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Abstract

The object of thisthessisto find away to monitor and optimize advertisement efforts
on the Internet so that money is spent on the right kind of advertissment dternatives.
In order to do so it is necessary to develop atool that can perform traffic surveillance
on the web server and a mathematical mode that can predict and optimize the effect
of the money spent on advertisng. The two gpplications are stand-aone but they
interact with each other when confirming if the predicted results from the
methematical model were accurate or not.

Due to the large amount of uncertaintiesin the mathematica modd no precise
indication can be given whether or not the modd works. Instead the ambition has
been to develop and explain afirst modd from which more advanced models can be
derived. The mathematical modd is aso very dependent on how datistical datais
gathered and therefore the monitoring of the effect of the advertisement is an essentid
part so that data can be adjusted to fit redlity.

There are many traffic andyzing tools available on the market today. The reason for
cresting anew tool is because the exigting tools cannot deliver enough detailed visitor
information, to serve as meaning full input parameters to the mathematica model.
The monitoring tool aso suffers from errors, which are then transferred to the
optimizing program calising erroneous output.

The concluson of thisthessis that monitoring visitors and knowing wheat they do on
the steis vauable information for any Internet based company despite the errors
involved. The optimization of acampaign is aso doable but maybe not from arictly
mathematica point of view. The uncertaintiesin such amodd are too grest to be
discarded and the solution is therefore inaccurate.

Jens Jonsson
Karl Rylander Page 2 10/09/01



Summary of contents

Part 1. Introduction

Part 2: Architectural overview
Part 3: Website access modeling
Part 4. Website analyzing tool
Part 5: Interaction

Appendix A-G

References

Jens Jonsson
Karl Rylander Page 3 10/09/01



Table of contents

N 0= S SSS 2
SUMMANY Of CONMTENLS ... et e b e e et e e saeeenreesneas 3
= 0 I g1 [F o o o S 3
Part 2: ArChiteECtUral OVEIVIEW ........cocveeeeceesie ettt 3
Part 3: Website acCess MOAElING .....ccvcveieeieiie et 3
Part 4: Website analyZiNg tOO0] .........ccooiiieieiesee e 3
= R 1101 = = o 1 o S 3
APPENAIX A-G ..ottt e e st et e e e re et e ae e teeaesreenneennens 3
REFEIEINCES.......ooceie et e st sr e et e e nbe e sneesreesaneens 3
I o =) o0 1 =P 4
TabIE Of FIQUIES ...ttt r e e e ene e 7
N 0110 0T o) 1SRRI 9
0 T = =0t (o {0 1 o IS 9
1.2 Introduction to the Problem ... 9
1.3 EXPECLEA FESUILS ... oottt e 10
1.4 Structure Of thENESIS .....oveeeeceeee e e 10
2 ArChiteCtUral OVEIVIBW .......cuecee ettt enee s 12
2.1 CUurrent SYyStemM AESION......cueieeieeieseese e s et et e sre e se e ae e e sreennens 12
20 0 Y 2 PP 13
O N S 13
2.1.3  DaADASE....ccei i 13
3 Website traffic OptimMIZatioN..........cccuiiiieiie i 14
G300 R 1 011 0o [F o T TSP 14
G 1 01 = 1 01 =0 V7= g (1= o OSSR 14
3.21 Advertising teChNIQUES...........coveiiiieece e 15
3.2.2  BaNNEN @0S....c.oiiiieiie et 16
3.3 Theory and related WOTK ...........ccourimirieieierese e 16
GG T KN I o B 11 1o 1 o o 16
3.3.2  VISHON VAIUB ...ttt sttt st 19
G N \V oo (< W'o{o] 0> 1 g F o (o] o SRR 19
T R = (o) L A (= 1 T 20
3.4.2 Mathematical formulation............ccccovueiiieiiiciie e 20
3.5 Detailed task SPECITICATION. ........ccerieiieieieeee e 22
3.6 Member INfOrMELION........ccceieeieeeeeese e sre e 22
G 30 R |V o (A7 4 oo P 23
3.6.2  AQEAIStIDULION.....c..ei e 24
3.6.3  Gender diStribDULION..........ccveeieeeeiere e 24
3.6.4  Deal PartiCIPAiON........ccveeeieesieeie e 25
3.6.5  EPO.COM SUINVEY ...ttt 27
3.6.6  SOUICE Of BITOIS...ccueiiuieiieeiecieesie et ee st esreente e e sreeneeenee e 28
3.6.7 Compilation of member INformation...........ccceeceveeievceseese e 28
3.7  Parameter eStimation ..........ccceiiiiiieiie e s 28
3.7.1  DefiNiNg PAraMELES......c.coiuiieirierierieeieeeeee ettt e 28
3.7.2  Click through probability .........ccccveeeriiceiieece e 29
3.7.3  Transition probability...........cccoeeiiiieiiie e 29
3.7.4 Member, Newdetter and Page view valUe...........ccccceeeceeieeicieccee e, 30
375 St MEMDEr VAIUE.......cce et 32
Jens Jonsson

Karl Rylander Page 4 10/09/01



3.8 Implementation of MOEL............cceeieiiie e 32

381 GAMS ... ettt ne e 32
TS 0 1Y AN I A 32
3.8.3  MATXVB .o e 33
3.8.4  Language deCISION.........cciueiiiiecieciieeste et e et e et sre e e neenneas 33
385 USE INEITACE......i it 34
3.8.6 LP/QP—implementation..........ccccceeeereeieseenieeieeseesieseesreesee e e eee e 35
3.8.7 MatrixVB and Visual Basic integration...........cccccveveeiceeieesiieesieesiveennen, 38
3.9 Validation and VErifiCatioN........c.ccoceererieiieieeee e e 39
310 CONCIUSIONS .....oeuiiienieiesie ettt sttt a bbb b 40
30 B R o U1 (0= Yo RSO 41
3111 StochastiC ProgramiMing .....cceeceeeeeriereesieesieseeseeseeseesseesseseessesssesseeses 41
4 Website @analyZiNg T00] .........cccoiirerinirinieeeeeree e 43
g R 1 01 £ 18 o o RSSO 43
I R o | S 43
4.2  Theory and related WOrK ...........ccoiiiriiinieeeee e 44
421 Webserversand Log fileS......ccoovvviieiieieciese e 44
4.2.2  TraffiC @NalYSIS....c.ociieiie et 45
4.2.3 Existing tools for analyzing traffiC...........coeviieneninienieecesese e 46
4.2.4 Problems when analyzing 10g fil€S ..o 47
4.3 Task SPECITICALION.......cciuieeeceeste et reenns 48
431  1deaof SOIULION.........coeiiiiie e e 48
4.4 IMPIEMENTALTON......couiiiiiiieieiereese et sresne e 50
N R ©00 | (1= TP 50
442 TheLog File SHiPPEr ..ot 50
4.4.3 Log File Stripper implementation details ..........ocooveeieieninesencee 52
444  Log File Stripper GUI .....ccooieeiece et nne e 53
445 TheLog ANAYZES ...t 53
4.4.6 LogAnayzer implementation detailS..........c.coereririirieeieiceec e 54
447 TheLog ANalYZEr GUI .......ccceiieieiiere et eee s eee e s eee 56
448 Database and StOre ProCeAUIES ..........ooveieeeeriece e ee e 58
449 Problems and SOIULIONS ..........ccooeriiiiininisee e 60
45 Testing and typICa USAOE.......ccieriiririeriieiieee ettt 61
451 ProblemsWith teSHING.......cccviieiiii e 61
A 11 (- ST 61
453  TRETIESE SEIVEN ..oeice ettt e nne e 62
454 Implementation and RESUILS...........ccceereeieriereiie e 63
455  CONCIUSIONS ......ciitiiieiieiieeie ettt et nne e 68
4.6 CONCIUSIONS.......coiuiiieiiiesieeie ettt sre et e sre e ee e e sreeneas 69
A7 FULUFE WOTK ..ottt 69
5 Interaction of optimizer and traffic analyzer ............ccccoveveveevecce e, 71
o300 R 1 o1 0o [F o 1 T o TSRS 71
5.2 TYPICA USAE ...eeieiuiiiieieie ettt sttt be e 71
TR T I 10117 1o T RSP 71
54  EXPECEU IESUILS ...ttt et 71
55 Further deveElopmMENT .........coo i e 71
N ] 01 0 | )G A S 73
APPENTIX B ..ot e ep e ae e nnes 74
APPENAIX C ..ttt e bbb a e et n e re s reanenne s 75
N ] 0 1< 0 | TG I S 80
Jens Jonsson

