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Analysis of app store data reveals
what users do in the app store.

® We want to know why users do what
they do.

® Ve want to know what users do after
they leave the app store.



Motivation

® Existing research in market-driven SE and IS study country
differences in software systems usage

® Findings used to inform developers when building software
for different countries

® Apps are sold worldwide

® No studies on country differences in mobile app usage

Hypothesis: Differences exist in mobile app usage
behaviour between countries.

These differences bring new challenges to market-
driven software engineering.




Research Questions

RQI: User adoption of the app store concept
RQ?2: Their app needs

RQ3:Their rationale for selecting or
abandoning an app

RQ4: Differences in behaviour (RQ1-3)
between countries



RQI:App Store Adoption

® RQI.l What is the distribution of users across
mobile app platforms?

® RQI.2 How frequently do users visit their app
stores to look for apps!?

® RQI.3 On average, how many apps do users
download per month!?

® RQI.4 How do users find apps!



RQ2: User Needs

® RQ2.| What triggers users to start looking
for apps!?

® RQ2.2Why do users download apps!

e RQ2.3 What types of apps do they
download!?



RQ3: Influencing Factors

® RQ3.|l What are the factors that influence
users' choices of apps?

® RQ3.2 Given that ratings influence app
selection, why do users rate apps?

® RQ3.3 Why do users pay for apps?
® RQ3.4Why do users stop using an app!



RQ4: Differences between
Countries

® Reuvisit all the previous research questions
to identify differences across countries. E.g.:

® Do users in different countries have
different approaches to finding apps!?

® Are they influenced by different factors
when they choose or abandon apps!?



Methodology

® Target top |5 GDP countries

USA, China, Japan, Germany, France, Brazil, UK, Italy, Russia,
India, Canada, Spain, Australia, Mexico, and South Korea

® Online survey

® Construct questionnaire (close-ended with “other”,
language for |2+)

® Pilot study

® Translate questionnaire from English into 9 other
languages (Spanish, German, French, ltalian,
Portuguese, Russian, Mandarin, Japanese, Korean)

® Verify translated questionnaire



Questionnaire

® 3| questions
® App usage

® Demographics (gender, age, marital status,
nationality, country of residence, first language,
ethnicity, education level, occupation, and
household income)

® Big 5 personality traits (openness to
experience, conscientiousness, extraversion,
agreeableness, neuroticism)



English | Espafiol | Deutsch | Francais | ltaliano | Portugués | Pycckwit | Bi{&R3X | BAEE | 8120

What mobile device do you use?
Manufacturer name (e.g., Nokia)

Model name and number (e.g., E71)

Which app store do you use?

@ Blackberry App World @ Samsung Application Store
@ Google Play / Android Market @ None - my mobile device cannot run apps
@ Nokia Ovi Store @ | don't know

@ Windows Phone Marketplace @ Other (please specify)

@ Apple iOS App Store




English | Espaiiol | Deutsch | Francais | Italiano | Portugués | Pycckwii | Bi{& 3 | B &EE | 8t=0]

gAo| ALE3ta A= 2HIAT7|= FAdY 7R
HZA} 0|8 (ofl, =30}

717 2HH 2} HE (o, E71)

O|EH YA E0{E o] SEUHA?

@ a2l o 2= @ A4 ofEalAo|ld A0

@ X4 / = 20| = O} @ U Foi 7170l e N¥E 5 ALt
@ =7/0}ovi AE0] @ & 222U}

@ T E o @ 7 |E*HFH 22 7|XY)

@ oI E YA E0]




English | Espafiol | Deutsch | Francais | Italiano | Portugués | Pycckwit | Bi{&ERX | BEE | 850

Kakum ycTpocTBO MOBUNBHOW CBA3U Bbl NONb3yeTeCch?

Mpoussogurens (Hanpumep, Hokus)

HassaHwe u HOMep mogenu
(Hanpumep, E71)

Kakum marasmHoOM NpunoXeHUM Bbl NOnb3yerechb?
@ Blackberry App World @ Samsung Application Store

Hukakum - Ha MOeM YCTPOCTBE He 3anyCKalTCA HUKaKue

@ Google Play / Android Market - NPUNOXEHMS

@ Nokia Ovi Store @ He 3Ha0

@ Windows Phone Marketplace @ Apyrvmu (Mpoceba ykasars)

@ Apple iOS App Store




Data Collection

Total participants: >30,000
Total responses: >10,000 (30% response rate)

Screened out people who don’t use apps &
incomplete responses

N = 4,824
Male = 2,346 (49%), Female = 2,478 (51%)
Aged | |-87 (avg = 34.51,std = 15.19)
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RQI.I User Distribution

