooses the colour and the size of the internal memory of the
phone before buying it, so in most of the cases people may estimate the capacity they
need and being aware of that, they make the purchase decision.
Furthermore, for iPhone 7 there is a limited version available on the market. However,
despite of including more types of internal capacity, reviews about red iPhone 7 were
not considered in the study, because they came up only a few times and creating a
separate group for it, as it was done for the other colourways, was impossible.
Finally, the study could be improved if some of the rare single features would be
grouped, and as a feature category, they might turn out to be significant predictors of
the overall star rating. For example, physical characteristics, such as the size, the
colour, the shape and the weight were mentioned in total only 22 times within 200
reviews. Separately, each feature is under a 10% percent frequency. None of these
single attributes were identified as important for the customers. This problem could
be solved by rating these aspects within a group.
Most of the limitations mentioned in the study affected the accuracy of the results
only a little, and rather made the data collection process more difficult. The problems
and their solutions would be considered in a further research and would improve its
quality.

4.3 Proposal of further research & Outlook
Beside the improvements mentioned in the limitations part, the study could be
extended to a wider perspective. In an annual period, a new generation of iPhone can
be added to the research. The latest version, the iPhone 8, is already on the market,
so with a sufficient amount of reviews by now, it is possible to continue the analysis
of the most important features. By doing so, it is easy to follow how iPhones are
evolving, and how are these changes perceived by the users. It also gives an insight
how customer preferences are changing in today’s world, which features play a more
or less important role by elapsing time.
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Coming fall, new Apple devices will be introduced. Though, the question is whether it
will be called iPhone 8S, iPhone 9 or will the new iPhone get another name? A further
point that can be only speculated, how the sequel will look like? Will the iPhone 8 be
developed, or the new basis for Apple’s phones will be the iPhone X or possibly the
two will be combined?
Even more and more questions come up when thinking about new features and
developments of existing smart phones. Mobile Business Insights (2018) reported
from the Mobile World Congress 2018 about some new tools that can be expected to
be used soon. So far, only with the iPhone X it is possible to unlock the screen with
facial recognition. In the future, this technology should be applied more often, since
it is difficult to hack the software operating the face recognition. In the long-term,
smartphones will identify their owners by their behaviour, such as typing, the way of
holding and touching the phone and the users’ voice. (Holland, 2018)
Furthermore, manufacturers are also working on a solution for more robust phones.
(Holland, 2018) One way would be to break phones’ screen not so simply by
implementing a so-called “graphene glass”. (Holland, 2018) Another approach to
develop smartphones would be producing elastic screens, which can also be folded
and carried way more easily. The battery life of mobile devices plays a crucial role in
the everyday life of people. Wireless chargers already allow users to charge phones
faster and wireless, but the charging port is still built in in smartphones. This is a highly
possible change in the future, and there will be devices that can be charged only
wirelessly. (Holland, 2018)
Another popular topic nowadays is the augmented and virtual reality. Its existence
changed already a lot in the world, but it is still not applicable for all smartphones.
When will users enjoy AR benefits is still a question mark, but projectors and
holograms are already in a development process. Last but not least, most of the
buttons will disappear and phones will consist only of a front screen. With the help of
artificial intelligence, that recognizes patterns of use, smartphones will be remoted in
a personalized way. (Holland, 2018)
Another area, where smartphone developers are concerned, is the approaching
arrival of the eSIM and 5G. The embedded SIM is expected to spread in the coming
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years. It is a programmable chip, that is already included in mobile devices. It has
numerous advantages for the users: it is smaller than a nanoSIM and it is already built
in, therefore devices will become thinner and more water resistant. Not only phones
can be equipped with an eSIM and therefore connected to mobile carriers, but also
wearables, such as smart watches. When it comes to mobile carriers, it will be a lot
easier to change contracts, the long waiting hours, the nerve-racking SIM card
changing will be a thing of the past. (Williams, 2018) When it comes to 5G, one fact
has to be mentioned: it will provide an incomparable internet speed on smartphones.
(Ranger, 2018)
To conclude, smartphone manufacturers have to pay attention to emerging trends of
the future in the designing process of their devices, and also to novelties, such as the
eSIM or 5G, they have to adapt to if they want to stay among the market leaders.
How smartphones will really look like and which improvements will users benefit in
the future, can only time tell.
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Appendices
Appendix 1 – List of features
The 17 features + a bit of explanation what was said in the review so that it was
allocated to the feature


Settings / General options



Brand



Camera (photo / video quality)



Battery / Charging



Touch ID



Microphone / Speakers



Screen / Graphics



iOS



Headphone jack



Bluetooth



Price



Size



Robustness (waterproofness, crashes, weather conditions)



Capacity / RAM



Processor (heating up)



Design (colour, shape)



Weight

66

Appendix 2 – SPSS Output (Descriptive Statistics)
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Appendix 3 – SPSS Output (Inferential Statistics)
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Appendix 4 – Correlation Tables
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