Karl Rylander Page 5 10/09/01



N 0= 10 [ Gl =SS 90

N 0] 00 [ G TSR 101
R T B0 .. ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaaaaaaaeaaaeaaaaaaaaaaaeaaaeaaaaaaaaaeaanaas 122
Jens Jonsson

Karl Rylander Page 6 10/09/01



Table of figures

Figurel The interaction and the suggested SolUtioN...........ccccveveeeceevee s, 10
Figure2 A three-tier SOIULION. .......coveiiiiiiiceee e 12
Figure3  The “shipping” involved in atransportation problem............ccccccevvevieeneee. 17
Figured  The entire transportation Problem. ...........ccccoveiviiececce e 18
Figure5  Theregistration page at EPO.COM. ........cccoiiiiiiiniiineeeeeeee e 23
Figure6  The age distribution of the members at EPO.COM. .........ccccooiviiininenennne 24
Figure7  The gender distribution at EPO.COM. ........cccceeiiiiieiicie e 25
Figure8  The number/numbers of subscriptions different members have made. ...... 25
Figured  The number/numbers of alocations different members have received. ..... 26
Figurel0  Number of timesinvestors have received dlocation and how much

capital they have generated. ..o 26
Figurell  The user interface for the advertising campaign optimizer.............c.c..... 35
Figurel2  Thefird timeavistor comesto the EPO steit will be marked with a

CookielD making it possible to trace the visitors activities from the log file....... 48
Figurel3  Stripping the log-files and storing into the database. .............ccceverienene 49
Figureld  Log Analyzer WOIKFIOW. ......ccuiiiieiiieienie e 49
Figurels  Databasetable........ccccoviiieiieiececeee e e 51
FIQUrelE  LOQg FIlE SIIPPEN ....ooieeeeeieeriee et 53
Figurel7  Load Log File FOrM.. ..o 53
Figurel8  The New TraCe fOrM........ccccicii e 56
Fgurel9  Project dataform.......ccuiiiieiieccec e 56
Figure20  General StatistiCS fOrM.........oceiiriiiecieere e 57

Figure2l  Figure 21 showsthe “Referrers’ info box. This box shows whét referring
Stesthat the vigtors came from and how many that came from the referring Stes.
To make the andyzing more rdigble, the referring Steshaveto beliged in a
specid file used by the program when determining from where the vistor was

= = o USSP 57
Fgure22  ReEfEITers fOrM.......ooee e 57
FIQUrE23  INVESLOIS FOMN ...ttt 57
Figure24  Failed SIQNINGS........coiveiieiieiieie e esiesee e ae e te e s nee e e sseenaeenee e 58
Figure25  Database table VisitorTOMember .........ccccoeceeiiiicieve e 58
FIQUIE2E  ThETESE SITE ... 62
Figure27  Log File SIHPPer GUI .....c.coiieeceeceee e 63
Figure28  ProjeCt PreferenCES.......ciiiiiecee et 64
Fgure29  General StatiStiCS.....ccueiiiiiie ettt 64
FIQUrE30  REFEITING SITES ..ottt 65
Figure31l  SEarCh eNQiNES.........coieiieieeiicie et s 65
FIQUrE32  NEW INVESIOIS.......eeciiecieciee ettt ettt st st e e nneas 66
Figure33  Subscription history: Konrad Persson who invested 120 sek in LRC. See

the test script for more persona information about this investor..............cccue...... 67
Figure34  Subscription history Liisa Nord who invested 2000 sk in LRC. Seethe

test script for more persona information about this iNVestor...........cccoecvveeieeneee 67
Figure35  Subscription history Stina Swahn who did not invest anything. Seethe

test script for more persona information about this investor...........ccccccceveeiieene. 67
Figure36  Subscription history Sven Steen who invested 250.000 sek in HRC. See

the test script for more personal information about this investor..............cccceeu.. 67
Jens Jonsson

Karl Rylander Page 7 10/09/01



Figure37  Failled SIOMUPS....cceecieeee ettt st s 68
Jens Jonsson
Karl Rylander Page 8 10/09/01



1 Introduction

1.1 Background

EPO.com is an Internet based company located in Stockholm. EPO stands for
eectronic public offering and serves as adigtributor of initiad public offerings.
EPO.com was founded in 1998, today EPO.com isapart of EO.net and has Stesin
five European countries.

On the EPO Ste people can get the latest news from the economical sector and aso
take part in new initid offerings. Thereis dso aposshility to subscribe to aweekly
newdetter. Today EPO.com has over 10,000 registered members that can buy shares
through EPO.com and around 70,000 newdl etter subscribers.

1.2 Introduction to the problem

EPO.com is dependent on advertisement to attract people in becoming members. By
having alarge member database there is a greater possihility for the issuer of the
shares to choose EPO.com as a digtributor. In other words attracting people to the site
is essentid for success. Advertisement isthe only way to achieve these results and
EPO.com has run severd campaigns both off and on line.

Since a consderable amount of money is spent on advertisement it isimportant to
know the effect of this money and to optimizeit if possble. The god of thisthessis

to creste amodd that maximizes the effect and minimizes the cost of the
advertisement. A web traffic-monitoring device will be constructed and serve as an
input source providing data necessary for the optimizing agorithm.

Jens Jonsson
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1.3  Expected results

The outcome of the thesisisto provide EPO.com with a better understanding on how
to maximize thelr advertisement efforts with aminima cost. Figurel showsthe
interaction and the information flow of the suggested solution in thisthess. The
information flow goes asfollows: (1) amarketing director supplies the optimization
model with initia data about the campaign. (2) the model then gives a suggested
solution that may include severd dtes and different time periods. When vistors are
referred (3) from the advertisement sites to the EPO.com Ste the web server writes (4)
information about the client to the log file. (5) the Website Andyzer can then generate
adeailed anadyds of the web dte traffic and thereby give the marketing director a
good view of the outcome (7) of the campaign. The marketing director can then fine-
tune the input parameters so that the optimization model can give amore correct
solution. The Website Andyzer can aso serve as a direct feedback channd (6) to the
advertiang sites showing amount of vistors, page hits etc.

