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Abstract

Software for the mobile phone has become very popular in the last few years. The introduction of the “Apple App store” for the iPhone has created the first large mobile software market. This research investigates if the popularity of an application in this market can be predicted by its genre, price and time of launch of the application. This is done by trying to fit linear and non-linear models to a random sample of sold apps in the App Stores of researched countries in December 2009. Furthermore a cross-country analysis investigates the per country segmentation by Apple. Conclusions are drawn on popularity not being perfectly predictable, the influence of time on popularity and the lack of proof on cross-country differences. The suggestion is made to segment the market in Games and other genres and in free applications and paid applications. 
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Introduction
In the last 30 years daily life has changed immensely by the introduction of digital devices. Starting in the 80’s with the personal computer, these devices slowly penetrated all tasks in life. At the moment it is unimaginable that we couldlive in a world where information technology is absent. Everything from communication to storage and trade to learning is digitalized. From the 1980’s onwards cellular telephones have made their way into the pocket of almost everyone in the western world, and are expected to do so soon in the developing countries. (Kalba, 2008) 

Information technology has since its development existed of three components namely: the user, the hardware and the software. The user is quite clear, it’s the person who operates the machine to give it orders and is the one who receives the output of the machine, being it a PC, a Cell phone, a PDA or even an electronic calculator.  After defining the user the soft- and hardware are left. These two factors are considered complements (Stremersch & Binken, 2009, p. 88). There is a lot of discussion on defining hardware and software, but the main difference is that hardware is the physical machine and it’s physical components while software is all that is not visible, mostly stored information. This difference is quite important to notice. While mankind cannot operate without males and females, so information technology cannot function without hardware and software. 

Mobile Phones

Mobile telephones have rapidly developed from large clumsy devices barely capable to make a phone call and only available for the wealthy part of the world to a general device which can do much more than making a telephone call. This rapid development has eliminated the last borders of communication between people all over the world.  (International Telecommunication Union, 2010)
The expansion of the use of mobile phones to areas other than direct communications with functions like: Photography, Calendar, Adressbook, Internet browser etc. has been made possible by devices that where capable of bringing this technology in a small package. These phones are called Smartphones.  (Oppenheim, 2009)
As mentioned before, in information technology, no device can exist without the proper programming on the device called software. Early mobile phones were supplied with software of the manufacturer. The goal of this software was to provide a Graphic User Interface (GUI) to control the device. With the introduction of Smartphones, the processing-power
increased and the possibility for software that did not have anything to do with communication directly had the possibility to enter on the mobile platform.  

Even though a lot of companies have tried to capture the full potential of these devicessince the early 2000’s, it is generally believed that Apple with their iPhone product was the first who captured this software for mobile devices in a package interesting for the mass-market. (Chen, 2010)
Apple iPhone OS

At the moment of writing this thesis, the Apple iPhone is one of the most popular Smartphones in the countries in which it is sold. (Gartner Inc., 2009) Those countries are spread all over the world, from Canada to South Africa and from Japan to France. In these countries consumers can all choose from exactly the same assortment of iPhones. One of the key features of the iPhone is the fact that you can buy new applications (software) on the device itself. (Apple Inc., 2010) The 24/7 instant access to the software store of Apple [App Store] makes the store one of the most easy to access worldwide stores. Even though App stores differ per country their assortment and setup is almost the same

Research Question

Acknowledging that cell phones have become Smartphones with loads of possibilities, that the iPhone is a market leader that offers a unique marketplace for its software and seeing that people are, however all the same and all different, can be described by socio-economic variables like culture, brings me to an interesting question. If this product is the same all over the world and accessibility of the software is that easy. Then what is the difference between all these people in their use of all these possibilities on a mobile device? What software programs are popular in a country and is this popularity related to that country’s characteristics? 

This thesis will investigate and explore if there is a relation between the popularity of certain applications for the iPhone platform
 and the characteristics of the country they are popular in. Posing the question:
What are the differences in the use of iPhone applications between countries and can they be related to socio-economic characteristics?

To answer this question it’s important to first look at previous research in the field of software popularity. Beside that, I will describe the object of research, the iPhone software and its characteristics. Furthermore country characteristics will be further defined and the measurement of the culture will be discussed. After that the methodology will be discussed in combination with expected outcomes based on the discussed theory. This thesis will finish with a statistical analysis of App Store popularity data, a discussion based on this analysis and suggestions for further research. Finally, it will conclude with an attempt to answer the research question.
This research contributes to current academic and business literature in multiple ways. First, it is one of the first general researches done on the relationship between ways of using mobile software and country characteristics. Second, it tests if mobile software developers should consider the influences mentioned before. Third, it looks at the temporal influence on mobile software popularity. Time of introduction literature is frequent in other markets but has been lacking in the mobile software market. Results in this area could help companies in choosing their launch moment or tactics on a new mobile platform. Finally it brings two popular marketing topics, cross country analysis and software analysis, together in a comprehensive exploratory studyand shows why this field is interesting.

Literature review: Analyzing markets.

Analyzing software markets has been done since the beginning of the 80’s(Voss, 1985)(Zmud, 1982). The dependence on hardware development to sell software made the software platform almost inseparable from the software market. A lot of previous research is thus closely related to the platform the research was done on. In the early 80’s the topic of research was software for the Apple II computer and later on for the DOS and Windows environment. With the development of other computational devices came also the development of other platforms(Brancheu & Wheterbe, 1990)(Brynjolfsson & Kemerer, 1996). In the past each platform had its own software market but shared almost always the way of distributing software, namely hard copy selling. This meant that software was put on an information carrier (floppy disk, cd-rom, tape) and was sold as a good in a brick and mortar store. With the arrival of interconnectivity between devices, and the World Wide Web, this sales model lost its monopoly. However, since this development not a lot of scientific research has been done in this field specifically, while business researchers are already researching this field extensively(AdMob, 2009)(MobClix, 2009)(Distimo, 2010).
In the upcoming chapter I will first look at research done on software markets and especially on the software for mobile phones. Secondly, I will look at reasons given in the literature to predict success in the technology market. Finally the literature on cross-country analysis is discussed, with a focus on cross-country differences and models used to describe them.

Software markets
Research on the market of software is spanning over 30 years (Warren, 1977). But with the continuous change of hardware, software has changed as well. From small programs that could only do some basic calculation, to complex programs written for a variety of functions, all functioning on a variety of hardware. 

This thesis specifically looks at the current mobile software market. And even though the breakthrough of applications on the mobile phone and the attention given to it by news media, general research on the software for mobile telephones with software-capabilities, the so called: “Smartphones”, is scarce.

When evaluating markets it is important to judge some of its characteristics. Not all applications sold are designed to be the most popular in the market. Some serve niche markets and only become popular in a small area of the market. However in this research the total popularity is used. While research into those niche markets is very interesting, it’s the general popular applications that are advertised as moneymakers and mainly make up the market(MobClix, 2009). Therefore the following discussion of literature is focused on general characteristics instead of individual characteristics, because in this research I want to focus on the main subject: popularity of application. 

The success of software

In popular marketing literature the popularity of a product has been a very popular subject of analysis. Terms like social contagion and buzz are frequently used. These analyses are mostly done afterwards; predictions are almost never madeand definitely not in a quantitative matter. In current marketing literature I find three general theories that can help explain the success or failure of technical innovations: Diffusion, Superstardom and Indirect Network effects. I will try to link those to mobile software.  

Diffusion

First, in new product development, diffusion is an important field of research. Diffusion is the research done on how ideas, products and technology spread throughout a population. It is related to the diffusion research done in the medical society and shares some terms with it (e.g. Contagious). 

Research on this topic has been widespread and prominently published. Popularized by Rogers in 1962, research on the spread of especially new techniques has been done ever since. In my research it is not the theory of the adoption and the lifecycles part of this theory that is important, but the fact that diffusion theory suspects a time period necessary for popularizing new technology and products. This may also be the case with applications launched, so there it is possible to expect a positive relation between time and popularity(Rogers, 1962).
The theory of diffusion has been tested over time and one of the main critiques on this model is the gap occurring in the adoption of a product. Moore indicated that there is a gap in the beginning of adoption(Moore, 1991). Translating this to the software adoption in a mobile market, we could expect to see that a program introduced early is more popular, while a lot stay unpopular, this,combined with the effect of Superstardom which is explained in the following paragraph, could lead to a negative time effect. 

Superstardom

Second, in the research of popularity of software, superstardom is mentioned often. Research has been done on the existence of superstar-software and its relationship with hardware. Superstars are products, persons or services that have unique and superior attributes or skills that command a disproportionately large payoff (Stremersch & Binken, 2009)(Rosen, 1981). Just like one sees superstars in the music and movie business, the regular software industry knows superstars. Examples of this are: Microsoft Windows in operating software, Microsoft Word in word processors and Adobe Photoshop in photo editing. The mobile software market can also contain superstars. Previous research has identified superstars by their sales figures (Stremersch & Binken, 2009). In this research a lack of explanation by general variables can be an indication for superstardom. As mentioned earlier, due to the size of dataset used in the research and the absence of pure sales figuresthe effect of these superstars will be weakened by the average. 

(Indirect) Network effects

Third, (indirect) network effects of an application can contribute to an apps’ popularity. 

The direct network effect is the value one derives from the use by others of the service or product. These effects are clearly present in some genres like social network applications. Indirect network effects are the benefits that something has from being in a network while not being directly intended.(Stremersch, Tellis, Franses, & Binken, 2007) On mobile platforms this effect can be seen in two ways. First of all, in this day and age, product users are more connected with their social network than ever via IT solutions. This increases the communication and word of mouth on popular products. This can be an influence on the temporal effect. Second, some applications gain momentum when used frequently by showing up in the lists with most downloaded applications or on review sites that review popular applications. When I translate this into the mobile software markets, one could maybe see that there is an advantage for earlier introductions in the market because of the increase in visibility. Furthermore genres like social network applications or genres where the addition of users increases benefit for the current users, should be more popular than standalone-applications.


Successfulness on a mobile platform

Previous research on mobile applications has given reason to believe that the success of an application is partially dependent on the segment they are placed in(Clarke, 2001, p. 143). The way that successfulness of an application is measured can differ with the goal of the research. Companies for whom selling applications is the main income driver will have interest in the most profit, those who are selling ads as their main income driver as well as those who use it for brand awareness or direct advertising will want a high as possible number of downloads. It is the lattergroup of companies that will have the most benefit from this research, since the total popularity is measured.
The general success of the applications in this case cannot be any clearer. With more than 3 billion sold applications and more than 130.000 apps in store at the moment [July 2010] the success of the platform is clear (Apple Inc., 2010). This success can be looked at considering the position of all of the participants in the market.

Marketplace owner (in this case Apple inc.): The owner has their own value proposition to make a profit from creating a market place that cuts into two sides. First of all, most of the marketplace owners also sell the operating system and sometimes even the phones, as is the case with Apple. Therefore, one of the reasons to develop a marketplace is to support their OS and to create network externalities(David, 1985). Research in the upcoming microcomputer industry in the 80’s indicated that there was a significant relation between the user base and sales(Brynjolfsson & Kemerer, 1996, p. 1641). Furthermore, as also is the case with Apple, most of the time the marketplace owner gets a fee on every application sold; in the Appstore’s case that fee is 30% of the sales price(Miller, 2008). So the three major factors measuring the success for this player are: amount and quality of the app’s as well as the turnover non-free applications are making. 

Application developer/publisher: As previously said the measurement of success differs with the goal. In the developers point of view success can only be measured by knowing its goals. However, I believe no one will dislike making a popular application. 

Consumers: For consumers the market is successful when it can match their demands at a price they are willing to pay. A large amount of applications, a good quality control and a fair price (or absence of a monetary expense) obviously contribute to this. 

These indicators are also found when looking at what the commercially available business reports measure. Their information supply has a focus on: total downloads, free vs. paid and manufacturer of a device(AdMob, 2009).

Value propositions in the mobile market.

In fact an iPhone application is a value-adding piece of software that is exchanged between a supplier and a consumer. A value proposition is: “the relationship between supplier offerings and consumer purchases by identifying how the supplier fulfils the customer’s needs across different consumer roles”(Porter, 1998). The establishment of this value proposition by a provider of software is seen as rudimentary to any consumer-oriented strategy creation.(Clarke, 2001, p. 136)
When looking at iPhone apps and the difference in usage between countries and the influence of culture on this part, it is important to know what can make a consumer buy/obtain such an application. Adding software to the mobile device actually adds extra functionalities. These functionalities in the mobile environment are categorized by Dr. Irvine Clarke in his article “Emerging value propositions” in 2001. 

To summarize his findings on the mobile value proposition, their attributes can be categorized in four attributes: Ubiquity, Convenience, Localization and Personalization. Ubiquity, being the fact that mobile devices can be always and everywhere contacted. Convenience in offering the utility to the consumer with almost no effort, localization as in keeping in mind the persons location and personalization in focusing on the specific user(Clarke, 2001).
It is to be expected that applications sold for the iPhone will perform better when keeping in mind these four attributes to the proposition. While it’s not possible to check all applications and judge their use of these attributes, some categories are more likely to use more of these attributes in their value propositions. Research on an individual level is unfortunately not possible.
The killer app phenomena. 

While researching software, the term ‘killer app’ appears in a lot of sources. The term is widely used to define software or in a broader sense, the application that popularized the hardware. Outside the mobile environment this is also called “Superstar Software”(Stremersch & Binken, 2009)as was mentioned before. They may be far more popular than other apps, the phenomenon is not influencing the research directly, I am looking for general predictors, and theory says that a superstar cannot be predicted.Due to the small number of applications this concerns it will also not have any significant influence on the further analysis. 

Cross-country analysis

Even though many markets have been globalized in the last centuryand news articles as well as scientific articles speak of a globalized world(Levitt, 1983), globalization hasn’t led to a homogenous global market(Paliwoda & Slater, 2009)(Bijmolt, Paas, & Vermunt, 2004). A lot of recent research in the field of marketing has looked at the differences between countries. One of the most popular terms in the marketing science that has risen to fame the past decade is ‘glocalization’: adapting global products and services to local needs(Hampton & Wellman, 1999). Even though the access to the Apple App store isn’t geographical bounded, Apple has chosen to differentiate into different markets, segmented per country. 