Percentage of Users (%)
0 10 20 30 40 50

Google 38.62
Apple N >1.72
Nokia NN 147

Samsung N 3.1

Blackberry M 5.97
Other M 3.05

Windows R 2.84

Mobile App Platform

5% did not know what their app store was



RQI.2 Frequency of Visit

Never

Less than once a month
Once a month

More than once a month
Once a week

More than once a week

Frequency of Visit

Once a day
Several times a day

Other

Percentage of Users in Category (%)
0 2 4 6 8 10 12 14 16 18 20

I 5.37

17.7



RQI.3 Average Downloads

Percentage of Users in Category (%)
0 5 10 15 20 25 30 35 40 45

0-1
2-5
6-10 NG 1339
11-20 N 7.21
21-30 1MW 2.4
Morethan30 [l 1.78

34.93

39.78

Average Downloads



RQ .4 Finding Apps

Percentage of Users in Category (%)
O 5 10 15 20 25 30 35 40 45 50

Search in app store by keyword 43.41
Browse randomly NG 26
Use search engines GGG 245
Look at top downloads chart GGG 2254

Compare several apps NN 3063

Visit websites that review apps NN )5 35
Look at featured apps NG S 31
Select first app on list | N © .33

Other I 1.89

Method to Find Apps



Trigger

RQ2.1 Triggers

Need to know something
Want to be entertained
Feeling bored

Need to do something
Feeling depressed

Other

Percentage of Users in Category (%)
0 10 20 30 40 50 60

I .14
I 5219
I .25
I 169

B 562

B 132



RQ?2.2 Reasons for Download

Percentage of Users in Category (%)
0 10 20 30 40 50 60 70

To be entertained 58.06

To carry out a task 50.93

App recommended by friends/family _ 36.34
out of curiosity | GGG 3547
To interact with friends/family _ 29.44
To access existing websites _ 28.4
App mentioned in media _ 20.27
App featured in app store _ 19.07

App featured in top downloads chart _ 16.79

Reason for Download

For someone else to use - 12.17
App advertised in existing app - 9.91

To interact with strangers - 8.4

To access information about favourite
- 7.94
brands/celebrities

Out of impulse - 7.82

other | 0.68



App Type

RQ2.3 App Types

Percentage of Users in Category (%)
0 10 20 30 40 50 60 70

60.41
55.04

Games

Social networking

Music | IEGIGNGNEEEEEEE. £ 131
Utilities N /0 .36
Weather N 0. 16

Photo & video NI /.33
Navigation NI 32239
Entertainment | N 3037

Book NG 30

News N 23 15
Lifestyle | NN > 36

Travel N > 33

Health | >1.06

Productivity | N 104>
Education N 154

Food TN 1353

Sports NN 17.7
Finance NN 14.64
Business NN 14.12

Reference | 10.3
Medical I 9.95
Catalogues N 3.29

other 1 0.79



RQ3.l Choice

Price

App features

App description
Reviews by other users
Star rating

Screen shots

Number of users
Number of ratings

Size of app

App nhame

Factor Influencing App Choice

App icon
Developer

Other

Percentage of Users in Category (%)

0 10 20 30 40 50

49.25
. £ 3.96
I 311
I .20
I 0o .56
I s 70
N 0G.76
I S 44

I .37

B 1233

B 1123

| 0.35

60

57.11



RQ3.2 Rating

Do not rate apps

To let others know app is good
To let others know app is bad
Asked by app to rate
Rewarded by app

Reason for Rating

Asked by someone to rate app

Other

Percentage of Users In Category (%)
0 10 20 30 40 50 60

. 502 .63
I 3 77
I 00438

I 534

B 1134

Bl ss3

1 0.17



Reason for Payment

RQ3.3 Payment

Percentage of Users in Category (%)
0 10 20 30 40 50 60

Do not pay for apps | N - ¢ :

Cannot find free apps with similar features _ 19.42

To get additional features for paid apps _ 17.39

To get additional features for free apps _ 14.97
Paid app is on sale - 13.91

Paid apps have better quality in general - 13.85

Paid apps have more features in general - 13.47

The paid app is of higher quality than
- 12.42
available free apps

To subscribe to free content - 8.5
To remove advertisements - 8.46
To subscribe to paid content - 6.63

Other | 0.44



RQ3.4 Abandonment

Percentage of Users in Category (%)
O 5 10 15 20 25 30 35 40 45 50

Do not need it anymore _ 44.36
Found better alternatives _ 39.43
Bored of app | NG :: s
App crashes _ 35.18
App does not have required features _ 35.12
App too slow _ 33.73
App does not work _ 30.45
App difficult to use _ 26.49
Need to pay extra for features _ 25.12
Advertisements are annoying _ 24.77
Do not need the features _ 24.71
App invades privacy _ 17.31
Forgot about app _ 14.72

