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B naniii pobOTI MH JIEMOHCTPYEMO EKCIEPHMEHT,
SIKMH JTOCIIJIKY€E MTOBEAIHKY CIIOXKMBa4a Ta HOro Oa>kaHHs
IUIATHTH  3TiTHO  OMIi  I[iHA-KUIBKICTH B yMOBax
pearbHOrO PUHKY. Bijbllle TOro, MU OIIHIOEMO OCHOBHI
METOJM B EKCIIEPUMEHTAX 3 OHJIAHHOBOIO IIIHOIO, TakKi SIK
IO/ KOpHCTYyBayiB Ha KOHTPOJIbHY Ta
€KCIIEpUMEHTAJIbHY TPYIH, BU3HAHHS Ta ITiJIBUILICHHSI.

JlaHuii excriepuMeHT mnpoBoauThes y ¢dopmi A/B-
Tecty Ha mopTaji iHTEpHET-CHUIBHOTH, JA€ KII€HTH
MOXYTh TPHI0ATH IpPHUBUIEHOBaHE UWIEHCTBO. Take
YJICHCTBO J03BOJISIE KOPHCTYBa4aM CIIIJIKYBAaTHCh OJWH 3
OITHUM 1 TepMiH Horo i 00MeKeHHH.

B naHoMy TecTi KIIIEHTH IOAIJIEHI HA KOHTPOJIBHY Ta
eKCIIepUMEHTaIbHY Tpyny. KoHTponbHa Tpynma wae
JIOCTYII IO TPHUBIJICHOBAHOIO WICHCTBA 3 OIII€I0 IliHA-
KinbKicTe 36 €Bpo 3a 90 nHiB. UieHn ekcrepuMeH-
TAJIBHOI TPYIIU MOXKYTh OOUPATH MiX OIIisiMu 36 €Bpo 3a
90 muiB (BapianT 1) Ta 15 €Bpo 3a 30 nHiB (BapiaHT 2).

Xo04 KIIEHTH B EKCIEPUMEHTAJbHIA TPy 1 MOIH
3aJI0BOJIBHUTH CBOi MOTpEOM Kpallle, KiNbKiCTh MOKYIOK
ictorHo He 3pocna. Jlume 28 % KopucTyBadiB B
eKCIIepUMEHTANIBHIHN rpymi oOpanu BapiaHt 1. Ile 3piBHIOE
CIIBBITHOIICHHS WICHIB, SKi 3a3Haumwid TepMiH 90 IHiB
4yl Ounbire. B pesynbraTi 00’eMH B €KCIIEPUMEHTAIBHIN
Ipymi 3HU3WIACH mpubmusHo a0 60 % 00’eMiB
KOHTpOJIbHOI Tpymu. Mamonku 3 Ta 4 IOKa3yoTh
BiJTHOIIIEHHS 00’ €My Ta 0OpaHHUX BapiaHTIB.

Mu HaBOAMMO BaXKJIMBI MiJKa3KU IOAO MPOBEICHHS
Tecty. Tako IOPIBHIOIOTHCS HENONIKA Ta IIepeBaru
KOHKPETHUX METOJIIB.

BusiBuioch, 1110 MOCIiZIOBHE PO3MOIUIECHHS € JIETKUM
METOJIOM JUIsi BBEJCHHS, XO4 1 Ma€ TEBHI HEIONIKH
MOPIBHSHO 3 IHIIMMU METOAaMH, OCOOJHMBO y BHIAAKY
PO3MIJICHHS YICHIB Ta 3aCTOCYBaHHS mimBuiieHHs. Ciix
BU3HATH, o BUKOPHUCTAHHS BCiX METO/IIB
CYNpPOBOIKYIOTECS TPYAHOIIAMU Y BIIPOBAaDKEHHI Ta
BUKOHAHHI.
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www. pereklad.Iviv.ua

Consumer behavior and
willingnessto pay in areal
mar ket experiment
Mario Oettler!, Prof. Dr. Andreas Ittner’

Information Systems Department, Hochschule Mittweida
University of applied sciences, GERMANY, 09648 Mittweida,
Technikumplatz 17,