One of the ways to measure the differences per country is to look at its culture.

Current belief is that mankind originated from evolution the of monkeys on the African continent. After travelling thousands of years to every edge of our planetmankind has started to differentiate from each other. While some of these differences are easy to recognize, like racial differences or languages, some are not so clear. 

Even though we populate our planet at the moment with over 6 billion people we are all different.  Not only different in the way we look, but also especially in the way we interact with each other. 
Every person carries within him- or herself patterns of thinking, feeling, and potential acting that were learned throughout their lifetime.  (Hofstede & Hofstede, 2005, p. 2)
These differences explained by Hofstede are the mental programming of the human being. He differs this programming in 3 layers: Human nature, Culture and Personality.  Human Nature as in all that humans have in common, culture as in all the things some groups have in common, personality as in things in which all people differ. The first and last are not very interesting in marketing a mass-product since human nature has to be captured by your product and personality is too individual to capture in a product. It is the culture of people where the interest lays.  (Hofstede & Hofstede, 2005)
There are several scales used to assess a country’s culture [Eg. Schwartz, Hofstede etc.](Taras, Rowney, & Steel, 2009). In this thesis the cultural value model of Hofstede is used(Hofstede & Hofstede, 2005). This is because of two reasons: First, in previous research, the variables of the Hofstede model have shown their value, becoming a resource in marketing science. Second, the number of variables, four, gives enormous practical advantages when trying to model in a linear regression.

The cultural framework currently exists of five dimensions from which I will use four due to data availability. The framework measures: Power distance, Individualism, Masculinity and Uncertainty avoidance. These dimensions will be explained shortly to help identify trends in this research. For a more thorough review of the dimensions see Hofstede (2005).

Power Distance

Power Distance (PDI) is defined by Hofstede as follows: “The extent to which the less powerful members of institutions and organizations within a country expect and accept that power is distributed unequally. Institutions are the basic elements of society, such as the family, the school, and the community; organizations are the places where people work.” (Hofstede & Hofstede, 2005, p. 46). Relating this to this research, one could say that accepting authority, for instance, could give more room for superstardom.
Individualism

Individualism (IDV) is defined by Hofstede as: “Individualism pertains to societies in which the ties between individuals are loose: everyone is expected to look after him or herself and his or her immediate family. Collectivism as its opposite pertains to societies in which people from birth onward are integrated into strong, cohesive in-groups, which throughout people’s lifetimes continue to protect them in exchange for unquestioning loyalty. “(Hofstede & Hofstede, 2005, p. 76)
Relating this to possible expectations in this research, it could be possible that more individualistic countries see less popularity of network dependent apps. 

Masculinity

Masculinity (MAS) is the opposite of femininity. Hofstede defines both: 

“A society is called masculine when emotional gender roles are clearly distinct: men are supposed to be assertive, tough, and focus on material success, whereas women are supposed to be more modest, tender, and concerned with the quality of life. “

“A society is called feminine when emotional gender roles overlap: both men and women are supposed to be modest, tender, and concerned with the quality of life.” (Hofstede & Hofstede, 2005, p. 120)
Masculinity is hard to relate with this research. Because there are no expectations related to gender or gender behaviour.  Gender is no factor in this research.
Uncertainty Avoidance

Uncertainty Avoidance (UAV) is defined by Hofstede as: “The extent to which the members of a culture feel threatened by ambiguous or unknown situations” (Hofstede & Hofstede, 2005, p. 166).
In relation to this research, uncertainty avoidance is the most interesting of all the cultural values. It’s logical to expect that in countries where uncertainty avoidance is high, new apps are less popular than old apps, since they need time to prove themselves. 

Besides relating the findings to the cultural values it is of course interesting to see how countries behave between each other in various models. This cross-country research is quite simply treating countries like groups and comparing the results of the different models. It’s a good way to really see if globalization is present in this market, and thus the countries have the same results, or that local characteristics influence the market and a glocalizational approach is more relevant.


iPhone Applications

This research focuses on the popularity of applications in the apple app store. The next chapter describes this platform and the characteristics of this market. 
The iPhone OS platform

Apple Inc. has been a computer manufacturer for over almost 30 years, gaining fame with their excellent products and their unique product design they became a popular brand.(Best of the 2000's, 2010) With the introduction of the iPod in 2001(Apple Inc., 2001) they not only became a computer manufacturer but also are now an electronics company. Making one of the most popular consumer electronic devices of the last decade, the iPod, they gained fame and fortune. After introducing several versions of the iPod they introduced a phone based on their iPod philosophy: the iPhone(Apple Inc., 2007).
Inspired by the possibilities of cell phones, Apples founder and CEO Steve Jobs was very interested to build one with his company. Together with his team of designers and developers they came up with a slick designed mini computer disguised as a cell phone(Time.com, 2007).

While not being the only smartphone around with an online global application stores, the iPhone is one of the best selling smartphone platforms until now (Schonfeld, 2010). But what is an iPhone actually and what are its potentials? 

The software for the iPhone works on the operating system called iPhone OS. When the data was gathered, this OS was in use for the iPhone and the iPod touch. In this thesis the focus is based on software and therefore software for the iPod Touch and the iPhone are treated equally since they share the same operating system.

Software Possibilities on iPhone OS

With the sale of the iPhone, Apple included some programs besides the operating system to accompany their products. Basic functions that are expected of a phone/iPod of this class are pre-installed: Calendar, Music player, Contacts, Clock, Calculator and some more. Clearly the most important of all these applications is the application that gives access to the App store of Apple. (Apple Inc., 2008)
The App store is an online platform designed specially for this operating system to provide software updates to the devices and more important to become a marketplace where third party applications can be bought. Third party applications are Apps developed not by the company who developed the operating system, in this case Apple Inc. 

third party development is very normal in personal computing but until the introduction of the IPhone was just a small part of software on phones. Apple strictly regulates this external development of software by others. (Apple Inc., 2010)
Third party software for iPhone OS (Apps)

Third party software for the iPhone OS are called Apps, short for application. These apps are available in the App Store on the devices. 

Making Applications

Software for any IT device is written in a code called programming language, which in this case is the Objective-C language. Creating a program is called writing an application and can be done by anyone who knows to the Objective-C language and its peripherals. Developing the software is only possible in software delivered by Apple, the iPhone Software Development Kit (iPhone SDK). This kit than only can be used on Apple computers, creating a well shielded environment, forcing developers to own a Mac.

Entering the marketplace (App store)
After making an application, the next step is to publish it. One of the key features of the iPhone operating system is that only Apple Inc. can decide who enters the App store. They all have to pass a quality test and cannot contain certain functionalities. (Apple Inc., 2010)
The marketplace

The marketplace of iPhone applications is the Apple App store. This store differs per country, this due to regulation, consumer discrimination and translational reasons. It offers a platform where consumers can easily buy software either on their mobile device or via their computer, to synchronize it at a later moment. 

The demand for a marketplace like the Apple App store was described already 10 years ago in Clarke (2001). In this article four specific dimensions were found in what was called an m-commerce value proposition. These dimensions are discussed earlier, but the fact is that the success is dependent on “the ease of use and the delivery of the appropriate information”(Clarke, 2001, p. 142).
Genres

One of the aspects that segments the market place beside country-specific stores is that applications are categorized in genres. The genre describes the category an app is in. The developer chooses this category. The genres are: 

Weather, Utilities, Travel, Sports, Social Networks, Reference, Productivity, News, Navigation, Music, Lifestyle, Healthcare, Games, Finance, Entertainment, Education, Books, Medical

These general descriptors will be used later in this thesis to segment the total market of Apps. 


Methodology

Steenkamp Analysis, Segmenting the market

Looking for differences in the use of a product is actually looking for ways to segment the market.  In their article: “International market segmentation: issues and perspectives” (2002), Steenkamp & Ter Hofstede discuss previous segmentation studies from 1971 till 2001. One of the conclusions of this overview is that there are conceptual and methodological issues when addressing a segmentation research.  These suggestions will be discussed and sometimes used in this thesis.

Aggregation


First, when we look at the conceptual issues one of the main decisions that has to be made is the aggregation level. Aggregation can be done based on individuals, regions or countries. In this research the data is aggregated on a country level. The popularity is measured per country but acquired on a consumer level. This makes it easy to compare the differences in the use of the mobile device per country.  After analyzing the aggregated data on a country level there can be tried to look if there are similarities showing per region, and therefore regional aggregation is possible. This is very interesting from a business point of view since app developers have the possibility to launch the same app in multiple app stores. This can be interesting in further research.  If for instance the use in one geographical region shows to be homogenous, than marketing communication can be specified for this region instead of country. It is important to note that even though the Internet knows almost no geographical boundaries
, language can play a role. If Apps are sold in a language that is not understood by a majority of the population of a country than popularity is expected to be a lot lower than if it was written in the native language. 

Critiques on using aggregation of data in segmentation are that it’s not based on theory nor on managerial relevance and that it overlooks the differences that exist between consumers in countries (Steenkamp & Ter Hofstede, 2002, p.195). In this thesis, there has been done an attempt to counter these critiques by using the model of Hofstede  (Hofstede & Hofstede, 2005) as a segmentation bias while testing if the culture of iPhone use was related to Hofstede’s findings. On the point of cross-country segments, the information was too scarce to justify an analysis; this could be done in future research.

Segmentation Basis

Furthermore it’s important to discuss the basis of the segmentation of users was conducted on.As stated previously, Apple segments their shops per country. This gave an easy choice for segmentation base due to the accessibility of the source. This restriction gave no room for explicitly choosing the bases. In fact the two bases on which the segmentation happened are: iPhone OS users versus Non-users and country segmentation. Analysis of these bases is done based on framework of Wedel & Kamakura. (Wedel & Kamakura, 1998).

	
	Country
	iPhoneOS-User

	Type of segmentation
	General-observable
	Domain-Specific

	Identifiably
	Good
	Good

	Substantiality 
	Most of the countries*
	Good****

	Accessibility
	To large to access
	Medium**

	Stability
	Very Good
	Medium***

	Actionability
	Good
	Not Good

	Responsiveness
	Not Good****
	Good


*Some countries have very few inhabitants, or the numbers of apps in these stores are significantly less.
**Even though promotional efforts can be done via the carrier, iPhone OS possessors are not easy identifiable via marketing-communication channels
***Most cell-phones contracts last 2 years. So changes in population can happen very fast. This is stimulated by the fact that the sales of the product are rising
****Based on first quarter 2010 market shares.

Construct equivalence

Craig and Douglas (2000) distinguish 3 types of construct equivalence: (1) Functional Equivalence, (2) Conceptual equivalence and (3) Category equivalence (Craig & Douglas, 2000, p157). Since in this research is segmented based on iPhoneOS use, functional equivalence is very good. The conceptual equivalence is exactly what is being researched, are iPhoneOS users alike?
The third and last type of equivalence plays an important role in this research. Category equivalence describes the similarity of the way a product is perceived/used in countries. Since there are a lot of countries researched, this equivalence cannot be guaranteed. There are a lot of differences, not in especially in the use, but in the percentage of the population of a country who is able to buy an iPhoneOS product. Unfortunately this difference in potential users can influence this research. But with development of the economy in a lot of the measured countries (Asian region, Eastern Europe) we can expect that this equivalence problem will become less however it’s a weak part of this analysis. Also other platforms which cost less to enter will not have this problem.
Methodological Issues

Besides the conceptual issues, a segmentation research has some methodological issues that should be addressed as well. Being: Measure equivalence, Sampling equivalence, Segmentation Method and Sample size. (Craig & Douglas, 2000, p.160)
Measure equivalence

Within the measure equivalence a distinction can be made between calibration equivalence, translation equivalence and score equivalence.

Calibration equivalence is there when the units used are equal, for instance in terms of currency. To achieve this type of equivalence the exact price of the application is not added in to the model, since no such equivalence could be achieved. The other measured variables are equal in all stores (popularity and categories).
Translation equivalence is not much of an issue in this research. All app-stores are available in the countries main language(s). Since the data after the acquiring of the software is in numbers, there is no need to translate, or check this equivalence. The general language differences as mentioned earlier still remain a troubling factor regarding this type of equivalence.
Score equivalence is seen as correct here by the fact that popularity is assumed to be measured everywhere the same. The only problem can be the fact that the allocation of categories is done by the developer and therefore can differ.

Sampling equivalence, Sample size

The use of a 10% random sample was necessary due to lack of processing power. This percentage is believed to be accurate and the equivalence is not a problem because the sample was took from the total population.
Segmentation method

Steenkamp and Ter Hofstede (2002) suggest that there can be a rough distinction between segmentation methods in those that are heuristic and those that are model-based. This research can be defined as a heuristic research. Since there are no models yet on how use of mobile software is related to culture a theory based research is almost impossible. However this heuristic approach should at least lead to results that can be used in further research than can be be model-based. 
To compensate for this vagueness, Hofstede’s model is used, to align this research with previous research.

Reactions on advise Steenkamp & Hofstede.

The previous analysis was also discussed in the article of Steenkamp and Hofstede. There it is suggested that it is better to use a two-stage segmentation, use model-based segmentation and reweigh the samples. None of these 3 things are done in this thesis, why not? 

First, for a two-stage segmentation, the data available was not usable. Data per sold app is needed, not the aggregated popularity. Noting that Apple knows that it has sold a certain number of applications they will have this data and ignoring the vastness of it and its stress on the calculations.There is another point that will be important if two-step segmentation based on apple’s data is done: Privacy. In a lot of countries Apple is bound to privacy legislation that prohibits publication of these details. (Article 17 of the International Covenant on Civil and Political Rights)

Second, model based segmentation: for this there should be prior knowledge and a theory to accompany this knowledge. There is no research done yet in segmenting with this kind of data. This makes it difficult to come up with a theory. Therefore there has been looked at managerial implications. Considering these implications gave some questions that could be addressed in this research. So while not having a model based segmentation, the ‘real’ world was taken in consideration. 