[
@ :3 B
ADVERTISEMENT :
EFFECT MODEL INPUT |:||]

=

-
L

*_—IF"*-IE\

() t (1)
STTE‘@‘SH'E < %E
w
= O
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Figurel Theinteraction and the suggested solution

1.4 Structure of thethesis

There are two main partsin this project. The first part, Website traffic optimization
written by Karl Rylander, is an optimizing tool that predicts and gives guiddineson
how to setup an optima campaign. The other part, Webste andlyzing tool, written by
Jens Jonsson, is a program for measuring the web site traffic and aso the effect of the
accuracy of the optimization model.

The thesisis divided into five parts, part one, two and five have been co written, part
three iswritten by Karl Rylander and part four is written by Jens Jonsson.
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Part one of the thesis gives a short introduction to EPO.com and the problem at hand.
The second part describes the language chosen for implementation and dso the
architectural structure of the system at EPO.com.

The third part describes the website traffic optimizer. It begins with an explanation of
how Internet advertisng works and then moves on to previous work. The construction
of the mathematical modd is described and the information about the members a
EPO.com is gathered. Then the implementation is described and the section ends with
conclusions and future work.

In part four it is described how the traffic analyzing tool works, it dso describes
previous work and exigting software, implementation and testing follows, as well as
conclusions and future work.

Part five describes the interaction between the optimization tool and the traffic-
monitoring tool. It describes the limitations and problems with this type of work; it
also covers the expected results and future work.

Jens Jonsson
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2 Architectural overview

This section gives a short overview of the current system design at EPO.com. The
implementation style and languages used by EPO.com and in thisthesisare so
shortly explained.

2.1 Current system design

The EPO.com siteis congtructed using a so-cdled three-tier solution asshownin
Figure2. Tier 1 isthe dlient domain. The client makes requests to the server in tier 2
where ASP (Active Server Pages) code is processed; the result of the code is then
digplayed in the client browser.

Tier 2 isas previoudy mentioned the server domain. Here the web server processes
the client requests and executes logica functions writtenin

VB (Visud Basic). The VB layer sends queries to the database in tier 3.

Tier1 Tier 2 Tier 3
Presentation Connection/Content Data/Business Logic
A N L\ J
Customer Computer Computer
Computers > Email and Fax Transaction
PC, network Servers Server
computer,
digital cell
phone,
chl internet ¢ | 0 A~ .
appliance, = Computer
web TV, Web Server Application Server
car web '
__.-""-. -.-H"'\.
Partner { Computer
Computers ' Database Server
Bank, > -
credit card Gateways i r
processor, V—— ‘. Database Server
fulfiliment, ; 4 Hj"\l"
marketin
partnars? g BBL& \ Database Server
business Firowall
partners

Figure2 A three-tier solution.

The EPO site could be divided in two parts, the Front end and the Back end. The
front end is what the visitors see when they reach the EPO sSite. Here they can get
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information and take part in new investment opportunities. It contains five country
gpecific Stesthat both share and have country dependent ASP pages. They dso have a
set of shared and country specific VB-functions. These functions are called from the
ASP layer and perform the more time consuming and complex tasks. A large SQL-
database with user and system data is used by the functionsin the VB-layer.

The back end works the same way as the front end but thisis the interface that is used
by the people working on the system. It is used to view and modify investor data and
for controlling the contents of the front end. The back end is protected by login

control.

211 VB

Visud Badc[20] isahigh levd programming language evolved from the earlier DOS
verson caled BASIC. BASIC means Beginners Allpurpose Symboalic | ngtruction
Code. Visud Bascisavisud and event driven programming language. These are the
main divergence from the old BASIC. In BASIC, programming is done in atext-only
environment and the program is executed sequentidly. In Visud Badsic, programming
isdonein agragphica environment. Because users may click on acertain object
randomly, so each object has to be programmed independently to be able to response
to those actions(events). Therefore, aVisud Basic program is made up of many
subprograms, each has its own program codes, and each can be executed
independently and at the same time each can be linked together in one way or another.

212 ASP

Active Server Pages (ASP) [21] is a server-sde desgn environment that makes it
possible to create engaging Web agpplications. An ASP pageisan HTML page that
contains server-side scripts that are processed by the Web server before being sent to
the user's browser. Unlike conventiona Common Gateway Interface (CGlI)
gpplications, which are difficult to creste, ASP is designed to greatly smplify the
process of developing Web gpplications. With just afew lines of script you can add
database connectivity or advanced customization features to the Web pages. In the
past, it was necessary to use PERL or C to add such functiondity, but with ASP it is
possible to use ordinary Web scripting languages such as Microsoft JScript, Microsoft
Visud Basc (VBScript), or any COM compliant scripting language, induding
JavaScript, PERL, and others.

Beyond ordinary scripting tasks, ASP can be used to extend scriptsinto COM
components. These reusable, programmatic modules make it possible to scale scripts
into full-fledged applications that perform complex tasks such as transaction
processing for eectronic commerce.

2.1.3 Database

In the project aM S SQL database server [22] isused. Thisis the database server used
on the EPO website aswell. The MS SQL Server is an easy to use database handler
that can execute SQL statements written from either aM S Query tool or from within
VB or ASP code. Microsoft SQL Server permits client gpplications to control the
information retrieved from the server using severd specidized tools and techniques.
These include options such as stored procedures, server-enforced rules, and triggers
that permit processing to be done on the server automaticaly. Y ou don't have to
offload al processing to the server, of course. You still can do appropriate

information processing as needed on the client workstation.
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3 Website traffic optimization

3.1 Introduction

Complex mathematics has had greet winsin aress that were before empirica and
based on experience. The economic sector is today dependent on advanced
mathematical models to predict the future and give adequate information about the
present. The problem in thisthessis to guide advertisers o that correct decisions can
be made regarding advertisement options before money has been spent and before the
campaign has been launched. In order to more formaly describe this, and thereby
formulating a theory and building amodd, mathematics needs to enter the picturein
thisareatoo. This section, Webgte traffic optimization , will try to develop and
implement such amodd that explains and reflects the advertisement world on the
Internet.

Almost every company tries to somehow messure the effect of their advertisement. It
has dways been difficult to see the red effect of a campaign and therefore
information has not existed to check whether or not the money spent gave the desired
result. Well, does not this problem gtill exist and why isit possible to create a model
today and not before? Traditiona advertisement and the effects of it are till hard to
measure and it is difficult to congtruct amodd smulating this. Traditiond
advertisement in this case is represented by television, radio, i.e. advertisement that
has no interaction. Together with the Internet another form of advertisement has
evolved — banner ads. For the manager concerned with reaching business objectives,
the Web promises the precise quantification of the effectiveness of a particular
advertisng campaign in terms of those objectives — for the first time in the history of
media. It isthis quantification that makes this thessfeasble.