E-mail: 'oettler@hs-mittweida.de, *ittner@hs-mittweida.de

In this paper we present an A/B-Test where we scrutinize
the consumer behavior and the willingness to pay of customers
in a real online community portal. The customers of the
treatment group could choose between two price-quantity
options. The control group however could only choose one
price-quantity-combination. It turned out that a higher
number of variations does not necessarily lead to a higher
sales volume. It was interesting to see that consumers decided
for the option with the higher per unit priceif the total amount
islower than the price of the *bulk pack’. Beside the economic
results we gained essential experience in the conduct of real
market online experiments. Particular the assignment and the
recognition are crucial in order to perform a valid experiment.
We found out that a sequential assignment and the
incorporation of registered usersyields the best results.

Keywords — A/B-Test, consumer behavior, experiment,
price, real market, online, consumer choice.

[. Introduction

Not only for economists pricing and consumer behavior
is an interesting field of research. Also for business
companies this is a fruitful area to spend time and resources.
To gather information about consumers behavior and their
willingness to pay real market experiments are powerful
means. Since online business is a thriving market we decided
to conduct an online experiment in corporation with an
industrial partner. Only a few publications are made about
real market online experiments, particularly price experi-
ments seemed to be underrepresented.

The experiment was designed as an A/B-Test. In Section
II we describe important issues when planning, implemen-
ting and conducting an online price experiment. We also
introduce the object of investigation and explain our practical
solutions to the above mentioned problems regarding

In Section III the economic results of the experiment
are presented and put into contrast to theoretical findings.
Section IV gives an outlook to further investigations.

[I. Method

In our experiment we investigated the consumer
behavior of members of an online community platform
such as dating portals and portals for child care (Au
Pairs). The name and the exact field are on request of our
industrial partner not to mention in this paper. The above
mentioned portals have in common that users of different
user groups (e.g. Au Pairs and host families) can get in
touch through the portal. For that purpose they create an
account at no charge. In order to get in touch with each
other at least one member needs to be a ‘premium
member’. To get the premium membership you have to
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pay a certain amount. The period of each premium
membership is limited.

The investigation was implemented as an A/B Test.
This kind of tests is mainly used for design-tests in in
online marketing experiments. In an A/B-Test visitors of
a website are assigned either to a treatment group or to the
control group. To the members of the treatment group a
different design or offering is displayed than to the
members of the control group. The comparison of the
results (e.g. turnover, time spent on a certain page or
number of registrations) shows which of the tested
variants is advantageous. The results of an A/B-test are
easy to interpret and robust against time driven changes in
consumer behavior because time-dependent effects like
holidays, weather or macro-economic changes affect both
groups. In our case to the control group a premium
membership period of 90 days for 36 Euro was displayed.
The treatment group could choose between two options.
First a premium membership period of 30 days for 15
Euro (option 1) and second a premium membership of 90
days for 36 Euro (option 2).

The participants were real customers and had not been
informed about the experiment. While conducting online
A/B-Tests various factors need to be considered. The
following sections provide an insight which challenges
needs to be met in online real market experiments.

a. User Assignment

For the interpretation of the experiment results it is
crucial that the assignment of the users to the control and
treatment group is random. Various approaches are available.

Pseudo random gener ator based assignment

Pseudo random generators are an easy to implement
way to assign users to control and treatment group.
However with small numbers of participants the
difference in group size can be considerable. In a pre-test
we recognized that the assignment quality is too poor for
our purpose. Fig. 1 shows the deviation of control and
treatment group sizes as a function of the numbers of
participants which needs to be assigned.
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Figure 1: Results of the pseudo random test

Property based assignment

Property based assignment can be a means of choice if
no other approach is realizable. As a property you can
choose for example the browser type. However the
property based assignment can be a source of errors or
biases in the experiment. Particular if the user behavior is
correlated to the selection property. With the property
based assignment the size of control and treatment group
depends on the distribution of the property. Hence ramp
up, see section Il.c, is not possible. However due to its
dependency on user-characteristics it mitigates the
problem of recognition.

Hash value based assignment

For the purpose of user assignment you can also use a
hash value. The hash value is based upon the experiment
id and in user individual number. In order to assign the
user to a particular group one first converts the hash value
into a number and defines a number as threshold. If the
derived number is below this threshold the user is
assigned to the control group otherwise to the treatment
group [1]. However the quality of this method depends
considerably on the applied hash function. In our test the
results were not convincing. Another problem is the
determination of the threshold because the scope of the
hash value is unknown in many cases.