Last, Sample reweighting: reweighting the samples was not possible since absolute sales number were not available. While acknowledging that apps will often be sold more in countries with a larger user base than in those with a small, this could not be taken in account. Of course the user base per country are known, but researching differences in use, the amount of use was not relevant, only the way of using. 

Data

This research uses the dataset attained directly from the Apple App store by Charles Teague(Teague, 2009) . It contains data of 62 appstores from across the globe. From each app in each store the following data was acquired:

· Country of Store

· Category of APP 

· Popularity of APP

· The day the app was launched. 

I will discuss the variable shortly and will indicate if any transformation was done on the data. 

Country of Store:

Each country has it’s own app store. Apple opens these stores at the moment aniPhoneOS product is sold in these countries. The datasets were per country. The combined dataset of all these countries was made by combining these sets. The country of origin was than dummy coded in the dataset. Not all countries are captured in every analysis, this does not hurt the analysis.
Category of App:

In this research we use 19 predefined categories given by Apple. They are dummy coded and give a segmentation of the different apps sold.  These categories are the same over all 62 app stores. These categories were dummy coded in the dataset. 

Popularity of App:

Apple is not clear on how they calculate this value. For this research there will be presumed that the same algorithm in each of the app stores calculates this value. This value ranging from 0 to 1 was not normally distributed. To check for relative effects and this value was recoded into the logarithm of the popularity. This made a distribution close to normal while maintaining measuring general effects. 

Added data

Hofstede Cultural Values
The values that come with the cultural framework of Hofstede are added to the database. This is done based on the figures given in his book.(Hofstede & Hofstede, 2005)
GDP
Besides checking these cultural dimensions, the GDP per capita will also been used as a control variable. Since all the users must have the purchasing power to attain the hardware needed, I believe that this will have a small effect. When one can pay 800$ for a device, prices ranging from $1 to $5 for most software will not be influential. 
Extra note: Take off literature
Since data is used from December 2009, there can be stated that it was acquired during the take-off moment of the iPhone in several markets. While not discussing if take-off had already taken place at any market it is worth mentioning the effect of culture on take-off of new products, like the iPhone. 

While acknowledging that take-off in an online, connected world is happening much faster than seen previously
, it is still legit to look at previous researches. For instance the fact that it was concluded that the time-to-take-off varies substantially across countries and categories  (Tellis, Stremersch, & Yin, 2003 p.205). More interesting conclusions from this article are: The fact that they cannot find a strong effect for economic differences, they only find a partial explanation by culture in intercountry differences and they suggest distinct advantages for a waterfall strategy
. 

Since Apple used a waterfall strategy in their iPhone launch but a sprinkler strategy launch of their App store in each country, the marketcan show some difference in their market development, since hardware sales can be in a different maturing stage. 
Methodology of analysis

To answer the questions posed in this thesis and to take a better look at the data available analytical tools need to be used. In general this will be linear and non-linear regression. This to test if I can come up with a model containing parameters that can be used to estimate the popularity of an application. This test is done by performing a linear regression on the data, with the model. Following is a short summary of the models that are going to be used and a description of what they are used for. 

Shorthand for the variables: 

LOG:
The logarithmic function of the popularity variable. 

Datedif:
Difference between moment of analysis and that of introduction. Higher value means earlier introduction in the market.

Genres:
Genres of applications, as defined by Apple Inc. 

FREE:
A Dummy variable describing if an application is free (1) or you have to pay for it (0)

(0)
Descriptives of the total dataset
First off it is important to get a general understanding of the variables in the data set. What are the ranges and the distribution of the variables? 

(1)
General analysis on the data set: 
By using Analysis of variance on the variables Genres and Datedif there is tested if the groups differ. This is needed because these variables are later on used in the regression models. 

(2)
Model 1: Testing general models on the total dataset:
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Is there a general relation between the time of introduction and the popularity? 
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Is there a general non-linear relation between the time of introduction and the popularity? 
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Is there a general relationship between popularity, the time of introduction and the genre the application is in?
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 Is there interaction, in a general relationship between popularity, the time of introduction and the genre the application, between the latter and the variables FREE and Datedif?

(3)
Model 2: Testing if the effect time of introduction has is different between countries. 
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Is there a general effect of the country specific characteristics on the non-linear relation between the time of introduction and the popularity?
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Is there an interaction effect of the price on the general effect of the country specific characteristics on the non-linear relation between the time of introduction and the popularity?




(4)
Model 3: Linear models per country.
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Is there a general linear relation between the time of introduction and the popularity when measured on a country level?
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Is there a general non-linear relation between the time of introduction and the popularity when measured on a country level?
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Is there a general relationship between popularity, the time of introduction and the genre the application is in when measured on a country level?
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 Is there interaction, in a general relationship between popularity, the time of introduction and the genre the application, between the latter and the variables FREE and Datedif which can be measured on a country level.

Results
Descriptive Statistics

The descriptive statistics of the dataset are shown in exhibit 1.1. Performing an ANOVA on the data to check if the genres, launch dates and programs differ in popularity only significant results showed. This is expected, due to the high number of variables/groups. This difference validates the search for a predictive model.
Model 1.1

[image: image35.png]Model 1.2 1.2.1 Sign. 1.2.2 Sign. 1.2.3 Sign. 1.2.4 Sign.

a -3,521E+00 | <2e-16 | -3,200E+00 <2e-16 -2,536E+00 <2e-16 -2,20E+00 <2e-16
Bl -3,266E-03 | <2e-16 -8,204E-03  <2e-16 -2,241E-02 <2e-16 -3,17E-02 <2e-16
B2 7,366E-06 <2e-16 2,688E-05 <2e-16 1,185E-04 <2e-16  2,04E-04 <2e-16
B3 NA -2,177E-08 | <2e-16 -2,468E-07 <2e-16 -5,87E-07 <2e-16
B4 NA NA 1,852E-10 <2e-16  7,92E-10 <2e-16
B5 NA NA NA -3,97E-13 <2e-16

R-squared 3,461E-02 3,750E-02 4,129E-02 4,16E-02



First I start off by analyzing the general data. Combining all the figures of all countries into one dataset to look for a general trend to test the co-relation between the time of launch and the influence on the average popularity. To put it plain, can we predict something about the popularity by looking at the date it was launched? This was done by adding the variable Datedif as an independent variable of the Logarithm of the popularity

1.1[image: image14.png]LOG = a + i+ Datedif +¢




The results of this analysis, shown in table 1, indicate that when looking at the data in a linear way, the effect of time is slightly negative. There is some evidence here that the older a program is, the more popular it is expected to be. However this trend is a) very weak and b) the R2-Value tells us that only a small part (3,5%) of the variance is explained by this model.  So it is worth looking to improve the model. 

Table 1:

	Model
	Coefficient
	Sig. (p-value)

	(
	-3.870
	0

	(1
	.002
	0

	R2 – Value:
	0.035
	


Model 1.2

Still trying to see if there is a general model fitting the data containing all the countries I looked at the possibility to make the relationship with the date-difference in the model more flexible. Analyzing by eye the general graph of the average logarithm of popularity of applications per day one can detect a non linear trend, see exhibit 1.1.1.  So to adjust the previous model for this non-linearity, different versions were tested, namely:
1.2.1
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1.2.2
[image: image16.wmf]  

LOG

=

a

+

b

1

×

Datedif

+

b

2

×

Datedif

2

+

b

3

×

Datedif

3

+

e


1.2.3
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These models were created by adding powered forms of the Datedif variable and testing them for significance and explanatory values. All the variables created returned significant, which could be due to the high number of datapoints. So choosing a model had to be done on other criteria. Since flexibility in the model is important but not the main goal, I decided to continue with the 1.2.2 model as main description for launch date difference. Describing the total variance it only accounts for 3,75%. Adding more variables will always give more descriptive value so the fact that 1.2.3/4 gave a higher R-squared variable isn’t strange. In the models to come, this cubicform keeps being used to account for non-linearity due to the variable Datedif. In these more complex models some of the other versions were tested as well but they gave no better, but more complicated results. If I look at the signs of the variables and put them in a general cubic equation, the line drawn by this equation gets a shape that optically matches the mirrored “hockey stick curve” 
seen when plotting the data. 
 (see Exhibit1.1.1). Just using the 1.2.2 form makes it simpler.
Model 1.3

Since there was evidence that there is a small temporal factor involved in estimating the popularity of an application it seems a wise step to investigate whether besides the launchdate other variables have also influence on the popularity. Apple categorizes apps in genres, which are fixed. Adding these variables as dummies into the 1.2.2 model investigates if the genre has an influence on the estimated popularity and therefore has a predicting value in combination with the launch time on popularity. 
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Results (Exhibit 1.2) showed that using this model (1.3) there were significant differences between the Genres. While all of the coefficients were significant some of them neared 0, while others came around 0,01, which is still significant, but already showing some boundaries on the horizon of this model.  What is interesting is that the sign of the genre-coefficients differed. So here is some evidence that the genre matters in predicting popularity. Data for this observation is shown in table 3. The general model explains about 13,49% of the variance that occurs. First of all this number is larger than with the previous models because of the addition of more variables. Second and most importantly the increase (almost 10% pts.) seems so large that adding the genres to the model has improved its explanatory value. 

Table 3
	Positive influence on the dependent variable (LOGpop)
	Negative influence on the dependent variable (LOGpop)

	Weather
	Travel

	Utilities
	Sports

	Music
	Social Network

	Games
	Reference

	Finance
	Productivity

	Entertainment
	News

	Medical
	Navigation

	
	Lifestyle

	
	Healthcare

	
	Education

	
	Books


Model 1.4 (interaction)

After adding the genres to the model on describing the total application popularity the question remains how these values react in the real world. The genre some application is in is not the only defining characteristic. To splits these genres into smaller groups and still make the regression analysis on, interaction is tested for the launch date (Datedif) and the price of the application
. This test is done in two steps. First the time since launch (Datedif) variable is added as interacting variable with the Genre and Cost of the app (model 1.4.1). In this way I can test if the popularity explained by price and genre also explained by the time since launch. There can be some interaction expected because of two reasons: First when a program is in a genre that has no network effects, time is expected to have less effect on popularity than with a networked genre, like social networking. Second when an application is free, one can test it quickly to see if it’s to ones liking. Therefore time is expected to interact with the time of launch. There is thus an interaction effect expected on FREE and Datedif.

The second interaction test (model 1.4.2) is testing if the monetary cost of an application interacts with the genre. In this model I again test the interaction between FREE and Datedif but also add the interaction between Genre and FREE. This because of two reasons: First: Some categories will contain relatively more apps with a strong value proposition, therefore having more popular apps who cost money. One can think of Reference or Productivity apps that are more likely to used in a business environment. Second the interaction between the price and time since launch stays important for previous mentioned reason of testing costs.  

1.4.1
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1.4.2
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What stands out when looking at the results of model 1.4.1 (Exhibit 1.3). Is that 3 categories who where significant in the previous model are now not significant on a 5% level. Reference, Finance and Education have no significant influence on the model when corrected for the time of introduction. When looking at the interaction terms they are all significant. This means that the popularity of young applications (just launched) is less affected by the genre they are in, but when evolving, the genre gains predicting value. For some genres in this model the interaction effect isn’t present: Weather, Sport, Productivity, News, Health and Medical all have no significant interaction coefficient. In these categories the time of introduction has a significant extra effect on the popularity. It is good to see that there are no variables here that have a non-significant coefficient as well as a non-significant interaction term. Therefore the model still finds predicting value for the all applications. The r2 of this model is of course very much influenced by the 42 coefficients it produces, but still has an enormous rise from previous models to 0.3216 (or 32,16%). 

When analyzing the results of model 1.4.1 one can see some clear conclusions. Knowing that the maximum value for Datedif is 573, one can see that the influence of time is far less than the influence of the genre or the price. The price and the category Games are far more influencing than anything else. They both have a strong positive effect. Like predicted, the Social network category has one of most time influenced interactions. But is in general less popular. Looking at the interaction between the time and price an odd result shows. The earlier launched, the larger the part of popularity that can be attributed to the pricing. Short: ‘Old free programs are more popular than new free programs’. Another conclusion one can make is that the categories: Weather, Sport, Productivity, News, Health and Medical all are not significantly influenced by Time. This could be explained by the fact that once one has applications where is ‘checks’ his news, sport or weather he or she has the service demanded and that this application is linked to external sources one already uses (newspaper, news channel, news website). For the other categories switching costs could be a strong incentive why no time related effect is viewed. 
Instead of testing for interaction with the time of introduction, I now test if a monetary sacrifice has any interaction effect on the model. In the same way as did with model 1.4.1. First I will discuss the first impression. 

Looking at the results (Exhibit 1.4) one can see that the genres Weather, Utilities and Music have become not significant as a general variable. In interaction with FREE they show significant influence. Thus can be concluded that there is an interaction effect with FREE and so the difference in these categories are partially made by their price instead of the fact that they are in this category. 

The only interaction effect that is not significant is the one of the genre  “Social Networking”. The fact that these applications have no significant interaction with the FREE variable can support the conclusion that popularity of social network apps in general is less influenced by price than with other genres. One must keep in account that general differences because of time of introduction and the FREE variable are already accounted for by the coefficients: Datedif, FREE and their combined interaction variable. 

The explanatory value of this model is 32,56%, but what is far more interesting is the signs given in the model. Almost all genres have a negative impact on the popularity; only Games, Entertainment and Medical show a positive effect. The general negative trend could be because of the major popularity of Games, this strong influence pulls the other genres away from the average. 

Games than, is the only genre where there is a significant negative effect of price. It’s the only genre where when an app is free, the expected popularity is less than off a paid application. The others show a strong opposite effect, which can be explained by the fact that free products sell easier than the ones one have to pay for. 

The interaction between Datedif and FREE is significant and strongly positive. The older a free program is, the higher the expected popularity. A long shot in explaining this is that free apps have on average less marketing budget, therefore need a longer time period to become popular due to word of mouth. 