3.2 Internet advertising

Internet advertising is rapidly emerging as akey srategic tool in the bettle for online
customers. Internet advertising revenues exceeded $3 billion dollarsin 1999 and are
expected to hit nearly $13 billion by 2003 [6], [4]. There islittle doubt that the
Internet will continue to grow and therefore aso Internet advertising. A common
problem is that managers have no idea how their advertisement is going and what the
effect of it is. If managers knew alittle more about the result they would invest more
money in advertissment. To quote an anonymous market director regarding
advertisement on the Internet: “We have thefirgt truly accountable advertising
medium! We can literally count each customer that responds to the ad banner with a
click through to the advertiser’ sWeb ste” [9] Again thisis a breskthrough for market
directors and with a clever theory or mode advertisement cannot only be measured
but perhaps aso be predicated in terms of effect or impact. If the effectiveness can be
messured before the campaign has been launched market directors can decide whether
or not the campaign is worth running and based on that result, reconstruct the
campaign S0 it reaches the desired results. Thefirdt task in achieving thisisto
understand how marketing on the Internet works and how companies choose to
advertise themsdaves and what techniques they prefer.
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3.2.1 Advertisng techniques

In the early days of the Internet advertisers used exposure based pricing models,
where the cost of an ad isafunction of the total number of impressons ddivered by
the advertisng Ste. Page impressions or page views refer to the number of timesa
web page has been requested by the server. That impression has no specid target
group and every page view, in terms of spending money, cost an equa amount for the
advertiser. Although exposing a broad demographic target to acommercia message
can satisfy awareness and branding objectives, smaller, more targeted segments with
whom the firm can interact are actualy worth much moreif they are exactly the
customers most likely to give the desired market response. Thereby ending up paying
for people that are more likely to use the site and not for the others. Today web
advertising has evolved since the early day of the Internet, both from the surfers and
the advertisers point of view. It isinteresting to see that Internet advertisng efforts
gtill favor banner ads that are based on exposure based CPM or click-through rates, as
in the dawn of the Internet. CPM is a metric from the print days of advertisng,
meaning "Cogt Per Thousand,”" using the Roman numerd "M" to stand for one
thousand. A price of $15 CPM means, $15 for every thousand times a banner is
displayed. A click through comes from the word click, when avisitor clicks hisor her
mouse on a banner ad, he or she is transferred to the advertiser's Ste. The number of
responses to a banner ad is sometimes refereed to as the number of "clicks." Click
throughs are therefore commonly used to count the number of visitors who click on
the banner and are transferred to the advertiser's Site [13]. The reason why CPM and
click throughs are used is that such ways of advertisng are widdly understood by
traditional media executives and thet they are easy to implement.

Another form of advertisng, that does not use traditiond ways, is the pay-for-
performance modd. “In pay-for-performance ad strategies, the Web provider
digplaying the ad shares more in the risks and rewards of advertisng placement than
traditionally has been the case. The revenue gained by achieving a particular market
response, such as a product sale, is shared between the Web advertiser and the web
provider"[1].

The three pricing moddls used are:
CPMs
Click throughs

Pay-for-performance

The model most frequently used is the CPM, ending up paying for impressons. The
click through rate is unfortunately not used very often. Later it will be explained why
this pricing model would generate a better and more stable mathematic model.
According to [1] pay-for-performance is the most “webby” form of advertisng and
for many Internet based companiesit isthe most effective way to sdl aproduct or be
introduced on the market. It seems like smaller companies lean towards the pay-for-
performance strategy, more interested with the actud profit involved in acampaign.
The bigger players seem to favor other models due to interest in not only the
measurable profit but aso in branding process. While cost per sdle relates to direct
marketing objectives, another way of looking at banner adsis as "branding” tools.
They create brand awareness, and a brand image in the viewer's mind, whether or not
the viewer clicks on the ad. Branding is very difficult to measure, but can be very
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powerful. Typicdly, only the larger and better-established companies have the budget
to pursue branding consistently.

3.2.2 Banner ads

Consumers visit publishers Web sites according to their individua interests and tastes.
Once there, consumers have the potentid to be exposed to advertissmentsin the form
of banner ads placed throughout the Site. Banner ads come in many sizes and colors,
the Internet Advertisng Bureau (IAB) specifies eight different standard banner sizes,
they can be viewed in the Appendix A . Theinitid god of such web advertisng
effortsis to attract customers to the advertiser’ sweb ste [4]. This ability depends
greatly on the advertisers target group. Banner ads are no good if the people that are
supposed to see them are no frequent Internet users. Then the campaign would do no
good.

The question is of course whether measuring click through is an appropriate form of
vauing Internet advertiang. According to [2] it depends on the gods of the advertiser.
If the god isto attract vidtors to aweb Site then the effectiveness should be evauated
by measuring the ability to generate the desired response. If the god is to build brand
awareness or brand attitude then it is better to use measures of ad-related or brand-
related responses to measure the effectiveness of the advertisng.

For thisthes's banner ads must be used sinceit is amost the only way to measure
traffic. It is not the mogt effective way and it certainly hasits limitations. Bamner ads
will probably never disgppear from the Internet, [4] and [1], but they will definitdy
loose their strong position to some other from of advertising that is more cost efficient
and so that both partiesinvolved in the advertisement profits fromit, like the pay-for-
performance dternative.

3.3 Theory and related work

Relevant articles covering Internet advertising and the economical background
involved with it are quite easy to find. It has been more difficult to find interesting
technical articles. The reason for thisis probably because thisway of measuring
advertisement success in a quantified way and then being able to optimizeitisanew
way of thinking, and been impossible to apply until now.

3.3.1 Target function

As mentioned technica information was hard to come by. Two important articles
were found and they proved to be very vauable [5], [11]. The god in these papersis
to develop anew technique of adapting online advertisement to a user’ s short-term
interest in anon-intrusive way. The system relies only on search keywords supplied
by a user to a search engine. Based on the user’ s current interests the system
dynamicaly sdects a best matching advertisement. By only relying on one or more
keywords, no user pecific datais collected and the solution is therefore non-intrusive.
It is not so much the idea but the theory behind it that is important. One paper, [11],
uses the same kind of transportation problem that will be used in thisthesis, a
transportation problem is dways nice to ded with because there will dways be
feasible solution to the problem, if congtructed the right way [12]. Figure3 displays
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the cost coefficients ¢,.,i =1,2) =1,2,3 involved in atypicd transportation problem

!

when “shipping” a quantity between the nodes.

Transportation Problem

B Metwork Eepresentation

SOURCES DESTIMNATIONS

Figure3  The“shipping” involved in atransportation problem

The idea of the trangportation problem is that the amount shipped cannot exceed the
supply. Figured displaysthisrdation. The first congraint says that the amount
shipped, X;; cannot exceed the supply s, . The second constraint says that the amount

shipped to anode d; must satisfy the nodes demand. The target function
a & ¢, x; isthefunction that will be minimized with respect tox .
j
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Transportation Problem

B LF Formulation
The It

¥xy <5, for each ongin g

Zx;=d; for each destination ;

Xy ® 0 for all i and ;

Figure4  The entire trangportation problem.