Sequential assignment

Another alternative of assignment is the sequential
assignment. Users are assigned to control or treatment
group in accordance to the determined proportion of the
group. If the control group for example is smaller than the
treatment group the next users will be assigned to the
control group until the group sizes equal. In case of
randomly appearing users the assignment to the groups is
randomly also. The advantage of this method is that one
can reach a preferred ratio of control and user group even
if the number of participants is small. In our experiment
we used the sequential assignment.

b. Recognition

Closely linked to the assignment is the recognition of
users. The recognition is crucial if one wants to display
the same variant (in our case the same price-quantity
ratio) over all sessions of a user.

Cookies

The most common technique of recognition is
cookies. These small text files contain a unique string
with which can identify the browser can be identified.
However this solution is very convenient it is not reliable.
Users can deny cookies at all or delete them at the end of
each session. The result is that users may encounter both
variants. Thus the results of the experiment would be
deteriorated. Another problem is that a user can work
from more than one computer. In this case a cookie would
not be able recognize the very person as well.

Finger print
In order to avoid the problem of rejection or
detachment of cookies one can apply a finger print based
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recognition. A finger-print is a combination of computer
properties like operating system, installed plug-ins and
browser version [2]. The fingerprint, like the cookie, also
identifies only the computer and not the user itself. The
downside of this technique is that the properties of a
computer change over time which makes the long term
recognition difficult. And since it only identifies the
computer we face the same problems like with cookies.

Registered users

In some cases users need to register in order to use a
service. In that case it is easy to recognize users over
many sessions also if they use different computers. Since
the portal made it necessary for the users to register we
applied this recognition technique. However this approach
is not save a 100%. We recognized that some users
created more than one account which gives them the
opportunity to see both variants. The ratio of double
accounts to all accounts had been up to 9%.

A combination of cookies, finger print and registration
can improve the quality of assignment and recognition
notably. The implementation however is difficult.

c. Ramp up

This means is often described as an important and
helpful at the beginning of an A/B-Test. Ramp up means
to gradually increase the numbers of users which are
assigned to the treatment group until you reach the
aspired ratio [3]. This is to identify problems or poor
results of the experiment in a very early stage without to
affect many users. Although this method is helpful when
testing technical matters one must not forget that
significant conclusions can only be drawn when the
numbers of treatment users is high enough. Ramp up itself
also can be a source of errors. Particular it the assignment
is conducted sequential adjustments need to be made.

d. Termination of the experiment

When implementing the A/B test one must already
plan how to deal with the customers after the experiment
has terminated because the conditions for the customers
are likely to change. We faced the problem to guarantee
the purchased period of premium membership if
following periods offered differ from the option a member
has chosen during the test.

Another problem might be customers who registered
only a short time before the termination of the
experiment. If they recognize a change in conditions only
a short time after their registration they may become
unsatisfied. There are two options how to deal with that
problem. The first is to make no difference between new
customers and customers who are a member for a longer
time already. This is technically the easiest way however
it may cause dissatisfaction with the new customers. The
second option is to keep the conditions constant for a
minimum period for every user who joined the
experiment. Whereas members, who register after the
termination of the experiment only can see the new
conditions. This however is technically ambitious.

e. Detachment of user profiles

Online Portals usually provide a possibility for users
to detach their profile. The detachment may affect various
fields of the experiment (e.g. assignment and interpre-
tation of the results). It depends on the scope of the
detached data. If beside basic claims data also experiment
data are detached the interpretation will be affected. But
also a sequential assignment of the users to control and
treatment group may fail in this case, because the size of
both groups is affected by the detachment.

But even if the experiment data remain, the
interpretation will not be that meaningful since basic
claims data are missing.

f. Tracking visitors behavior

Online experiments provide a wide range of
possibilities to track visitor’s behavior. It can be tracked
within one session or over time across many sessions.
Data of interest can be the number of users who visited a
certain page, the time a visitor spent there and which
features of this page a visitor use.