If all the previous models are take together, testing for time of launch, segmenting in genres, looking for influence of the price and testing this all for interaction, the following model arises. 
Model 1.4.3.
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The results of this combination of al variables look like the previous two. But fits somewhat better. If looked at significance, the model’s performs very well. Only 5 coefficients are not significant. The general effect of the genres: Weather and Lifestyle. The interaction of price with social networks and the time interaction with Weather and Education. The performance qua R2 is almost the same as the previous two models. The signs also are the same, but seem to be more extreme. This can be due to the fact that more interaction is filtered out, so the non-flattened effect shows. 

What can be concluded from this attempt to model the difference in popularity? Well first I can see that trends in the simpler models holds in the more complex model. Second, the addition of a third interaction effect in 1.4.3 does not improve the general explanatory value. It gives a total overview of the effects of time, price and genre in the expected popularity of an application.

Further trends that are found in by this model are:

· The general influence of FREE is strong, as well as the interactions with free, their absolute values are high. Price is thus important for popularity

· Launch date is far less important than free, but still can make a difference, this difference differs strongly per genre.

· The effect that FREE has on popularity rises over time. 

· The genres Social Networks and Games are the only two genres where the expected popularity declines when the application is free.

· Time has a varying interaction effect with the genres, interacting positive as well as negative.


Model 2

Besides testing for the influence of time of introduction, genres and their interaction there should also be tested if the general time model formulated at 1.2.2 holds up when looking at the different countries. When optically scanning the scatterplots of the average popularity per country, the per country version of the I find that some of them don’t show the trend as is seen in the aggregated graph
. So to test if there is a relationship between the cubic models used in the models 1.2 et seq. and the country measured two models are developed. One with, and one without interaction. 

2.1
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2.2
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The results of the first model show only significant results.  But with an R2 of only 0.05852 Solely adding these variables doesn’t improve the explanatory value significantly. Even though the relation of the country related variables are significant, they must be small of size. Analyzing this model is therefore for no use. I continued by adding the FREE variable. 

When pricing is added as a variable the results change dramatically. First off the R2 rises to 0.2708 (27,08%). Second it contains one not significant coefficient: The interaction between FREE and Masculinity. This can point out that in countries where masculinity is high there is no real interaction between the general effect of masculinity, which is negative and significant, and the application is available at no cost. Third of all is the fact that all other interaction variables are significant. This means that some off the effects of the Cultural values on the popularity are being tempered with by the fact if an application is free or not. This all should not be seen as conclusions in general, but as a conclusion on the test if the model proposed at 1.2.2 is tempered by socio-geographical influences. This is important to know in the app market, since launching can be done in separate appstores. If those stores are already different in the general model (1.2.2) then it would be difficult to use these models to find a suitable for app popularity prediction. 

The results shown by this model are interesting in different ways, so I take a closer looks at the signs in the model and their relative values. First one sees that the FREE variable is far stronger than other variables in this model. The pricing explains a lot of the variance in popularity, but is a dummy variable (0/1) and therefore doesn’t have a dynamic result as the Datedif influence coefficients. Besides the earlier comment on Masculinity the added Hofstede variables have strong but different influences on the model. Power Distance (PDI) for instance has compared to all the variables a far stronger and as only positive effect when interacting with price. From this could be concluded that in countries with a high PDI, the effect of an application being free has a larger effect than in those with a low PDI. A general conclusion than can be drawn from reviewing the 1.4.2 model is that cultural values have some influence on the popularity of apps. 

The added variable GDP has a negative effect and a negative interaction with price, both significant. This however is so weak compared to other variables that I don’t see any predicting value in it. 


Model 3

The previous suggested models all look at the general data aggregated over countries. Now I split this data up per country and start looking if a) some of the previous models hold when looking at country level, b) if there are some cross-country differences and c) test whether the app market is segregated by the lines drawn by Apple (Genre and Countries).  This indicated by the subscript ‘c’ in the formulas.
Starting with testing if there is a linear relationship between time and popularity a linear regression is made for all countries in the data set. 

Model 3.1
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Testing this relationship results showed that  6 out of the 53 countries show a non-significant coefficient. Looking at the R2’s of these regressions it shows that show that the ten best performing models have and explanatory value  between 2 and 7 percent. This is not a lot and is even less when you incorporate all the countries whose R2 turns out lower than 2%. General conclusion is that a linear data pattern can’t be found in all countries. And in those who find a 5% significant linear effect, the effect only explains a marginal portion of the variance. 

Just like has been done with the total dataset, the model is specified in a cubic form. This allows for non linear variation in the data. Because in the general analysis model  1.2.2 was chosen as the base for further modelling it is important to check if this model holds when disaggregated per country

Model 3.2
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The results of this model are different from the previous one. First of all there are found more countries where the model doesn’t hold. 9 countries have some non-significant coefficients in the model. However the average R2  and the distribution of  it are improved over the linear model. The improvements are marginal, not really showing major improvement over the linear model. But since an optical view on the data plotted shows that there is some non-linear variation in the most off the data per country, I decide to keep using the cubic model. This also will improve the comparison with the general models 1 and 2. 

To continue segmenting the market, again a segmentation by genres is proposed. Adding this variable to the model should test if the genre has any influence per country.  

Model 3.3
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The results of this model (exhibit 1.10.1/2)show some interesting results. When looking at the significance of the coefficients produced several things seem interesting. The absence of an overwhelming significance or insignificance is present. Most of the coefficients however show either a strong non-significance over all the countries or a divided halfway by significant and non significant results. Before concluding that the model has no predictive value on country level it is worth to take a look at the R2 levels. These have increased enormously, of course helped by the addition of variables. But for the top 10 countries sorted on R2 value, it is between the 18 and the 23%. These values do not suggest that for these countries a perfect prediction of success is possible, but explain at least a fifth of its variance. Furthermore it is noticeable that the two categories: ”Games” and “Entertainment” all show significant influence in the model from almost all the countries. This could be explained by the big share both have in the app market sample: respectively 15,8 and 10,6% (exhibit 1.1). As last  remark, the general datedifference model stays significant in the same way as when testing it with model 3.2.


Model 3.4
Even though the results of the previous model weren’t strongly confirming I find it useful to test this model for the FREE  variable and the Datedif variable interaction. In the global model there was an improvement measurable when testing for these interaction variables.

3.4.1
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So when first looked at the results of testing model 3.4.1 they show that almost none of the added genres or interaction are anywhere near significant. Even though the R2 ‘s are rising, one can see that this predictive value is useless with so much non-significance. There are only some categories which have more than a significant influence in over 50% of the countries. This is by far not enough, and can be concluded by saying that model 3.4.1 is not a tool for predicting popularity. 

When investigating further interaction with model 3.4.2 the model shows some more significant coefficients but is still poor on significance. The same genres as model 3.3 and 3.4.1 are showing op significant but the interaction terms are not giving a straight forward answer. However the R2 has risen for most of the countries to 35%, but t
his still doesn’t make the model usable.

The lack of usability of the previous two models have led me to conclude that applying the total model like used in 1.4.3 is useless. The sample containing over 300.000 apps is still to small to work with such a segmented model per country. A small calculation shows that this specific model has room for 20.000 possibilities (aprox. 500 days * 20 genres * 2 for the price dummy), while averaging 5000 apps per country in this dataset. 


General remarks on the results

If taken a general view on my attempt to model the variance in popularity, it can be concluded that the model 1, which fits the general population, loses it significance when applied on a country level. Even though there is found some relationship with the time of introduction and popularity, the findings can’t be used as a predictor solely. If the results of model 1 and 3 are combined to interpreter model 2 it shows that the temporal factor is different per country and is influenced by the cultural values of Hofstede. The combination of all previous modelling however gives no concluding model which I would suggest to use in predicting the success of an app. Looking back at the reasons to test the model separately on all the countries I can suggest that the genres and countries truly segment the market of iPhone applications. Time of launch has definitely some influence on popularity, but this conclusion has different effects in different countries and within different genres. Tests if these differences are related to socio-economic variables are positive in the models used.


Discussion

In the previous chapter the results of analyzing the app stores’ data was presented. But what do all these numbers exactly mean? And how do they relate to the research question; is there is a difference in use? And if so,can it be related to country characteristics? In this chapter there will be taken a closer look at the data results. 

General Analysis on the total dataset

Time as an influence

All the previous models are based on a temporal relationship. So does time of launch really has an influence and if so what is that influence? Based on the result I can say. That even the simplest models containing time of launch as coefficient show a positive sign. The non-linear models give sort of a U-shape and in all the models the coefficients based on time of launch are significant. It could thus be a good idea to introduce your product early in the lifespan of a market. One clear reason that comes to mind is when an app market is launched;competition is much smaller so visibility is larger. With a grown number of applications, but an interface that can only show only a small number ofapplications at one time on a display, grabbing the attention of the consumer gets more and more difficult. The higher average popularity of recently launched apps fits in this theory by knowing that the top lists that show op in the Appstore program also contains a “what's new?” list. New apps do get more exposure than older apps because of this. 

Genres as an influence

In the results one can see clearly that the genre is important for estimating an iPhone applications’ popularity. On this platform games are obviously more popular and more present than any other category. The question rises if games shouldn’t be treated separately in research on mobile platforms because of their enormous influence. Always having significance in the general models because of the large size and almost always being significant in every country I dare to conclude that IOS can be seen as a gaming platform. 

Another genrethat show interesting results are the Weather apps. This category fails often to be significant in the models and shows a slightly positive influence. Weather is one of the genres that connect very well to the previously mentioned value attributes by Clarke. (Clarke, 2001)
Interaction with Genres

While there is a general trend that free applications are more popular than those who cost money, the Games genre show a negative effect concerning this interaction. I believe that in these two categories the influence of the quality and the network effect are so large that people are more willing to pay for quality games. Interestingly enough the two genres which show an interaction with price are Medical and Books. Products for whom people are already used to pay in the offline world (Books and Medical advice) are more popular when they are free. Mind that free applications in general, so no matter from what genre, are significantly more popular in the results than 

When looking at the time interaction, the influence is quite small. Measured in extra days, even when taking the maximum number of days, the effect is small. In general I cannot make a strong conclusion out of it, besides that, in a combined model, it’s better to look at the genre than at the time launched for an indication of popularity. 

Cross-Country analysis

Time as an influence

The results of the cross-country analysis are harder to interpret than the aggregated models. Just looking at the disintegrated scatter plots shows that the ‘hockey’ shaped curves that were seen previously disintegrate and show different trends. This is an indication that the time effect is different in countries and thus that markets differ per country. Furthermore the simpler models show a wide range of results when adapted to country level. The general cubic model shows significant results, but these are so small of influence that they don’t result in a workable model. It’s the single variable that keeps giving a negative effect in all of the models. Here one can see that the individual countries behave globally the same. This can be an indicator of a unified market. 

Genres as an Influence

When looking at genres on a country level it shows scattered results. What is clear and contrary to the general model is that the categories: Games, Music, News and Weather show a lot of non-significant results. This could indicate that their influence is on popularity is influenced different per country. Another factor that should be kept in mind is that the amount of data per country checked is smaller, so significance by account of large numbers is much less likely. When further looking at the influence of genres, the scattered results let me to believe that it is better not used as a predictor when launching application in a small number of countries. 

Interaction with genres.

When adding the interaction effects FREE and Datedif into the country level models, an overwhelming amount of insignificance shows. Only the large categories show significance, and the general effect of price gives any significant results spanning more than some countries. This is however not enough to justify the use of this model. The large number of coefficients make for a high explanatory value but these I feel that this model can’t be used.

Therefore I will not further discuss these interactions, since the contribution is minimal. 

Socio-Economic characteristics as an influence

While looking for cross-country differences and similarities the cultural framework of Hofstede is used. Before looking at the results of adding cultural values to a general time model and testing this for interaction with free it is important to understand the values in exhibit 2.1 and 2.2. While not being able to judge the absolute numbers due to the scale and normalization of the data, the signs returning from this analysis can still give some indication. 

All the cultural results being significant, the cultural values as well as the time model and the GDP, are bound to discussion. Besides the level of masculinity all signs return negative. Linking a time model thus to the socio economic values. But because of so much negatives signs I cannot come to a clear conclusion of a precise influence. The general trend that with a higher cultural value the expected popularity is lower can’t lead to a conclusion because the values are not linked to each other and seem to be randomly distributed over the countries (of course not randomly attributed).

Interaction with Free.

Even though the previous mentioned model cannot improve a discussion regarding the main questions of this thesis, a discussion of this model and its interaction with the price is important due to previous discussion in the results.

The model shows total significance with exception of the interaction effect between masculinity and the FREE variable. The far higher explanatory value of the model leads me to believe that influence of the FREE variable on the popularity is very important compared to the cultural values. The time models per country are, can be concluded, influenced by culture, but far stronger by FREE. And therefore I believe that social economic variables are better not used in predicting popularity. 

Cross-country comparison

The cross-country comparison as done in Model 3 is hard to discuss, the amount of non-significant results and the variation in between these significant coefficients don’t lead to a general conclusion. However while not being able to discuss the differences in the results I want to make remarks on the similarities in the different country-level models. There are 4 similarities that I would like to point out and one remark I would like to make about the anomaly in the model.

First, the results of all the models show that the cubic time-model holds up significance. This is interesting, because of the fact that it stays significant in all models. This can be due to the large amount of data, but I see here also an indication that the time model contains valuable indications on the prediction of app popularity, even though singular models show a low explanatory value. 

Second, it’s clear that the variable FREE, indicating if an application is available for free or for any costs (dummy variable), is generally significant in all the stages of the model. The theory that the price of applications has an influence on the popularity is self-explanatory and, besides the negative co-relation with the category games, which is discussed earlier in this thesis, shows that this also holds up for a larger population. 

Third, as mentioned before, the category games hold a special position in the results. Not only showing a negative co-relation with the pricing but also being a significant coefficient in almost all of the models. Where the genre games is not significant, I feel this is due to the size of segment. This leads me to believe that games is a highly influencing part of the app market, which maybe should be treated differently than other categories, mainly due to it’s size, but also due to it’s non-conformity with the rest of the categories in it’s relation with price. 

Fourth, it is important to recognize that the interaction between FREE and Datedif is almost always significance, that indicates to me that the time model is influenced by the monetary expense on the application. This leads to a suggestion that the market for free apps and paid apps could be treated as two different markets in further analysis. However this might also depend on how app developers look at producing apps for these two markets. This unfortunately falls outside of the reach of this research. 