Instead of using a transportation problem, which sets the target function to be linear, it
is possible to use a nortlinear target function [5]. This paper deals with the trivid
solution that can gppear in an ordinary LP optimization problem when parameters are
not known with perfect precison; this problem makes itsalf heard in this thess too.

This problem is easily explained with an example: Say that x,, X, standsfor the
money to be invested and that the profit made is explained by the profit coefficients
C,,C,, the budget is 100.

Maximize ¢, X, +C,X,
subject to X, + X, =100
x. 20
Equation 1
For ingtanceif ¢, =51 and c, =49 then the optimal solution to this problem is of

course X, =100, X, =0. Spend everything on aternative number one and nothing on
number two. Isthis solution redligtic or even wanted? Well that depends, if the profit
coefficients were known with perfect precision, then the solution above would be
correct. In the red world there is no such thing as perfect precison and data like click
through probabilities are uncertain. If the uncertainty in the click through probabilities

isonly 5%, then in the worst case the actud profit coefficient might be 46 for x, and

54 for x, and the optimal solution would have completely changed. The optimum must
be more robugt if the mode isto hold, therefore [5] proposes the following solution:
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Maximize c,x +C,X, - 0.5%, In(x,) - 0.5x, In(x,)
subject to X, + X, =100
x. 20

Equation 2

Equation 2 has the same interpretation, as Equation 1 the difference is that the non-
linear terms make the solution more robust. The nontlinear terms serve as a pendizing
function that prohibits the target function to change drasticaly when the profit

coefficients are dightly changed. If ¢, =51 and ¢, = 49 the solution to the NLP

(Non linear problem) is x, =51.00, x, =49.00. This solution isworse than the LP

solution, 50 to 51 but on the other hand it is much more stable. This method can be
used instead of using Satigica uncertainties.

3.3.2 Vigtor vaue

In terms of profit there are different waysto put arevenue gain on vigtors, click
through, click streams, time spent on the Site and pages accessed on the site. The
following parameters are used when valuing a surfer and what he does on the Site,
[10]:

Number of absolute accesses per page,

Number of relative accesses per page,

Mean page time, how much time a user spends on a specific page,

Mean user time, how much time a user pends on the server every session,
Mean number of pages, how many different pages a user vists every sesson.

To create a vaue function with these parameters and dso to track the vistor on the
dte S0 that these parameters are given avaue is very hard work. This advanced
technique in vauing surfers will not be used in thisthesis. Another form of vauing
will be gpplied. Neverthdessit isinteresting to see that the vauing function can be
made so large that only solving that problem can take an incredible amount of time.

3.4 Model construction

Now it istime to formulate a theory that explains the world of Internet advertisng
from amathematica point of view. The pay-for- performance modd is very hard to
implement because of its complexity, no evident structure can be found in that type of
advertisement. The pricing models that remain are represented by either an gpproach
where every cusomer is unique and handled by abinary value; thisway togois
represented by the pricing model click through, or an approach where the amount
gpent on a certain form of advertisement generates a Sochastic amount of click-
throughs, thisis represented by the pricing moddl CPM. Since Sites today till favor
CPM it isobvious that this pricing model must be used in the mathematical model.

When the advertising Sites charge by impressons, a click-through probability must be
estimated in order to convert impressions to click throughs. The ability to predict an
optima campaign depends gresatly on the expected arriva intensity meaning the click
through rate of the page views. The reason why click throughs are better than CPM is
because the converson of impressions to click throughsis an error source and it is
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clear that if one uncertainty is removed from the modd, it will generate a more
precise answer. Therefore dso mentioned in section 3.2.1 click throughs is better to
use than CPM.

3.4.1 Profit - Expense

Since the cogtsinvolved in the model are known, the money being spent on
advertigng, it isvitd to find ardevant profit function. The parameter that stands for
the red money in the mode isthe profit of an event. These events will be explained in
section 3.7.4 but to give ashort overview they are:

A dlick through that turnsinto a page view,
A dlick through that turnsinto a newdetter subscriber,
A dlick through that turnsinto a member.

The expected revenue of these events enters the model as a profit. The profit
estimation involved with each evert is as mentioned explained more thoroughly in
section 3.7. Itisadifficult task tracking avidtor from the advertisng site and then
knowing what he or she does on the site. The tracking tool being built smultaneoudy,
explained in section 4, will give information about this. The tracking tool should be
able to see who were atracted to the site by what banner and then follow their actions
onthedte.

The grestest uncertainty in the mode will be the vaues corresponding to the
probabilities that a page view at the advertisement site will turn into for instance a
newdetter subscriber. The vistor andysstool will provide information about how
customers behave on the Site, which will be used to verify and update these
probabilities.

Another difficulty isthat it is quite dangerous to compare the money expected to be
generated to the actua money being spent. The expected revenueis built on
assumptions and if they are wrong the solution will fail. It is therefore important to
seetoit that the solution is robust and does not change dramatically when then
expected profit of an event is dightly disturbed, another problem isthe click through
probability and the Satigtica error in them. As mentioned, [5] gives asolution to this
problem with a nortlinear target function, which makes the solution more stable to
perturbations in the click-through probabilities. This can dso be applied in thisthess
but it is aso possible to let each and every one of the coefficient pass through an error
function before a solution is generated. That would smulate the possible satistical
error in the coefficients. The solution would be different esch time asin thered
world.

3.4.2 Mahematica formulation

With the information presented above it istime to creste amode that smulates the
generated amount of dlick throughs from different Stes and what that givesin terms
of profit.

Thetarget function or profit function is crested the following way:
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Target function:

. O O O O O O O d
mn & & 8 x,- A8 && 0420

i Ptk G
X;;, - The amount spent on advertising for sitei, banner ad j under day t
(i=1..n),(j=2.,m),t=1.,p)( )T N

d, : Thevaue of aclick through turning into avirtud profit valuek,

(k=1..,q),kT N

P, : The probability that adlick through turnsinto avirtua profit valuek,
(k=1..,q9),kT N

¢, : Theweghting coefficient that describes how many page views that turn into
dick throughs on sitei and banner adj, (i =1..,n),(j =1,..,m),(i, j)T N.

f © Thefunction that describes the relation of the virtud profit function and the X, :s.

It isadescription saying if the x,, :sfollow alinear, logarithmic or any other relation.

Thetimet isessentid in the modd. This parameter seesto it that the effect of the
advertising is not the same in terms of how many days the banner has been up on the
advertising Ste. The decay of the advertisement effect is not known and therefore it is
difficult to estimate the decaying function with the parameter t. The congtantsin the
model are d, , p, and c;; . They will be estimated each time the model isused. d, is

q
expressed in SEK / click through, p, isaprobability é P, =1 and c; isexpressedin
k=1
SEK / click through. These constants will be fine tuned if it turns out thet they have
been incorrectly estimated. More details on that subject will be explained in section
3.7 where they will ether be given a concrete value or an explanation on how to
caculate them.

The unknowns are the x;;, :s, and the function f explains under whet relaionthe X, 's

go under. Asseen f isnot explicitly defined, unfortunately there are implementation
regrictions on how thefunction f can be constructed, for now f standsfor ardation
of somekind.