App no longer used by friends and/or
B .:
family

other | 0.89

Reason for Abandonment



RQ4 Country Differences

® Pearson’s chi-squared test (X2)

® Analyse whether there were significant differences across
countries for all categorical variables

® p <0.00l => significant difference

® (dds ratio

® Measure the magnitude of the difference between each
country and the other countries

® Country C has an odds ratio of R for behaviour B =>
users from country C are R times more likely to exhibit
behaviour B compared to users from the other countries



Heat Map of Odds Ratio per Variable
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RQ4 Country Differences

UK
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Canada

China
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Germany
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apan
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South Korea

Russia
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USA

UK

App users are 3 times more likely than other countries
to be influenced by price when choosing apps

(X2 (1) = 54.12, p = .000)

App users are 3 times more likely than other countries
to abandon an app because they had forgotten about it

(X2 (1) = 52.65, p = .000)

App users are 3 times more likely than other countries
not to rate apps

(X2 (1) = 20.74, p = .000)




RQ4 Country Differences

UK
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App users are 3 times more likely than other countries
not to rate apps

(X2 (1) = 47.47, p = .000)

App users are 2 times more likely than other countries
to be influenced by price when choosing apps

(X2 (1) = 14.24, p = .000)

App users are 2 times more likely than other countries
to abandon an app because they had forgotten about it

(X2 (1) = 9.95, p = .002)




RQ4 Country Differences

UK

Australia
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Brazil

App users are 2 times more likely to stop using an app
because it crashes
(X2 (1) =76.64 p = .000)

App users are 2 times more likely to stop using an app
because it is slow

(X2 (1) = 73.06, p = .000)

App users are 2 times more likely to download social
networking apps

(X2 (1) = 57.02, p = .000)




RQ4 Country Differences

UK
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App users are 2 times more likely to be influenced by
price when choosing apps

(X2 (1) = 74.19, p = .000)

App users are 2 times more likely not to rate apps
(X2 (1) = 53.18, p =.000)

App users are 2 times more likely to stop using an app
because they had forgotten about it

(X2 (1) = 29.8, p = .000)




RQ4 Country Differences
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Users are 9 times more likely than other countries to
select the first app on the list presented to them

(X2 (1) = 541.92, p = .000)

Users are 6 times more likely than other countries to
rate apps

(X2 (1) = 278.4, p = .000)

Users are 6 times more likely than other countries to
download apps that feature their favourite brands or
celebrities

(X2 (1) = 264.32, p = .000)




RQ4 Country Differences
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App users are 2 times more likely to download
catalogue apps

(X2 (1) = 6.9, p = .009)

App users are 1.5 times more likely not to rate apps
(X2 (1) =7.93,p =.005)

App users are |.3 times more likely to be influenced by
price when choosing apps

(X2 (1) = 3.89, p = .049)




RQ4 Country Differences
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App users are 2 times more likely than other countries
to download reference apps

(X2 (1) = 27.4, p = .000)

App users are 2 times more likely than other countries
not to rate apps

(X2 (1) = 30.4, p = .000)

App users are 2 times more likely than other countries
to download apps out of impulse

(X2 (1) = 9.82, p = .002)




RQ4 Country Differences
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App users are 3 times more likely than other countries
to download education apps

(X2 (1) = 119.46, p = .000)

App users are 3 times more likely than other countries
to rate apps because someone asked them to do so

(X2 (1) = 40.35, p = .000)

App users are 2 times more likely than other countries
to download sports apps

(X2 (1) = 56.11, p = .000)




RQ4 Country Differences
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App users are |.43 times more likely not to rate apps
(X2 (1) =7.6,p =.006)

App users are |.30 times more likely not to pay for

apps
(X2 (1) = 3.94, p = .047)

App users are |.2] times more likely to download
travel apps

(X2 (1) = 1.67,p = .196)




RQ4 Country Differences
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App users are 6 times more likely than other countries
not to rate apps

(X2 (1) = 100.78, p = .000).

App users are 2 times more likely than other countries
not to pay for apps

(X2 (1) = 26.34, p = .000)

App users are |.4 times more likely to look for apps
when they need to know something

(X2 (1) = 4.7,p = .03)




RQ4 Country Differences
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App users are 3 times more likely to pay for apps
because they believe that paid apps have more features
in general

(X2 (1) = 45.15, p = .000)

App users are 2 times more likely to rate an app
because they were asked by the app to do so

(X2 (1) = 39.22, p = .000)

App users are 2 times more likely to pay for an app to
get additional features for free apps

(X2 (1) = 33.17, p = .000)




RQ4 Country Differences
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App users are 4 times more likely than other countries
to look for apps when feeling bored

(X2 (1) = 103.8, p = .000)