Finally I would like to make a remark about the general model 3.3 and its results. The results show an overwhelming amount of significant coefficients, this could be interpreted as support for genres as an influencing variable on popularity. And indeed I believe that these coefficients are of a significant influence, but I don’t believe the overwhelming significance does justice to the other effects, which are tested in later models. Thisis an important remark to prevent wrong judgement of the results. 

After this discussion of the results in which the results were linked to the main research question; it is important to know what the implications of this research are outside the scientific community and the sake of market description. I find it necessary to put my findings in a managerial context for the main players 




Managerial Implications
In this chapter I would like interpret some of the results for the players, asdescribed earlier in the literature review, of the mobile application market; especially those in the market of research (Apple App market) and those in new to develop mobile application markets. In this chapter the implications first will be discussed per player and will be concluded with the general implications for the development of the market.

Marketplace owner

The results show a diffused market when using the segmentation of the market owner. While it’s off course understandable that the market is segmented on a country level due to practical issues (language, legal system and existing segmentation by the owner), this research does not indicate that the markets differ that much per country. What is indicated is segmentation between free and non-free products and between games and other genres. This observation could lead to differentiating approach of those markets by the marketplace owner. However one should take in account that with the businessplan of the researched app market, the 30% profit on sold apps for the owner leads to almost no incentive to support the free apps. The time models are exogenous for the app market owner and don’t lead to interesting results for the owner in general. 

App developer

This research shows some real insights for app developers and the choices they face. First of all the temporal effect of the negative “hockey stick” curve that was found indicates that an early entry effect is present. When developing for a new platform, app developers should try to launch quickly in the new market. Furthermore the effect of recent developed apps being more popular gives reason to, when a application is failing, withdraw the market and re-launch the product, to attain a position in the “What’s New” category. 

Other conclusions that can be drawn for the app developer depend, as said earlier, on the intentions one has when entering the market For instance when popularity is the key factor of interest, drivers in this research should be taken seriously. This can be the case when profit on the app itself is the goal or the general number of sales due to linked network benefits (advertising, social networking) But when other factors are important, or the application has global boundaries (e.g. written in a not worldwide known language), popularity is not the driver on which should be tested. 

Consumer

The market offers a wide variety of products to the consumer. This research tried to understand the demand on this market. It’s not my goal to influence, or tell what consumer should do. However, knowing the results I can make some observations about the consumer. 

I believe that they, the consumers, have a short span of interest. This is what I conclude out of the hockey stick curve. The lack of popularity in medium aged programs can indicate that consumers tend to either look at the most popular apps,which from the start on will be often older programs, or recent apps. These are both in lists published by Apple: “What’s new” and “Most popular”.

However this can be explained by the important notion that the app store on the moment of measuring was already so big that a consumer can’t be able to judge all the opportunities. Currently (3rd quarter 2010) the market is even bigger (over 200.000 apps) and therefore this amount will raise a demand for distilling the results for the consumer. 

After having briefly discussed some practical implications of this research I will discuss the limitations of the research and suggestions for further research that can be done. 


Limitations and suggestions for further research

Limitations

This research being exploratory and one of the first in this area, I had to work with a lot of limitations. These imperfections are discussed in this chapter, together with suggestions for further research. 

First off, the measure of interest is here done by the popularity given by Apple. This non-normal distributed measurement is limited because I don’t have the exact formula used to calculate it. In further research one could maybe look at more general indicator of popularity like number of sales, or even sales per day. 

The earlier in this thesis mentioned goal of the app producer is not taken in account in this research. For market analytics this is less important, but for practical implications this essential. This research doesn’t replicate the real market properly. Use of a random sample misses the opportunity to use all the data. The lack of research on application level is not good for the total analysis. To judge all the applications on an individual level is 1) not feasible within a decent amount of time and 2) misses the goal of this research, being based on data instead of opinions. 

The cross-country analysis is also lacking more economic indicating variables and more culture related variables. Even though this preliminary research gives no reason to believe the influence on the time models, it also doesn’t exclude the possibility totally. 

The market researched could have been not yet mature just 18months after launch. This could give reason to believe that this research is only applicable to developing mobile app markets. 

Final, the statistical methods used are basic. The general regression model and the non-linear version of the research are limited in describing the market. This research would benefit from a further research in a more econometric setting. 

Suggestions for further research.

Besides repeating these research on a later point to verify the conclusion, the suggested new segmentations, games versus the rest of the genres and free apps versus priced apps deserve proper attention. Because of the descriptive nature of this research, the knowledge about app markets would benefit from a more of test-based research. Testing different conclusions in controlled settings could help this research gain more weight. 

The vagueness surrounding the data leads me to suggest that follow up researches should try to attain the data at the owner of the market for their research. 

In general when looking at software research and the research on the mobile markets it is odd to see the absence of research. The availability of correct, digitally and accurate market data should lead to more analysis, not only on comparing countries but also researching superstardom, diffusion and other fields of interest that currently are being examined using desktop software. 

Finally I want to suggest that general research on the field of software is being intensified. If looked at the impact the mobile devices are having on the daily life in the western world, and the influence they are expected to have in the rest of the world, it should be clear that market analysis on this field is not only interesting from a scientific point of view but will help business to perform better in a connected world. 


Conclusion

In the introduction of this thesis the following research question was posed: “What are the differences in the use of iPhone Applications between countries and can they be related to socio-economic characteristics?” This research has brought some answers to this question but isn’t able to bring a complete answer to the question, this due to the complexity of the research and the continuously changing market of mobile software. 

Trying to answer the question and exploring the market of mobile iPhone apps, this research has find some interesting results in the market.

· The differences in use between countries were hard to find, but it can be concluded that the temporal effect on popularity differs between countries. 

· The general effect of the monetary expense on popularity is visible and significant.

· The category ‘games’ seems to be very different than other categories. 

· When researching on a country level it is hard to gain significant estimations for a predictive model due to small sample size

· There is only a small indication that socio-economic values, namely cultural variables have an influence on the effect between time and popularity. 

Concluding, this research has opened a path to an expansion of the research in the marketing science on the field of software. I pointed out a field of continuing research, identified possible segmentation factors and showed relations between popularity and general and market specific variables.
“Apps? There is definitely a market for that!” 
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Exhibits

1.Analysis results.

· When not mentioned otherwise, displayed results show the significance value. 

· Bold numbers are significant on a 5% level.

1.1.General Descriptives
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1.1.1 General Time Scatterplot 
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1.2 Results for Model 1.3

	
	Estimate
	Std. Error
	t value
	Pr(>|t|)

	(Intercept)
	-3,376282771
	0,013589566
	-248,4466963
	0

	datedif
	-0,006785001
	0,000170286
	-39,84474673
	0

	I(datedif^2)
	2,25E-05
	6,42E-07
	35,05367375
	1,29E-268

	I(datedif^3)
	-1,77E-08
	7,08E-10
	-24,96127775
	2,27E-137

	Weather
	0,266361984
	0,026171141
	10,17769846
	2,52E-24

	Utilities
	0,089282044
	0,011142932
	8,012437391
	1,13E-15

	Travel
	-0,499736178
	0,009811804
	-50,93214115
	0

	Sports
	-0,317464649
	0,011976061
	-26,50826991
	1,20E-154

	SocialNet
	-0,058145295
	0,012619788
	-4,607469954
	4,08E-06

	Reference
	-0,260160212
	0,010622469
	-24,49150092
	2,50E-132

	Prodcutivity
	-0,121894881
	0,010187529
	-11,96510733
	5,51E-33

	News
	-0,05185216
	0,014268867
	-3,633936626
	0,000279179

	Navigation
	-0,334946128
	0,011867867
	-28,22294131
	5,35E-175

	Music
	0,048923648
	0,009730682
	5,027771821
	4,97E-07

	Lifestyle
	-0,054988328
	0,009438208
	-5,826140818
	5,68E-09

	Healtcare
	-0,026568657
	0,011242525
	-2,363228579
	0,018117161

	Games
	0,698086487
	0,007194632
	97,02879643
	0

	Finance
	0,041793086
	0,014079328
	2,968400575
	0,002993789

	Entertainment
	0,273841266
	0,007959211
	34,40558109
	7,13E-259

	Education
	-0,184395364
	0,008974896
	-20,54568149
	9,85E-94

	Books
	-0,294105591
	0,009490493
	-30,98949655
	1,68E-210

	Medical
	0,268578389
	0,013763747
	19,51346506
	9,59E-85



1.3 Results for model 1.4.1.

	5.1
	Estimate
	Std. Error
	t value
	Pr(>|t|)

	(Intercept)
	-4,07888896
	0,016008532
	-254,7946902
	0

	datedif
	-0,004691451
	0,000158983
	-29,50909569
	4,29E-191

	I(datedif^2)
	1,80E-05
	5,75E-07
	31,35970152
	1,68E-215

	I(datedif^3)
	-1,40E-08
	6,31E-10
	-22,15202166
	1,23E-108

	FREE
	0,711733702
	0,007533888
	94,4709752
	0

	Weather
	0,255362423
	0,050010073
	5,106219746
	3,29E-07

	Utilities
	0,287805262
	0,019759755
	14,56522397
	4,86E-48

	Travel
	-0,376308119
	0,018854367
	-19,95867146
	1,45E-88

	Sports
	-0,312243583
	0,021982092
	-14,20445235
	8,91E-46

	SocialNet
	-0,312394871
	0,022609409
	-13,81702951
	2,08E-43

	Reference
	-0,039217009
	0,020534255
	-1,909833603
	0,056155647

	Prodcutivity
	-0,065215584
	0,019795241
	-3,294508214
	0,000986061

	News
	-0,239108208
	0,025952537
	-9,213288247
	3,18E-20

	Navigation
	-0,272645738
	0,022652057
	-12,03624618
	2,33E-33

	Music
	-0,150469069
	0,01777451
	-8,465441096
	2,56E-17

	Lifestyle
	0,041952947
	0,017377239
	2,414246969
	0,015768398

	Healtcare
	0,131856472
	0,021282737
	6,195465791
	5,82E-10

	Games
	0,733481965
	0,013207627
	55,53472782
	0

	Finance
	-0,05275783
	0,027066582
	-1,949186998
	0,05127408

	Entertainment
	0,312460376
	0,014597231
	21,40545493
	1,43E-101

	Education
	0,019736874
	0,017146387
	1,151080588
	0,249700052

	Books
	0,061429879
	0,018609715
	3,300957614
	0,000963673

	Medical
	0,409120916
	0,025220663
	16,2216556
	3,77E-59

	datedif:FREE
	0,001068219
	2,60E-05
	41,07309047
	0

	datedif:Weather
	2,31E-05
	0,000158845
	0,14517275
	0,884574583

	datedif:Utilities
	-0,000579948
	6,95E-05
	-8,341388059
	7,37E-17

	datedif:Travel
	0,000129896
	6,40E-05
	2,030941294
	0,042261879

	datedif:Sports
	0,000100361
	7,55E-05
	1,328989059
	0,183852647

	datedif:SocialNet
	0,000460013
	8,04E-05
	5,720771011
	1,06E-08

	datedif:Reference
	-0,000434572
	6,51E-05
	-6,674258056
	2,49E-11

	datedif:Prodcutivity
	2,51E-05
	6,08E-05
	0,413031287
	0,679584003

	datedif:News
	0,000126377
	9,56E-05
	1,322381825
	0,186042102

	datedif:Navigation
	0,0001871
	7,47E-05
	2,505299036
	0,012235345

	datedif:Music
	0,000642486
	6,02E-05
	10,68043964
	1,27E-26

	datedif:Lifestyle
	-0,000511536
	5,93E-05
	-8,631349223
	6,09E-18

	datedif:Healtcare
	-0,00012814
	6,80E-05
	-1,883376802
	0,059650342

	datedif:Games
	-0,000685322
	4,38E-05
	-15,64683924
	3,68E-55

	datedif:Finance
	0,000275409
	8,36E-05
	3,292884024
	0,000991775

	datedif:Entertainment
	-0,000596429
	4,96E-05
	-12,02422797
	2,70E-33

	datedif:Education
	-0,000380758
	5,53E-05
	-6,891245539
	5,54E-12

	datedif:Books
	-0,000728615
	6,48E-05
	-11,2525681
	2,28E-29

	datedif:Medical
	-0,000107095
	9,40E-05
	-1,139542997
	0,254477706



1.4 Results for model 1.4.2.

	
	Estimate
	Std. Error
	t value
	Pr(>|t|)