For aclearer understanding of the mode it might be agood idea to explain in words
what is meant to happen. To usethesmplestcaselet i = j=t=1.Letaso k =3

which meansthat there are three different vaues that the dlick-throughs can turn into,
see section 3.4.1. Thefollowing target functionis consiructed:

d d d
Xn 02D 002D - (6 (220

C11 11 11

Xy, ISthe codt, and the function f stands for the profit made by the this expense. The
mode! tries to minimize the cost of the advertisement with respect to the X, :s. The

quotient K shows how many dlick-throughs that will be generated when the amount

11
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X1 Isspent. If x,;; =10000 SEK, and c,; =50 SEK/click through then the amount of
generated click throughs will be 10000 SEK/50 SEK /click through = 200 click
throughs. These will then turn into the virtud vaues d, depending on the conversion

rate probability p, , thereby generating aprofit. If d, =1 SEK, d, =10 SEK,
d, =100 SEK and p, =0.7, p, =0.2, p, = 0.1 the target function will have the
following gppearance: 10000 - f(140,1) - f (4001) - f(2000,1).

The limiting conditions will be difficult to formulate, they serve asredrictionsto the
solution. Unfortunately enough interesting limiting conditions have not been found.
That ismainly because the solution is quite restriction free. An experienced advertiser
could probably formulate conditions that have to hold for the solution to be
interesting. Thereisno use in seeking for restrictions, if they are found they could
easly be implemented. Using the formulation of the trangportation problem explained
insection 3.3.1 the “supply” is described by Equation 3. This condition describes that
the amount of money spent on the different sites cannot exceed the advertisement
budget D.

ééxij£D
i

Equation 3

In terms of the transportation problem, the congiraints that remain to be found are the
ones describing the “demand’. They can be added at any time, the problem is solvable
without them but if interesting restrictions are found that limits the solution they can

as mentioned be eagily implemented.

3.5 Detailed task specification

The theoretica modd has been created and explained, what remains to be done as far
as the model goes is to describe more intimate the input parameters and aso to
implement the modd. In order to be able to estimate the model parametersin section
3.4.2, itisimportant to understand the member didribution at EPO.com, whichiis
donein section 3.6. The reason for thisis thet it is more cost efficient to advertise
where more click throughs are generated. Advertisng on Sites that have roughly the
same target group as EPO.com achieves this. After it is clear what membersthat use
the services of EPO.com it istime to estimate the value of the click throughs, and how
much money that is expected to be made on those click throughs, thisis donein
section 3.7. Themode stands and falls with these esimations, if they are wrong the
solution will be incorrect.

3.6 Member Information

In order for EPO.com to understand its members and their behavior it is desired to
perform some information gathering regarding the profile of these members. The
definition of membersin this case is people who have typed in persond information
like socia security number, bank account number and provider account. In Figureb
the registration procedure is shown.
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Figure5  Theregistration page at EPO.com.

Everything entered in the regidtration page is stored in the database. When a personiis
amember at EPO.com he or she can participate in IPOs, Initid Public Offerings,
which means that he or she can by new issues. Members aso get the newdetter once a
week, which contains financia news. The large database at EPO.com serves an
excdlent garting point in building this target group profile. The information that can

be gathered from the database is as mentioned facts that are typed in by the user and
aso the ded related facts like subscriptions, alocations and price paid for shares. It is
up to the company to chose how much persona information thet is needed from the
surfer in order for he or she to become a member.

3.6.1 Motivation

There are many reasons why a solid understanding of customersisimportant for a
company like EPO.com. In the thesis this information will be used to optimize
advertisng in the sense that banner ads are put on sites where they give the most
effect, meaning sites that have roughly the same target group as EPO.com. From a
more technicd aspect the member information will be used to give different click
through rates to people coming from different Stes, the highest click through rate will
be given to the Site that has the most smilar target group compared to the target group
of EPO.com.
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The member information will, as mentioned, be retrieved from the database a
EPO.com. There are limitations on how much can be found out through this
procedure, a survey is needed to get more detailed information, but the database
queering is acheep way to get accurate information. The information that will be
collected follows below:

Agedigribution
Gender digtribution
Ded participation
3.6.2 Agedidtribution
The age digtribution of the members a EPO.com isimportant in order to target the

right Ste snce many stes are quite age specific. The age digtribution is displayed in
Figure, the curve plotted is the moving average.
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Figure6  The age digribution of the members a EPO.com.

The most frequent age group is 1970 — 1975. Many people in this age category have a
good education, have good sdaries and are well accustomed to using the Internet.
Although it might not be the optima target group it is not surprising thet this age

group isthe most frequent.

3.6.3 Gender distribution

Gender is a selection parameter that isimportant, although it might not be as
important as age or income it gives vauable information about the customers,
especialy since the usage of Internet today is quite equal regarding gender. The
gender digribution is shown in Figure?. It is evident that maes dominate.

Jens Jonsson
Karl Rylander Page 24 10/09/01



12%

B8 Male
Female

88%

Figure7  The gender digtribution at EPO.com.

As pointed out earlier it isinteresting to notice that there is such alarge shift towards
males despite the increase of female Internet users.

3.6.4 Ded participation
Ded participation gives information on what kind of spending habits or dedl interest
the members at EPO.com have. In Figure8 information about ded participation is

given. The mgority of members have chosen to invest in one dedl and as seen the
moving average does not include the first steple.

Number of members

1 2 3 4 5 6 7 8 9 10 11 12 13

Number of subscriptions

Figure8  The number/numbers of subscriptions different members have
made.
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Mogt likely they have been particularly interested in one company and bought shares
in that specific company. When people chose to invest in one dedl and get alocation
the chance that they invest in another dedl might grow, or it might not. It is
nevertheess interesting to see how many subscriptions that have turned into
dlocaions thisisdigolayed in Figureo.
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Figure9  The number/numbers of alocations different members have
received.

A comparison can be made between Figure8 and Figure9. The chance of receiving
adlocation for amember the firgt time subscribing is substantialy higher than if he or
she has participated in a couple of dedls. This can be the result of one or two very
large deals where people have registered themsalves just for these specific deds and
where the alocation factor has been high.

Since one-time investors seem to dominate it is interesting to see if they dominate in
terms of capitd. A possible scenario could be that a smal group of investors stand for
most of the capital. FigurelO shows the one-time investors and so on compared to
how much these investor groups have generated in terms of capitd.
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Figurel0 Number of timesinvestors have received alocation and how
much capitd they have generated.
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The one-time investors dominate heavily; there is no large capitd from asmdl group
of investors. This makes it even clearer that the current member groups are attracted
to EPO.com by a specific dedl.

3.6.5 EPO.com Survey

Although alot of information of the members can be gathered from the database there
is someinformation that is not accessible. EPO.com has done a Satistical survey in
March 2000 to cover these gaps. The survey was a sort of an interactive study where
500 newdetter subscribers were chosen randomly from the database. The subscribes
then recaived an email with the following text:

“Dear Mr, Msor Mrs,

As aregistered subscriber to the EPO.com newdetter, we would like to thank you for
your interest and ask if you would kindly consder vigting the Stein order to

complete our customer survey form? This should take no more than five minutes of
your time and would gregtly aid usin improving the EPO.com experience.
Completion of our survey aso entitles you to be entered in our subscriber prize draw,
which could win you £100/SKr1,000!