The time and effort of the tracking is compared to offline
businesses considerable lower however the implementation
is still time consuming and technical demanding. When
tracking privacy regulations should be obeyed.

Many tracking methods however need Java Script to
be activated, but since the website had to be useable
without Java Script these tracking methods where not
applied in this experiment.

lll. Theoretical background and Results

The theoretical basis of this Experiment is that a
contractor can gain additional turnover if he is able to
convince his customers to buy a bulk pack instead of a unit
pack. Fig. 1 shows the demand function and the average
demand function of a single customer. It is easy to see that if
the contractor demands a price P he can sell a quantity of
if he offers only unit items. Customers gain a consumer
surplus of the area under the demand function and p.If the

contractor however offers a bulk pack of the size of @ for a
unit price of P he can gain a higher turnover. In this case

the consumer however loses all it consumer surplus. So an
additional option which comprises a smaller number of units
may lead to a less profitable result for the contractor.

P

Figure 2: Optimal price- per unit for bulk package
and single package [4]
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By request of our industry partner absolute values are
not to be displayed here. The ratio of purchases in the
control and treatment group is illustrated in Fig. 1. The
turnovers are illustrated in Fig. 2.
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Figure 3: Ratio of purchases in control and treatment group
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Figure 4: Ratio of turnovers in control and treatment group

The figures show that there is no significant difference in
purchases between control and treatment group. Thus it is not
surprising that the turnover generated in the control group is
44.44% higher than the turnover of the treatment group.

This result shows that the estimated consumer surplus of
option 2 is lower than the estimated consumer surplus of
option 1. The basic claims data provide an insight into the
decisions of the customers. When creating an account the
users have to state when they are looking for somebody they
want to get in touch with. For example at which month an
Au Pair or a contractor is could start to work.

These data shows that the vast majority has a short
advance (this is the time between registration and first
date when the co contractor shall commence its work).
The ratio of users who had an advance below three month
was 71.14%. This is approximately the same ratio
(28.2%) of users who opted for a short term premium
membership. This indicates that the bulk pack is not
considered as advantageous, as long as it is more
expensive in total as the unit package. Even if the unit
price is considerable lower.

An important issue of market experiments is that the
environmentally conditions cannot be influenced. In order
to exclude major impacts from a changed behavior of
competitors we automatically tracked key data of our
most important competitor and of the number of queries
of relevant key words in Google. Fig. 5 shows that
between the numbers of users of our competitor and the
number of users of our portal the correlation is sufficient.
Considered these data there was no evidence that the
competitors behavior changed vitally.
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Figure 5: Comparison of the number of members
of the competitor and our portal

IV. Conclusion
This experiment provided important insights into the
behavior of members of this online community portal.
However further investigations are necessary to find the
optimal price-quantity-bundle in order to maximize the
turnover. A possible next step can be to adjust the price
according to the basic claims data a member provides.
This is a further step to individual prices which are seen

as an effective means to increase profit.

References

[1] Krieger, M., Wrap up & Experimentation, CS 147L
Lecture 8 2009, http://hci.stanford.edu/courses/cs147
/2009/1ab/slides/08-experimentation.pdf, [18.08.2011],
p.71.

[2] Eckersley, P., How Unique Is Your Web Browser?
Electronic ~ Frontier =~ Foundation,  http://www.
springerlink.com/content/0j1m07443gu00h07/fulltext.
pdf, [18.08.2011], p.3.

[3] Kohavi, R., Longbotham, R., Sommerfeld, D., Henne,
R. M., Controlled experiments on the web: survey and
practical guide, in: Data Mining and Knowledge
Discovery, 2009, Vol. 18, p. 140-181, p.164.

[4] Helmedag, Monopolistische Preispolitik bei horizon-
taler Produktdifferenzierung: Eine Ortsbesichtigung
aus  wohlfahrtstheoretischer ~ Perspektive,  in:
Wirtschaftslehre zwischen Modell und Realitét, Tycho
Seitz zum 65. Geburtstag, Hrsg.: von Hiipen, R,
Werbeck, T., Stuttgart 1998, p. 43-58, p.45.

“ECONOMICS & MANAGEMENT 2011” (EM-2011), 24-26 NOVEMBER 2011, LVIV, UKRAINE 21