	(Intercept)
	-3,9476003
	0,014168703
	-278,6140872
	0

	datedif
	-0,004959121
	0,000155435
	-31,90485962
	5,69E-223

	FREE
	0,568825496
	0,011743109
	48,43908965
	0

	I(datedif^2)
	1,80E-05
	5,73E-07
	31,47995218
	3,88E-217

	I(datedif^3)
	-1,39E-08
	6,29E-10
	-22,17137998
	8,03E-109

	Weather
	0,035016594
	0,030379841
	1,152625989
	0,249064901

	Utilities
	-0,006043128
	0,01287348
	-0,46942459
	0,638766535

	Travel
	-0,453097522
	0,010646381
	-42,55883013
	0

	Sports
	-0,423380828
	0,013941975
	-30,36734905
	3,13E-202

	SocialNet
	-0,166210785
	0,01735154
	-9,579022199
	9,87E-22

	Reference
	-0,246185901
	0,011688911
	-21,06149235
	2,13E-98

	Prodcutivity
	-0,105510551
	0,011370181
	-9,279584126
	1,71E-20

	News
	-0,243990095
	0,020264808
	-12,04008942
	2,23E-33

	Navigation
	-0,332254269
	0,012989806
	-25,57807732
	3,90E-144

	Music
	-0,012241892
	0,011940105
	-1,025275062
	0,305234292

	Lifestyle
	-0,141203642
	0,011503628
	-12,27470497
	1,26E-34

	Healtcare
	-0,047496281
	0,012230265
	-3,883503922
	0,000102985

	Games
	0,659119472
	0,009182491
	71,78002945
	0

	Finance
	-0,032749374
	0,016541694
	-1,979807755
	0,047726098

	Entertainment
	0,099332983
	0,010157814
	9,778972609
	1,40E-22

	Education
	-0,203465953
	0,010025856
	-20,29412284
	1,68E-91

	Books
	-0,276128352
	0,010272015
	-26,88161395
	5,71E-159

	Medical
	0,200170859
	0,015330881
	13,0567091
	5,97E-39

	datedif:FREE
	0,001086685
	2,55E-05
	42,58508143
	0

	FREE:Weather
	0,536524921
	0,046804028
	11,46322114
	2,05E-30

	FREE:Utilities
	0,350597296
	0,019976625
	17,550377
	6,43E-69

	FREE:Travel
	0,301289168
	0,018753269
	16,06595472
	4,69E-58

	FREE:Sports
	0,305291017
	0,021398122
	14,26718724
	3,64E-46

	FREE:SocialNet
	-0,034216499
	0,02277605
	-1,502301712
	0,133020318

	FREE:Reference
	0,218747365
	0,01977007
	11,06457189
	1,89E-28

	FREE:Prodcutivity
	0,117021578
	0,018690686
	6,260956829
	3,83E-10

	FREE:News
	0,081040046
	0,026017505
	3,114827725
	0,001840707

	FREE:Navigation
	0,28678637
	0,022164213
	12,93916338
	2,77E-38

	FREE:Music
	0,054921373
	0,017223171
	3,18880729
	0,001428766

	FREE:Lifestyle
	0,116231812
	0,016706034
	6,957474768
	3,47E-12

	FREE:Healtcare
	0,413552773
	0,021198817
	19,50829512
	1,06E-84

	FREE:Games
	-0,137061905
	0,012864878
	-10,65396061
	1,69E-26

	FREE:Finance
	0,145739058
	0,025076576
	5,811760575
	6,19E-09

	FREE:Entertainment
	0,137153694
	0,014181432
	9,671357255
	4,02E-22

	FREE:Education
	0,31267305
	0,016500182
	18,9496728
	4,98E-80

	FREE:Books
	0,468582179
	0,018249007
	25,67713302
	3,09E-145

	FREE:Medical
	0,455309554
	0,025233367
	18,04394771
	9,67E-73



1.5 Results for model 1.4.3.

	(Intercept)
	-3,989564235
	0,017214634
	-231,7542341
	0

	datedif
	-0,004717033
	0,000158549
	-29,75130335
	3,32E-194

	FREE
	0,55948993
	0,012076672
	46,32815463
	0

	I(datedif^2)
	1,76E-05
	5,72E-07
	30,80240373
	5,37E-208

	I(datedif^3)
	-1,36E-08
	6,28E-10
	-21,71224772
	1,91E-104

	Weather
	-0,040585993
	0,055369281
	-0,733005608
	0,463555614

	Utilities
	0,081420458
	0,023259225
	3,500566299
	0,000464342

	Travel
	-0,553353969
	0,021239429
	-26,05314722
	1,86E-149

	Sports
	-0,51331315
	0,025556527
	-20,08540324
	1,14E-89

	SocialNet
	-0,288912526
	0,027851066
	-10,37348174
	3,31E-25

	Reference
	-0,167321842
	0,023299923
	-7,181218693
	6,93E-13

	Prodcutivity
	-0,154060547
	0,022603564
	-6,815763454
	9,40E-12

	News
	-0,291089664
	0,032657411
	-8,913433467
	4,98E-19

	Navigation
	-0,463749822
	0,025893396
	-17,90996516
	1,08E-71

	Music
	-0,235753125
	0,022343195
	-10,55145093
	5,06E-26

	Lifestyle
	-0,011446191
	0,021337115
	-0,536445133
	0,591651366

	Healtcare
	-0,11267892
	0,024325037
	-4,632219965
	3,62E-06

	Games
	0,9121239
	0,016440311
	55,48094067
	0

	Finance
	-0,178210796
	0,032323757
	-5,513306912
	3,52E-08

	Entertainment
	0,250162837
	0,018205196
	13,74128751
	5,93E-43

	Education
	-0,1783813
	0,020210369
	-8,826226866
	1,09E-18

	Books
	-0,179146946
	0,021083208
	-8,497138908
	1,95E-17

	Medical
	0,110301606
	0,029648454
	3,720315639
	0,000199012

	datedif:FREE
	0,001162824
	2,60E-05
	44,71705022
	0

	FREE:Weather
	0,536745906
	0,046955941
	11,43084111
	2,98E-30

	FREE:Utilities
	0,332161161
	0,020449942
	16,24264524
	2,68E-59

	FREE:Travel
	0,321471683
	0,019147015
	16,78964989
	3,12E-63

	FREE:Sports
	0,320989453
	0,021803924
	14,72163704
	4,88E-49

	FREE:SocialNet
	-0,019762748
	0,023026608
	-0,858257018
	0,390751282

	FREE:Reference
	0,200034065
	0,020211776
	9,896906925
	4,33E-23

	FREE:Prodcutivity
	0,122439974
	0,019122547
	6,40291142
	1,53E-10

	FREE:News
	0,087120204
	0,026376545
	3,302942193
	0,000956879

	FREE:Navigation
	0,317620219
	0,022759584
	13,95544946
	3,01E-44

	FREE:Music
	0,125580728
	0,018049669
	6,957508797
	3,47E-12

	FREE:Lifestyle
	0,083491599
	0,01732141
	4,820138587
	1,44E-06

	FREE:Healtcare
	0,429399912
	0,021785929
	19,70996593
	2,02E-86

	FREE:Games
	-0,198710341
	0,013290115
	-14,95173973
	1,59E-50

	FREE:Finance
	0,179394078
	0,025951341
	6,912709445
	4,76E-12

	FREE:Entertainment
	0,100203109
	0,014657476
	6,83631381
	8,14E-12

	FREE:Education
	0,306773548
	0,01717152
	17,8652529
	2,41E-71

	FREE:Books
	0,447429497
	0,018735506
	23,881367
	6,37E-126

	FREE:Medical
	0,484275454
	0,026135632
	18,5293187
	1,33E-76

	datedif:Weather
	0,000264362
	0,000158886
	1,663842228
	0,096145065

	datedif:Utilities
	-0,000317257
	7,09E-05
	-4,471590282
	7,77E-06

	datedif:Travel
	0,000377222
	6,51E-05
	5,793754324
	6,89E-09

	datedif:Sports
	0,000341355
	7,67E-05
	4,45061862
	8,57E-06

	datedif:SocialNet
	0,00048444
	8,10E-05
	5,979322689
	2,24E-09

	datedif:Reference
	-0,000259372
	6,64E-05
	-3,907035466
	9,35E-05

	datedif:Prodcutivity
	0,000150938
	6,21E-05
	2,43095111
	0,015059861

	datedif:News
	0,000196813
	9,66E-05
	2,038458554
	0,041505019

	datedif:Navigation
	0,000459128
	7,65E-05
	6,004549409
	1,92E-09

	datedif:Music
	0,000754609
	6,29E-05
	12,00282414
	3,50E-33

	datedif:Lifestyle
	-0,000445707
	6,13E-05
	-7,275078885
	3,47E-13

	datedif:Healtcare
	0,000219949
	6,97E-05
	3,154198812
	0,001609562

	datedif:Games
	-0,000851275
	4,51E-05
	-18,87138152
	2,19E-79

	datedif:Finance
	0,000444539
	8,63E-05
	5,15118255
	2,59E-07

	datedif:Entertainment
	-0,000519099
	5,11E-05
	-10,15675023
	3,12E-24

	datedif:Education
	-8,13E-05
	5,73E-05
	-1,417557574
	0,15632107

	datedif:Books
	-0,000351761
	6,63E-05
	-5,308481511
	1,11E-07

	datedif:Medical
	0,000371049
	9,70E-05
	3,823496336
	0,000131601



1.6. Results for model 2.1

	
	Estimate
	Std. Error
	t value
	Pr(>|t|)

	(Intercept)
	-3,16559999
	0,013134633
	-241,011691
	0

	datedif
	-0,008015477
	0,000177253
	-45,22056532
	0

	I(datedif^2)
	2,61E-05
	6,69E-07
	39,08110753
	0

	I(datedif^3)
	-2,11E-08
	7,38E-10
	-28,57985857
	2,15E-179

	GDPnorm
	-0,119579056
	0,002639503
	-45,30362849
	0

	PDInorm
	-0,05035613
	0,002891288
	-17,41650624
	6,71E-68

	IDVnorm
	-0,091607836
	0,002817464
	-32,51429207
	1,79E-231

	MASnorm
	-0,018715396
	0,002035115
	-9,196235802
	3,73E-20

	UAInorm
	0,016399106
	0,002060138
	7,960199061
	1,72E-15



1.7.Results for model  2.2

	
	Estimate
	Std. Error
	t value
	Pr(>|t|)

	(Intercept)
	-4,132612784
	0,012054926
	-342,8152735
	0

	datedif
	-0,004169597
	0,000156576
	-26,62989766
	4,76E-156

	I(datedif^2)
	1,74E-05
	5,89E-07
	29,52432659
	2,74E-191

	I(datedif^3)
	-1,38E-08
	6,50E-10
	-21,27141384
	2,50E-100

	GDPnorm
	-0,085919386
	0,003132954
	-27,42439769
	2,31E-165

	FREE
	1,055196062
	0,003748648
	281,4870657
	0

	PDInorm
	-0,072637413
	0,003437445
	-21,13121911
	4,90E-99

	IDVnorm
	-0,051709405
	
	-15,37503213
	2,53E-53

	MASnorm
	-0,020821018
	0,002358522
	-8,827992776
	1,07E-18

	UAInorm
	0,031763024
	0,002485434
	12,77966959
	2,18E-37

	GDPnorm:FREE
	-0,031536491
	0,004672248
	-6,749747289
	1,48E-11

	FREE:PDInorm
	0,042478943
	0,005115696
	8,303649659
	1,01E-16

	FREE:IDVnorm
	-0,017637528
	0,00498523
	-3,537956921
	0,0004033

	FREE:MASnorm
	0,004187278
	0,003626069
	1,154770564
	0,248185365

	FREE:UAInorm
	-0,015332297
	0,003638906
	-4,213435559
	2,52E-05



1.8.1 Coeficients for model 3,1

	Sum of Pr(>|t|)
	Variable
	 

	Country
	(Intercept)
	datedif

	2
	0
	2,17937E-07

	3
	0
	2,83569E-19

	4
	0
	2,28653E-29

	5
	0
	2,77674E-19

	6
	0
	4,43366E-68

	7
	0
	3,7323E-67

	8
	0
	0,000171641

	9
	0
	3,13957E-21

	10
	0
	0,004762799

	11
	0
	0,001249577

	12
	0
	4,54629E-07

	13
	0
	7,93368E-92

	14
	0
	3,31706E-23

	15
	0
	5,91172E-35

	16
	0
	1,17992E-13

	17
	0
	4,99054E-45

	18
	0
	1,41087E-93

	19
	0
	2,81572E-14

	20
	0
	0,074407623

	21
	0
	6,97834E-19

	23
	0
	3,36205E-06

	24
	0
	0,023371605

	25
	0
	1,0779E-27

	26
	0
	0,309122848

	27
	0
	0,023194183

	28
	0
	2,51318E-46

	29
	0
	1,86376E-27

	30
	0
	3,94557E-09

	34
	0
	1,62561E-10

	35
	0
	5,02249E-24

	36
	0
	0,099473689

	37
	0
	6,34554E-55

	38
	0
	1,18103E-32

	39
	0
	1,60246E-16

	40
	0
	0,229456124

	41
	0
	0,005200967

	42
	0
	0,000162461

	43
	0
	0,816047889

	44
	0
	9,45253E-13

	45
	0
	2,62492E-23

	47
	0
	0,038825802

	48
	0
	4,19238E-10

	50
	0
	1,07428E-25

	51
	0
	0,000433497

	53
	0
	0,000114194

	54
	0
	0,003389498

	55
	0
	5,70874E-05

	56
	0
	3,40891E-07

	57
	0
	0,000129191

	58
	0
	2,4385E-160

	59
	0
	0,000556478

	60
	0
	0,491661014

	61
	0
	1,56018E-12



1.8.2 R2 values model 3.1

	
	V1
	

	2
	0,005769254
	0,58%

	3
	0,0125684
	1,26%

	4
	0,019736163
	1,97%

	5
	0,014322403
	1,43%

	6
	0,035491328
	3,55%

	7
	0,037759941
	3,78%

	8
	0,003903863
	0,39%

	9
	0,016838739
	1,68%

	10
	0,002059559
	0,21%

	11
	0,006226747
	0,62%

	12
	0,006191205
	0,62%

	13
	0,04864749
	4,86%

	14
	0,01542323
	1,54%

	15
	0,021595613
	2,16%

	16
	0,012158357
	1,22%

	17
	0,023924893
	2,39%

	18
	0,046654784
	4,67%

	19
	0,010065126
	1,01%

	20
	0,001340727
	0,13%

	21
	0,012105469
	1,21%

	22
	0
	0,00%

	23
	0,005288039
	0,53%

	24
	0,001100534
	0,11%

	25
	0,019520694
	1,95%

	26
	0,000240227
	0,02%

	27
	0,000974811
	0,10%

	28
	0,026114165
	2,61%

	29
	0,015210107
	1,52%

	30
	0,007205554
	0,72%

	31
	0
	0,00%

	32
	0
	0,00%

	33
	0
	0,00%

	34
	0,00841333
	0,84%

	35
	0,015238217
	1,52%

	36
	0,000501392
	0,05%

	37
	0,032415367
	3,24%

	38
	0,021332043
	2,13%

	39
	0,01156234
	1,16%

	40
	0,000851941
	0,09%

	41
	0,00251358
	0,25%

	42
	0,002849747
	0,28%

	43
	1,95E-05
	0,00%

	44
	0,010144222
	1,01%

	45
	0,020673014
	2,07%

	46
	0
	0,00%

	47
	0,001021255
	0,10%

	48
	0,006192821
	0,62%

	49
	0
	0,00%

	50
	0,016023465
	1,60%

	51
	0,001906476
	0,19%

	52
	0
	0,00%

	53
	0,004426537
	0,44%

	54
	0,004571831
	0,46%

	55
	0,003023727
	0,30%

	56
	0,004729954
	0,47%

	57
	0,002584935
	0,26%

	58
	0,075336924
	7,53%

	59
	0,003587637
	0,36%

	60
	0,000171477
	0,02%

	61
	0,011291569
	1,13%



1.9.1Significance for model  3.2

	Sum of Pr(>|t|)
	Variable
	 
	 
	 