The survey is being conducted as an online questionnaire, and to reach it, you just
need to click on the address below. To ensure that only those who are invited fill in
the survey, you have been dlocated a password for access, which is embedded, in
your persond link below: <link>"

A reward was offered to the people that filled out the questionnaire which very often
increase the participation rate quite dragtically. The questionnaire used can be viewed
in the EPO.com Customer Survey in Appendix C. The survey covers quite alot of
information, and for this thesis some facts are more important than others. They are:

Firg learn of EPO.com,
Annud spend on investments,
Household income.

Firg learn of EPO.com tells whether or not advertisng gives result. According to the
survey it is obvious that banner ads have given ameasurable result. It isthe sSingle
maost important form of advertisng.

Annua spend on investments and household incomeisinteresting because it shows
how much money the average investor has and their willingnessto invest this money,
in this case epecidly in IPOs. The most common household income is between
£30000 - £49999 and the spend on IPOs in the next 12 months is less than £5000.
There areindeed an infinite amount of parameters that can be taken into account when
trying to map a certain target group. The question isif the amount of work put into
datigtical information gathering pays of in the sense that it refines the member profile
enough to be worth the effort.
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3.6.6 Source of errors

It is evident that a survey from March 2000 does not reflect the current Stuation in
terms of economic climate today. For instance the annua spend on investments might
change dradticaly when the economic climate changes. Another issue is that the study
was conducted with newdetter subscribers and not members. The people that are
members will be newdetter subscribers but since the amount of newdetter subscribers
is subgtantidly higher than the amount of members, the memberswill be grestly
outnumbered since the survey salection process was random. It isimportant to have
thisin mind when using the survey to magp members. Non-the less the survey can give
vauable hints that can be used to pinpoint people that are interested in the Site and the
service that it provides.

3.6.7 Compilation of member information

The information from the database says that the average member is 25-30 years old,
has only participated in two dedls, got alocated one time and the gender ismale. The
survey says that the household income is around 500000 SEK and that the annual
spend on investmentsis less than 70000 SEK. It is quite easy to see what kind of
people who are members at EPO.com. A good guessis young people with good jobs,
who are well accustomed to using the Internet. EPO.com must ask themsdvesif this
is the desred member or if another group of peopleis“better” in terms of creating
revenue. The highest click-through rate will anyhow be generated when choosing Sites
like the target group specified above.

3.7 Parameter estimation

Under the time period December 1999 — July 2000 EPO.com has been advertising
online for an amount of 1,2 MSEK. Under this time period the company acquired
20168 newdetter readers and 2729 active members. It isvery hard to give an estimate
on how many of these members actudly was aresult from advertisng. The amount of
real money that EPO.com has made on advertising is aso very hard to estimate
because it has been very hard to measure the red effect of the money spent. As
mentioned earlier the economic climate was better during the time studied and
therefore people were more likely to spend money on investments, and therefore more
likely to be attracted to services like the one EPO.com provides. It is safe to assume
that the advertisement gave a better result during the winter of 2000 than it would
deliver today and the numbers on how many newdetter subscribers and members that
were acquired are not very reliable today.

The main function of this section is to estimate the vaue of an acquired page view,
member, or newdetter subscriber. InMay 2000 an acquired newd etter subscriber at
EPO.com was vaued to 100 SEK and an actual member was valued to 1000 SEK.
These vadues have served as guiddine on how much money a marketing director is
alowed to spend. Today these generated val ues mean nothing, they are completely
wrong and later it will be shown how these vaues can be regenerated.

3.7.1 Defining parameters

The mode created depends greetly on the input vaues. If the estimated vaues put
into the dgorithm are wrong, then so will the result be. The parameters that will have
to be estimated are the following:
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Click through probability

Trangtion probability

Member, Newdetter and Page view vaue
Ste Member value

It isimportant to understand that these parameters might be inaccurate. There are
many error sources that can ruin the correctness of these estimated parameters. With
the web Ste andyzing tool that will be explained in section 4, more accurate values
can be produced.

3.7.2 Click through probability

The chance of aweb surfer seeing and clicking on abanner & a site that is advertisng
something depends on a number of parameters. Not only isit the message the banner
gives but adso the design and banner placement that decides whether or not it isa
“good” banner [9]. Banners are dl over the Internet and they are proven to be quite
effective, at least in the early days when banners had alarge click through rate, today
surfers seem to be pickier about which banner they click on and therefore the click
through probability has decreased.

In order to target the right Site it is vital to know the target group of that specific dte,
and that has been done in section 3.6. It is not the god of this thesis to map the target
groups of dl the specific Stes that might be appropriate to advertise on. The member
profile serves as a base in case EPO.com decides to advertise on other sites than it
aready has. During December 1999 — July 2000 EPO.com has received information
from the advertiang sites on how many impressons the banners have ddivered and
how many that clicked on the banner. From thisinformation it is possible to estimate
the click through rate with acceptable precision. These parameters can then befine
tuned with the web-andyzing toal, section 4. The results of the different banner
campaigns can be viewed in the Appendix B under banner campaign results.

Click through rates are dl subject to fluctuations and if they enter the model with out
any margin of error the answer will be trivid. Given that the implementation language
supports the usage of gatigtica functions and digtributionsit isagood ideato
somehow include thisin the click through rates. The solution would be more robust if
the dlick-through coefficients changed values subjected to some satistica error
function.

3.7.3 Trangtion probability

The trangtion probability describes the chance that a page view ether remains a page
view or turnsinto a newdetter subscriber or amember. Again the vistor-andyzing
tool will give thisinformation after a couple of campaigns have been run. The
trangtion coefficients are uncertain just like the dick-through coefficients and the
same datigtica problem naturdly arises.
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3.7.4 Member, Newdetter and Page view vaue

In order to estimate the vaue of an acquired member it isimportant to look at the
past, and also decide on what is expected from the future. The past represents the
actud profit that one customer has created. The future represents the god's that the
company has and what the company hopes for in terms of profit from the members.
EPO.com sdlls banner placements to companies that are interested in advertisng on
the gte. The target group iswell defined, just like the Sites EPO.com islooking for.
Thereistherefore an interest in advertisng a EPO.com. An acquired member
generates profit because he uses the service and thereby sees the banner ads on the
gte.

To be able to estimate the expected profit and the expected banner profit the life
length of a customer must be found, otherwise it will be impossible to come to any
conclusons what so ever regarding the profit. Due to the sparse information about
how long people remain members at a company that has only existed from a couple of
years, no distribution function can be found. Thisis of course a draw back because the
profit that a customer generates cannot be sufficiently estimated. If enough
information could be gathered the following relation would be used:

P(x)= (\)flife_length (y)dy
0

Equation 4
P(X) isthe probability that a person remains a member for x number of years,

flie 1engn (Y) isthedistribution function for the life length of amember. Itisaso
possible to use the mean vaue, or the variance together with the mean vaue. Until a
reasonable distribution is found good guesses will have to be made on how long a
person will remain an active investor a EPO.com. If Equation 4 isused it is possble
to run different scenarios and see when and where the campaign becomes profitable.
With the expected life length two Smple relations can be derived which finds the
profit corresponding to the future and to advertising.
The advertisement profit:

Pageviews/ Year : An estimate on how many page views an investor creates during
one year.