App users are 4 times more likely than other countries
to download game apps

(X2 (1) = 59.91, p = .000)

App users are 3 times more likely than other countries
to look for apps when they want to be entertained

(X2 (1) = 61.78, p = .000)




RQ4 Country Differences
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App users are 2.5 times more likely to download
reference apps

(X2 (1) = 35.6, p = .000)

App users are 2 times more likely to find apps using
search engines

(x2 (1) = 51.3, p = .000)

App users are 2 times more likely to rate apps because
someone asked them to do so

(X2 (1) = 11.62, p = .000)




RQ4 Country Differences
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App users are |.6 times more likely to find apps by
looking at the featured apps section of the app store

(X2 (1) = 13.16, p = .000)

App users are 1.6 times more likely to stop using an app
because it crashes

(X2 (1) = 13.52, p = .000)

App users are 1.5 times more likely to download apps
to interact with people they don’t know

(X2 (1) = 4.45, p = .035)




RQ4 Country Differences
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App users are 2 times more likely than other countries
to download medical apps

(X2 (1) = 21.51, p = .000)

App users are 2 times more likely than other countries
to download weather apps

(X2 (1) = 19.31, p = .000)

App users are 2 times more likely than other countries
to be influenced by price when choosing apps

(X2 (1) = 16.08, p = .000)




New Market-driven SE Challenges
App store dependency [RE]

Traditional software can be sold via multiple channels. Apps can only be sold via the app store of the platform they are developed
for.App store guidelines are frequently updated and vary across app stores (some are strict, e.g.,App Gratis). App store guidelines
are country specific (e.g., FDA). Developers need to consider app stores as important stakeholders.

Packaging requirements [RE]

App description, screenshots, name, and icon have a large influence on the visibility & number of downloads. Traditionally met by
marketing teams. Country specific (e.g., cuteness).

Vast feature spaces [RE]

Traditional market-driven software offer large feature sets to meet all of the users’ anticipated needs, add new features for new
releases. Apps tend to have fewer features but with very frequent updates. Trends change fast.What are the optimal set of
features, what to omit/include. Creative RE. Requirements prioritisation.

High quality expectations [NFR]
App users have high expectations on usability and performance - unforgiving when an app fails to meet their expectations.
Different countries have different level of tolerance.

Price sensitivity [SEE]

Price influence app selection (57% do not pay for apps).Willingness to pay for apps depend on country (WhatsApp). Traditional
software cost estimation techniques limited by lack of pricing data.

Ecosystem effect [SE]

Traditionally, software vendors function as independent units, where performances are largely dependent on product features,
reputation & marketing efforts (e.g., Microsoft, Norton). App stores have created a software ecosystem where developers are
networked and their success/failure highly dependent on one another and on app users who can influence the sale of their apps.



Investigating Country Differences in Mobile
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Soo Ling Lim, Peter J. Bentley, Natalie Kanakam, Fuyuki Ishikawa, and Shinichi Honiden

thase diference:
g of abandaning an

Sgain, Australis, Mexco,

SL Lim, P Bentley, N Kanakam, F Ishikawa, and S
Honiden (2014). Investigating Country
Differences in Mobile App User Behaviour and
Challenges for Software Engineering.

IEEE Transactions on Software Engineering, in press.

user bak

Canada are mere Ik

Index Terms - Requirome

requirements, survey res!

1 INTRODUCTION

M:

ications developed

artphones and

d via a

n as an
v Similar to

lity and usability, such as app

exposure. As the profit mar,

APPs, app

, comparing

http://www.cs.ucl.ac.uk/research/app user_survey/


http://www.cs.ucl.ac.uk/research/app_user_survey/
http://www.cs.ucl.ac.uk/research/app_user_survey/

Tech

Secrets of App Store revealed by artificial life forms

Modeliing Apple's App Store marketplace as an ecosystem reveals what makes
it thnve and which apps are likely to sell

IT IS easy to get rich as a developer on Apple's App Store - just build an app

that mimics a bestseller. So why doesn't everyone get in on the act? Because
the ploy ends up Kkilling interest in the store entirely, according to researchers

who built a simulation of the store to see what makes it tick.

Apple's thriving marketplace of well over 500,000 apps for the iPad, iPhone and
iPod touch is a self-regulating ecosystem that doesn't tolerate copycats, say

Soo Ling Lim and Peter Bentley at University College London, who modelled
activity on the App Store.

Since Apple releases very little data associated with App Store interactions,
Lim and Bentley built the next best thing - an "artificial life" simulation of the
store. Named AppEco, it uses bits of software that obey unique behavioural
rules to mimic apps, developers and consumers.

The simulation mimics four types of developer the team labelled innovators,
optimisers, milkers and copycats. The copycats found it easy to make money -

F:J search New Scientist

ADVERTISEMENT
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