	Country
	(Intercept)
	datedif
	I(datedif^2)
	I(datedif^3)

	2
	1,6491E-180
	3,64083E-12
	2,05998E-09
	2,44121E-06

	3
	3,7447E-269
	1,2063E-16
	4,66217E-12
	5,83197E-07

	4
	2,3639E-255
	4,73352E-16
	1,87631E-12
	1,73678E-07

	5
	3,126E-296
	0,000340338
	0,013199746
	0,384062902

	6
	0
	1,48796E-12
	8,01166E-11
	4,2474E-06

	7
	0
	1,72201E-16
	7,30836E-13
	9,26815E-07

	8
	2,2334E-154
	0,00564509
	0,057170851
	0,354447878

	9
	1,8408E-188
	4,31386E-28
	2,70813E-16
	6,66113E-10

	10
	5,7541E-153
	2,70348E-06
	2,42126E-05
	0,000380811

	11
	3,43639E-46
	0,000518452
	0,005635069
	0,052288547

	12
	1,8306E-131
	4,82882E-15
	2,80029E-12
	6,3739E-09

	13
	0
	5,96783E-16
	2,73044E-13
	4,14375E-07

	14
	2,6178E-291
	2,5171E-12
	2,93396E-08
	0,000406277

	15
	6,1435E-307
	1,28433E-19
	2,11604E-14
	6,02877E-08

	16
	7,036E-212
	4,64604E-05
	0,007112094
	0,30924368

	17
	0
	1,04014E-25
	9,66734E-21
	1,07864E-12

	18
	0
	1,53729E-08
	5,47659E-08
	0,00029854

	19
	9,5591E-231
	4,60618E-12
	7,90439E-09
	3,01123E-05

	20
	1,03296E-49
	8,221E-08
	1,00265E-05
	0,000600953

	21
	6,8474E-284
	1,48196E-13
	2,75506E-09
	6,4734E-05

	23
	4,754E-167
	2,9366E-07
	4,89845E-05
	0,004983133

	24
	9,6925E-189
	3,00549E-11
	1,64932E-08
	6,47153E-06

	25
	1,1546E-248
	1,78147E-11
	2,53544E-08
	0,000188843

	26
	7,4183E-187
	8,525E-09
	8,43904E-05
	0,024455658

	27
	1,2792E-214
	6,54482E-10
	2,72589E-07
	6,57366E-05

	28
	0
	1,90327E-18
	1,195E-14
	1,77363E-08

	29
	0
	7,53114E-14
	3,66308E-10
	1,63573E-05

	30
	2,2027E-261
	1,02051E-07
	0,003260724
	0,205272866

	34
	1,1256E-175
	8,2685E-11
	8,44863E-08
	0,000116298

	35
	5,517E-296
	5,0324E-10
	2,26608E-08
	2,20067E-05

	36
	2,4635E-201
	5,97418E-15
	1,46276E-10
	7,23671E-07

	37
	0
	4,06839E-16
	7,09271E-13
	3,17924E-07

	38
	1,349E-289
	1,27486E-13
	2,04702E-09
	0,000115697

	39
	1,9555E-229
	3,9677E-14
	8,94027E-10
	2,5834E-05

	40
	6,45357E-47
	0,066641654
	0,219402058
	0,525362525

	41
	4,7607E-106
	2,16724E-05
	0,000194064
	0,002350324

	42
	3,3718E-207
	2,13707E-06
	0,000423303
	0,030395133

	43
	4,4399E-109
	0,055800978
	0,162743275
	0,345596402

	44
	4,9455E-216
	1,35236E-12
	3,81044E-09
	1,811E-05

	45
	3,3877E-188
	2,26826E-09
	3,68779E-06
	0,005752532

	47
	1,4647E-127
	2,00226E-14
	2,70072E-11
	2,82259E-08

	48
	4,1222E-248
	7,74741E-16
	1,35535E-11
	3,96212E-07

	50
	0
	6,5152E-18
	2,12921E-12
	1,70785E-06

	51
	1,5342E-253
	1,90096E-15
	9,97281E-11
	1,39848E-06

	53
	2,3938E-109
	1,09846E-08
	9,53399E-07
	0,000103996

	54
	1,91428E-46
	8,40853E-07
	1,6773E-05
	0,000418976

	55
	1,0015E-228
	1,69257E-11
	2,66837E-09
	1,09475E-06

	56
	6,3449E-253
	5,29123E-09
	9,20805E-07
	0,000240102

	57
	4,3602E-239
	4,75018E-12
	2,58351E-09
	2,21282E-06

	58
	0
	3,47575E-13
	1,56729E-13
	1,38489E-07

	59
	5,5576E-126
	0,000441054
	0,001487228
	0,008975715

	60
	5,3851E-102
	0,000470468
	0,001690871
	0,006555864

	61
	5,6595E-167
	3,62973E-13
	2,74471E-10
	9,27709E-07



1.9.2 R2 values for model 3.2

	
	R-squared
	Explanation in %

	2
	0,028204204
	2,82%

	3
	0,042954248
	4,30%

	4
	0,04803638
	4,80%

	5
	0,034597538
	3,46%

	6
	0,056577676
	5,66%

	7
	0,069439044
	6,94%

	8
	0,017172668
	1,72%

	9
	0,059296019
	5,93%

	10
	0,011504286
	1,15%

	11
	0,029250592
	2,93%

	12
	0,031963917
	3,20%

	13
	0,078376366
	7,84%

	14
	0,046932128
	4,69%

	15
	0,05788809
	5,79%

	16
	0,041040431
	4,10%

	17
	0,056489893
	5,65%

	18
	0,063828155
	6,38%

	19
	0,034115151
	3,41%

	20
	0,027132967
	2,71%

	21
	0,041913617
	4,19%

	22
	0
	0,00%

	23
	0,026485462
	2,65%

	24
	0,019153793
	1,92%

	25
	0,046980499
	4,70%

	26
	0,031481848
	3,15%

	27
	0,016349534
	1,63%

	28
	0,055126688
	5,51%

	29
	0,039450192
	3,95%

	30
	0,032956506
	3,30%

	31
	0
	0,00%

	32
	0
	0,00%

	33
	0
	0,00%

	34
	0,03332828
	3,33%

	35
	0,030796904
	3,08%

	36
	0,024025105
	2,40%

	37
	0,061427309
	6,14%

	38
	0,054648997
	5,46%

	39
	0,04338243
	4,34%

	40
	0,012126314
	1,21%

	41
	0,013612897
	1,36%

	42
	0,021362143
	2,14%

	43
	0,00402001
	0,40%

	44
	0,038123988
	3,81%

	45
	0,055842977
	5,58%

	46
	0
	0,00%

	47
	0,023887493
	2,39%

	48
	0,032004846
	3,20%

	49
	0
	0,00%

	50
	0,052211071
	5,22%

	51
	0,025569729
	2,56%

	52
	0
	0,00%

	53
	0,024606403
	2,46%

	54
	0,028443718
	2,84%

	55
	0,018311333
	1,83%

	56
	0,020539893
	2,05%

	57
	0,019416796
	1,94%

	58
	0,097984969
	9,80%

	59
	0,010793514
	1,08%

	60
	0,006368609
	0,64%

	61
	0,038688081
	3,87%
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1.10.2 R2 values for model 3.3

	
	V1
	

	2
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	10,22%

	3
	0,180261494
	18,03%

	4
	0,154948456
	15,49%

	5
	0,112181357
	11,22%

	6
	0,213047004
	21,30%

	7
	0,212928151
	21,29%

	8
	0,054181686
	5,42%

	9
	0,122751698
	12,28%

	10
	0,065016428
	6,50%

	11
	0,069191954
	6,92%

	12
	0,137260449
	13,73%

	13
	0,203265337
	20,33%

	14
	0,17539164
	17,54%

	15
	0,182896641
	18,29%

	16
	0,163090956
	16,31%

	17
	0,182975789
	18,30%

	18
	0,180024881
	18,00%

	19
	0,147225019
	14,72%

	20
	0,04938058
	4,94%

	21
	0,162918287
	16,29%

	22
	0
	0,00%

	23
	0,089265358
	8,93%

	24
	0,103151738
	10,32%

	25
	0,144287232
	14,43%

	26
	0,090330924
	9,03%

	27
	0,091053977
	9,11%

	28
	0,204061735
	20,41%

	29
	0,189652014
	18,97%

	30
	0,088813069
	8,88%

	31
	0
	0,00%

	32
	0
	0,00%

	33
	0
	0,00%

	34
	0,114117959
	11,41%

	35
	0,160220382
	16,02%

	36
	0,110054382
	11,01%

	37
	0,17608266
	17,61%

	38
	0,18411763
	18,41%

	39
	0,146618568
	14,66%

	40
	0,029566304
	2,96%

	41
	0,037638366
	3,76%

	42
	0,129926793
	12,99%

	43
	0,027842095
	2,78%

	44
	0,148178744
	14,82%

	45
	0,130915878
	13,09%

	46
	0
	0,00%

	47
	0,102815212
	10,28%

	48
	0,201240502
	20,12%

	49
	0
	0,00%

	50
	0,167546844
	16,75%

	51
	0,134394057
	13,44%

	52
	0
	0,00%

	53
	0,055054522
	5,51%

	54
	0,053049658
	5,30%

	55
	0,122688505
	12,27%

	56
	0,124613973
	12,46%

	57
	0,122220931
	12,22%

	58
	0,235331447
	23,53%

	59
	0,047468992
	4,75%

	60
	0,06268119
	6,27%

	61
	0,052269278
	5,23%
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0,047181938
0,111862601
0,168764603
0,014788225
0,431720936
0,390972271
0,337077232
0,825673536
0,303840647
0,052350898
0,92441748
0,61749705
0,364757731
0,629357452
0,489662927
0,924528021
0,269499092
0,006265904
0,550009104
0,939765415
0,820284496
0,848682367
0,033388078
0,245367105
0,001000731
0,501841049
0,318169109
0,25784475

0,467447747
0,419865488
0,004253395
0,175425781
0,843138243
0,209925645
0,685502501
0,175453282
0,622774605
0,819838351
0,559331053
0,302419289
0,048713652
0,096533775
0,422957241
0,998995087
0,813706805
0,38459114
0,826381516
0,281653164
0,617796823
0,390196327
0,363800956
0,101862041
0,861031723
0,615746381
0,616409031
0,464076394
0,255610844
0,902061749
0,000682167
0,628786581
0,176388716
0,003908465
0,82560706
0,090824514
0,650502656
0,02031144
0,308214744
0,313749202
0,702785182
0,164287112
0,244889792
0,265286192
0,972593309
0,594478095
0,05383602
0,206645985
0,004902154
0,000294728
0,028520349
0,118484751
0,843599904
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Som van Pr(>|t]) Variable |
Country (Intercept) datedif I(datedif~2) I(datedif~3)

2 5,6392E-234 9,22838E-11 2,91434E-09 3,99012E-06

3 0 1,72785E-10 8,91294E-09 9,69065E-05

4 0 2,10164E-07 2,3853E-06 0,002582917

5 o 0,004425859 0,017017315 0,324278569

6 0 2,21022E-05 7,70442E-06 0,006787153

7 o 5,90568E-09 2,8423E-08 0,000507931

8 2,3218E-175 0,000315955 0,003857627 0,076629581

9 8,2275E-214 9,31462E-32 1,48229E-24 2,74142E-18
10 3,9446E-180 4,48136E-05 0,000195706 0,00567171
11 2,44954E-56 0,022833026 0,034147076 0,120943122
12 7,85349E-11 5,57306E-08
13 0 1,06119E-07 7,33437E-08 0,000858873
14 o 1,07536E-05 0,00037045 0,093301956
15 0 1,88991E-14 4,52723E-12 1,80695E-06
16 1,2792E-266 0,00142038 0,047746371 0,881376252
17 0 5,8005E-13 8,27182E-12 2,49555E-06
18 o 4,61496E-06 1,0921E-06 0,002483241
19 3,6554E-280 1,18458E-06 8,2448E-06 0,002607885
20 3,23614E-55 6,77544E-08 1,47133E-06 8,25783E-05
21 o 8,19606E-08 2,45163E-06 0,002825745
23 6,1436E-200 5,05137E-09 9,41781E-08 2,77703E-05
24 3,0357E-266 5,5826E-07 4,62266E-06 0,00026063
25 o 1,56621E-05 0,000192685 0,041648671
26 4,2221E-217 3,19533E-10 1,40926E-06 0,001566148
27 1,5716E-282 1,24547E-07 3,34162E-06 0,000965232
28 0 4,50214E-10 5,54286E-09 0,000134611
29 o 1,45868E-09 7,10174E-07 0,00393923
30 9,3397E-291 4,53003E-13 8,966E-06 0,016144582
34 2,0593E-226 1,61616E-07 5,65195E-06 0,001828412
35 o 0,001667425 0,002903152 0,077696408
36 8,8195E-292 3,15697E-07 2,25122E-06 0,000292257
37 o 3,84001E-05 3,05149E-05 0,017853691
38 o 2,48185E-07 8,2413E-06 0,011108483
39 1,08E-293 4,2424E-06 4,09739E-05 0,010304617
40 1,50399E-51 0,019396105 0,026873141 0,06322339
41 2,8307E-115 8,42548E-07 5,58539E-07 8,1551E-06
42 o 3,40094E-05 0,000148935 0,010291719
43 3,1235E-135 0,342058952 0,294208031 0,430657356
44 1,0406E-294 7,16049E-12 2,54089E-09 3,18224E-05
45 2,9043E-235 6,29113E-08 2,83309E-06 0,004765483
47 5,225E-208 4,89008E-09 3,51771E-08 1,0203E-05
48 o 4,67565E-12 6,91852E-12 6,75296E-08
50 o 9,1653E-15 1,82319E-11 5,4066E-06
51 o 5,7269E-09 1,34682E-07 0,000155522
53 2,4059E-121 1,91346E-08 1,06631E-07 1,61157E-05
54 1,6527E-55 2,28429E-07 1,4922E-06 5,0467E-05
55 o 1,04919E-06 1,07462E-06 5,40119E-05
56 o 7,10656E-08 4,03807E-08 5,46137E-06
57 5,1817E-298 3,38337E-08 1,50274E-07 1,96329E-05
58 o 0,000102023 7,5859E-07 0,002933209
59 8,951E-153 2,24296E-05 6,25001E-06 6,02079E-05
60 3,8755E-131 0,000677408 0,000741238 0,002574877
61 5,1552E-206 1,98077E-10 3,78543E-09 4,42664E-06





[image: image49.png]FREE

Books

Education

Entertainment

Finance

7,45136E-10
2,62293E-14
2,7083E-06
4,7119E-06
3,4221E-22
1,40698E-14
2,55278E-07
3,93395E-07
4,05482E-06
0,001477098
1,8013E-05
8,12371E-16
1,93196E-12
6,27206E-05
0,002367481
1,03492E-20
5,41703E-27
1,04713E-05
0,000339447
2,95449E-11
0,000876463
1,96724E-10
2,98413E-10
2,15649E-06
3,73154E-16
1,03012E-11
0,001204049
1,52106E-06
1,18736E-07
1,78372E-08
1,60921E-21
2,12735E-21
1,08784E-07
5,77105E-09
0,294435629
0,000188255
4,99212E-17
6,2663E-16
7,98389E-11
1,08761E-09
1,17384E-12
1,93266E-18
5,30799E-16
2,40619E-13
9,2515E-05
0,091038452
2,46791E-20
5,13478E-12
2,13561E-11
5,43305E-29
7,03042E-05
3,97339E-05
6,67144E-08

0,000240052
3,50309E-08
0,003722215
4,8609E-20
2,04938E-06
1,03255E-13
0,000400784
2,81347E-08
0,000281399
0,573537964
0,000303079
6,14293E-16
1,89059E-15
2,475E-33
0,355761707
2,01228E-21
0,928471742
0,134579074
0,662935686
1,90234E-10
0,166274204
0,270301068
0,061545198
0,001143619
0,010576912
5,25162E-23
0,244266189
0,629854366
0,001643994
3,44551E-08
0,919076435
3,87413E-13
0,88471038
3,9633E-05
0,022130252
0,008459596
0,0001314
0,011771067
0,955669919
0,447071867
1,11081E-05
1,91361E-18
0,000818387
8,27117E-06
0,058293385
0,075237275
0,005297186
0,38491507
0,023435428
0,001555029
0,002305419
0,573123394
0,348948058

0,928428969
1,57507E-15
3,48962E-08
5,5529E-09
0,242509672
1,71727E-07
0,5833395
1,18852E-06
0,696876882
0,606198446
0,000833452
7,71606E-11
0,077666544
4,35899E-08
0,972240434
8,26339E-05
0,020285611
3,07847E-07
0,297356504
1,31437E-11
0,009668953
1,70247E-05
1,47606E-07
0,73062422
9,97897E-06
1,32964E-06
0,001672307
0,950469582
0,612916138
0,202424328
0,146004137
6,70912E-06
4,17242E-07
3,47338E-05
0,434704321
0,005183927
0,567667421
0,024685805
0,643047791
0,291142189
0,003024989
4,18991E-08
6,08482E-11
3,97558E-10
0,34354989

0,043524055

0,099713838
9,70994E-07

0,172514262

0,015173761

0,943668208

0,079289091

0,475180254

0,11527905
0,346870335
0,400474475

0,011784182

0,21791304

0,038274762
0,068594061
0,536227373

0,41777744

0,002968216

0,087196428
0,76824569

0,006528787

0,024667798
0,054758354
0,393966321

0,003847657

0,56171237
3,72088E-05
0,180051975

0,003178179
0,167743252

0,028057982
0,069646338
0,816446594
0,02004193

0,000467579

0,000560705

0,06828039
0,182638004
0,117347016

0,048258782
0,174156635
0,995580461

0,002267637
0,688871856
0,00578583
0,077246386

0,000743252
0,626118423

2,97713E-05
0,372517397
0,159373865
0,259501356
0,753977176
0,0156624
0,153806676

0,020442709

0,286159151
5,63682E-06
0,200941785
0,757041242
0,925415377

0,654589533
0,005466649
0,394710076
0,153052304
0,934160492
0,045245375
0,080476085
0,319248724
0,388212595
0,137113013
0,061016544
0,000163887
0,104872469
0,008806056
0,740567624
0,273567026
0,304421088
0,012041751
0,126881526
0,650847324
0,322813306
9,51224E-05
0,370793601
0,249472219
0,058602562
2,65788E-06
0,017418404
0,152269265
0,41017598
0,04805729
0,011735169
1,51099E-05
0,115333967
0,667909335
0,596027632
0,001659471
4,7443E-09
0,179384956
0,481511374
0,061344769
0,004213204
0,000611838
0,003254608
0,8283105
0,731882549
0,020165609
0,003612817
0,478116931
0,025894371
0,003142037
0,145146379
2,88992E-06
0,580381337





1.11.2 R2 values for model 3.4.1

	
	
	

	2
	0,109217388
	10,92%

	3
	0,187169296
	18,72%

	4
	0,158346599
	15,83%

	5
	0,12329618
	12,33%

	6
	0,219812881
	21,98%

	7
	0,218303503
	21,83%

	8
	0,065282662
	6,53%

	9
	0,125472853
	12,55%

	10
	0,074631211
	7,46%

	11
	0,074077342
	7,41%

	12
	0,144958161
	14,50%

	13
	0,210348049
	21,03%

	14
	0,180391126
	18,04%

	15
	0,189368697
	18,94%

	16
	0,172800359
	17,28%

	17
	0,188249879
	18,82%

	18
	0,187939055
	18,79%

	19
	0,15817804
	15,82%

	20
	0,058226285
	5,82%

	21
	0,168076128
	16,81%

	22
	0
	0,00%

	23
	0,093944886
	9,39%

	24
	0,109492773
	10,95%

	25
	0,149373449
	14,94%

	26
	0,096316711
	9,63%

	27
	0,095837073
	9,58%

	28
	0,210838923
	21,08%

	29
	0,197562519
	19,76%

	30
	0,096765537
	9,68%

	31
	0
	0,00%

	32
	0
	0,00%

	33
	0
	0,00%

	34
	0,126691966
	12,67%

	35
	0,163392715
	16,34%

	36
	0,115345004
	11,53%

	37
	0,180811803
	18,08%

	38
	0,190443137
	19,04%

	39
	0,152103125
	15,21%

	40
	0,040119524
	4,01%

	41
	0,047529121
	4,75%

	42
	0,135922917
	13,59%

	43
	0,037713777
	3,77%

	44
	0,15231771
	15,23%

	45
	0,135379403
	13,54%

	46
	0
	0,00%

	47
	0,108566454
	10,86%

	48
	0,206652139
	20,67%

	49
	0
	0,00%

	50
	0,17271766
	17,27%

	51
	0,140094823
	14,01%

	52
	0
	0,00%

	53
	0,060664186
	6,07%

	54
	0,06679826
	6,68%

	55
	0,126889383
	12,69%

	56
	0,133254962
	13,33%

	57
	0,129675719
	12,97%

	58
	0,24462255
	24,46%

	59
	0,053516516
	5,35%

	60
	0,066196285
	6,62%

	61
	0,059930925
	5,99%
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0,756592272
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0,10057176
0,000144904
0,045330127
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0,885778337
0,01593303
0,075654534
0,002838504
0,939236496
2,22756E-05
0,589752881
0,024758795
0,005081582
0,092957653
0,013716868
0,006556594
0,000671162
0,032985108
0,345210469
0,225500956
0,002238033

3,43922E-06
0,33173667
9,62268E-06
0,402988631
0,034308908
0,101751271
0,934977917
0,019696165
3,31254E-07
0,006545181
0,001154356
0,003374234
0,812412465
0,415140265
0,026620207
2,69245E-07
0,000445109
0,01230677
0,103536492
0,142549816
2,7056E-09
0,085528821
0,175690222
0,257920581
0,000661292
0,350081564
0,029903534
2,98514E-07
0,080648867
0,044285539
0,206708837
0,257829338
0,075759097
0,000972878
0,000343061
0,96213794
4,16801E-05
6,19674E-05
0,000361855
0,004049592
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Games Healtcare Lifestyle Medical Music
1,65892E-32 0,005236413 0,002873992 0,447662663 0,158202963
4,43285E-36 0,526309827 0,281925969 0,054405505 0,859797181
3,64471E-19 0,000125361 0,027423377 0,332933711 0,000600996

0,101419076 0,057304955 0,313024071 0,008095804

1,95399E-42 0,076852646 0,33948543 0,319091555 3,45048E-07
1,7032E-41 0,05305097 0,345548701 1,81792E-06 0,512393889
4,57103E-07 0,429156358 0,009616888 0,00113853 0,012312801
2,19984E-11 0,736901965 0,025252445 0,011416762 0,14492447
2,14717E-08 0,702992471 0,88862304 0,032906489 0,591428315
0,46998872 0,06019335 0,159771322 0,449698655

3,10566E-18 0,796948034 0,012479875 0,025244295 0,02941478
2,0501E-34 0,225814145 0,1916951 4,12719E-05 0,074644768

0,339205869
0,05987685
8,08048E-05
0,00807349
0,801876304
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0,134782308
0,098739517
0,007727855
0,0226476
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0,225400325
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0,000241954
0,04521145
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0,438232565
0,405586918
0,610487291
0,513428996
0,306125252
0,582018137
0,871848506
0,362490676
0,009844108
0,268296482
0,026261901
0,112792502
0,69695328
0,002646314
0,046693322
0,776316647
0,776946877
0,02185254
0,000688244
3,40592E-06
0,541596279
0,078746212
0,127800167
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1.12.2 R2 values for model 3.4.2

	
	V1
	

	2
	0,348807228
	34,88%

	3
	0,325158926
	32,52%

	4
	0,32279538
	32,28%

	5
	0,332409836
	33,24%

	6
	0,390000382
	39,00%

	7
	0,346791707
	34,68%

	8
	0,306830122
	30,68%

	9
	0,36442023
	36,44%

	10
	0,326101232
	32,61%

	11
	0,339576219
	33,96%

	12
	0,334180425
	33,42%

	13
	0,341799777
	34,18%

	14
	0,334162342
	33,42%

	15
	0,362223304
	36,22%

	16
	0,329629924
	32,96%

	17
	0,36404945
	36,40%

	18
	0,313587654
	31,36%

	19
	0,324186243
	32,42%

	20
	0,358116202
	35,81%

	21
	0
	0,00%

	22
	0,304465899
	30,45%

	23
	0,347484046
	34,75%

	24
	0,343771617
	34,38%

	25
	0,312235999
	31,22%

	26
	0,365773898
	36,58%

	27
	0,359790653
	35,98%

	28
	0,326285532
	32,63%

	29
	0,299890746
	29,99%

	30
	0
	0,00%

	31
	0
	0,00%

	32
	0
	0,00%

	33
	0,282549013
	28,25%

	34
	0,359487809
	35,95%

	35
	0,356682827
	35,67%

	36
	0,356131917
	35,61%

	37
	0,305206272
	30,52%

	38
	0,329999265
	33,00%

	39
	0,341204952
	34,12%

	40
	0,312641696
	31,26%

	41
	0,408044914
	40,80%

	42
	0,418811544
	41,88%

	43
	0,388470236
	38,85%

	44
	0,336246209
	33,62%

	45
	0
	0,00%

	46
	0,366336513
	36,63%

	47
	0,423424248
	42,34%

	48
	0
	0,00%

	49
	0,315479932
	31,55%

	50
	0,383028405
	38,30%

	51
	0
	0,00%

	52
	0,294083855
	29,41%

	53
	0,353215857
	35,32%

	54
	0,389953004
	39,00%

	55
	0,36199707
	36,20%

	56
	0,330897928
	33,09%

	57
	0,400610189
	40,06%

	58
	0,354893198
	35,49%

	59
	0,366544099
	36,65%

	60
	0,276819884
	27,68%


NB.�It is important to keep in mind while reading the following part that the variable date-difference is constructed in such a way that the higher the variable gets the earlier the application was launched. You can view the variable as the programs’ age.








Table 2








� The power to process calculation. The higher the processing power, the more complex tasks a computing device can handle. 


� iPhone OS  2.0-3.0, when said iPhone platform it’s is implicated that the platform used on the iPod Touch is also meant with it since the basic operating system is the same. 


� Standalone-application: An application that does not benefit from network externalities. 


�Operating System: program that manages a computer’s resources, especially the allocation of those resources among other programs. http://computer.howstuffworks.com/operating-system1.htm 


� http://developer.apple.com/technologies/tools/xcode.html


� The Internet is accessible from almost everywhere, but there are locations where use is limited by authorities.


�http://comscore.com/Press_Events/Press_Releases/2010/2/comScore_Reports_December_2009_U.S._Mobile_Subscriber_Market_Share


� Concluded from seeing: http://socialnomics.net/video/


� An implementation strategy were a product is introduced on a different time in each country, instead of one simultaneous introduction (called a sprinkler strategy)  


� Term I use to describe the shape, meaning that it’s a U shape with one higher side (going to infinity) and a cut-off other side on the y-axis.


� Tested using the equation application on: http://www.mathopenref.com/cubicexplorer.html


� The price variable is a dummy called FREE. 1 meaning the App is free of charge, 0 meaning there is a cost in acquiring the application. 


� These graphs are not added to this thesis due to the attempt to keep the exhibit chapter of reasonable size.
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