Advertisement _ Profit / Pageview: The advertisement profit per page view.
Advertisement _ Profit / Member : The total advertisement profit for amember.
E : The mean vdue of thelife length of a cusomer.

With these parameters the following reation can be found:

Advertisement _ Profit _Pagevi ews Pr ofit
Member Year Pageview

XE
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Thefuture profit:

T /'Year : Expected turnover of one customer per year.

Future_ Pr ofit/ Member : The expected profit in share sdles for amember.
P% : The expected profit coefficient (TxP% = Pr ofit )

E : The mean vdue of the life length of acustomer.

Furure_Profit T
Member Year

XPY%XE

Both the newdetter and page view vaue profit comes from advertisng, but in

different forms. The single page view comes from a surfer dlicking on a banner, being
transferred to the advertising site, seeing the banners that the advertisng company has
posted on thar Site, an impression, and then decides to leave the Ste without doing
anything. This event has of course the lowest associated profit, but it is never the less
an income. The other ad related event is when a surfer becomes a newd etter member.
A newdetter itself contains ads so every week, the newdetter at EPO.com is sent once
aweek, the subscriber is subjected to ads from the newdetter. These ads have a
different vaue than the ads posted on the Ste. Thisleads to the conclusion that an
acquired newdetter member has two incomes, the first page view together with the
adsin the newdetter. It isvery likely that a newdetter subscriber dso usesthe steand
thereby delivering more impressions to the banners posted on the site.

The mean life length for anewdetter subscriber is probably different than the life
length for amember. Statistics for thisis aso needed to find a corresponding
digtribution. If the mean vaue is found the same reasoning can be used here as with
the advertisement profit mode!.

The newdetter subscriber profit:

Number _ Of _ Newsletters/ year : The Number of newdettersthat are sent over a
year to one subscriber.

Advertisement _ Profit / Subscriber : Thetota profit involved in newdetter
advertisement for a subscriber.

Advertisement _ Profit / Newsletter : The profit per page view.
E : The mean vdue of thelife length of a cusomer.
With these parameters the following relation can be found:

Advertisement _ Profit _ Number _Of _ Newsletters « Advertisment _ Pr ofit «
Subscriber Year Newsl etter

E
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3.7.5 Sitemember vaue

When asurfer is atracted to a site from another that surfer might be more worth
depending on which ste he or she comes from. The users of a Specific Ste can have
spending habits or other specific properties that are wanted or perhaps preferred,
athough it is not the actua target group. Then it might be gppropriate to give this
specific dick through ahigher vaue if he or she becomes a member. How this
weighting should be doneis of course total subjective. This parameter can be used
when the mode isto be fine-tuned.

3.8 Implementation of model
From an implementing point of view it is desired to find a programming language that
can use and handle every mathematica aspect in the theoreticad modd. There are
severd language options available, some better than others. To give aclear picture of
these languages they will be explained and andyzed, after that a decison will be
made which programming language or mathematica tool to be used. The languages
are:

GAMS

MATLAB

Matrix\VB

3.81 GAMS

Thistext is taken from the home page www.GAM S.com: “The General Algebraic
Modding Sysem (GAMYS) is a high-level modding sysem for maethemétical
programming problems. It conssts of alanguage compiler and a stable of integrated
high- performance solvers. GAMS istallored for complex, large scale modding
gpplications, and alows you to build large maintainable models that can be adapted
quickly to new Situations.”

Asthetext suggests GAMS can handle alarge variety of mathematical optimization
problems. The implementation design is high level and very close to how the problem
iswritten on plain paper. The advantage of GAMS istha dmost every part of the
theoretical model can be implemented. The drawbacks are that it is not user-friendly
and that the licenseis very expensive. A student license exists but it cannot be used
after this thes's has been completed. GAMS is of course the best solution from a
mathematicd point of view, unfortunately the price and the hands on experience
required to change parameters in the model makes it ingppropriate for thisthesis. An
interface would aso be quite time consuming to build which would dso limit the
usability of the program.

3.82 MATLAB

MATLAB is usad throughout the entire technical spectrum. It is quite easy to use and
since the possibility to build C programs and link them to MATLAB exigslarge-scae
problem building is no problem. Though MATLAB isfilled with predefined
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mathematica functionsit till lacks some basic optimization tools. Linear
mathematical problems of the form are easy to solve:

min ¢' X
AXED

Matlab dso supports QP (quadratic programming) problems. They have the following
gructure:

1. ;
min =X gx+c' X

X

AXED

If more advanced congtraints than the linear ones are added to the LP or QP problem
MATLAB will not be able to cope with these, nor can it deal with more complex non-
linear optimization in a satisfactory way. Thiswill have implications on the modd,

the ability to use a non-linear target function and congtraints will not exigt, but on the
other hand it might not make a difference because the linear gpproximation might be
good enough. It is difficult to estimate the different sources of error in the model and
what impact transforming a complex problem into aless complex problem does to the
solution. The regtrictionsin this case are that MATLAB only supports the problem
structure mentioned above. Linear problems can be easily solved but as soon the
problem enters the non-linear spectrum MATLAB has ahard time. The decison to be
made is whether or not these restrictions make it impossible to implement the model

or if the linear gpproximation is good enough.

From an interface implementation point of view it would be great if MATLAB could
be linked to Visud Basic because EPO.com uses the Visud Studio package and aso
because it isvery easy to create user friendly interfaces with Visud Basic. If
MATLAB wereto be used it would be preferable to find atool or a package that can
be linked to for example Visud Basic and that has optimization tools that MATLAB
has.

3.8.3 MarixVB

MatrixVB isa COM library, a collection of functions that enhance Visud Badc's
built-in functiondity by alowing users easy access to many powerful computational
dgorithms. MatrixVB carries many of the same functionsas MATLAB, aswell asthe
optimization tools. Since MatrixVB can be accessad through COM viaVisud Basc it
isvery easy to congtruct user-friendly interfaces.

3.8.4 Language decision

It is clear that from an academic point of view GAMS isthe optimal choice and theat
from auser point of view Visud Basc with the package MatrixVB isthe best choice.
As mentioned earlier it depends on whether or not the linear or the quadratic model is
aufficient or not. For EPO.com it is nhot an option to buy the GAMS license. Two
options remain, MATLAB or MatrixVB. Since MatrixVB holds the same functions as
MATLAB with the ability to create user-friendly interfaces, MatrixVB will be the
language used.
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3.8.5 User Interface

If aprogram or an application isto be used by a person with limited computer
knowledge it isimportant to make the program or gpplication robust and easly
understood. Especidly important isthat the interface of the program is
comprehensble and that the functiondity of the program isimplemented so thet dll
adjustments to parameters can be done by just clicking and typing. In order for thisto
be possible agraphica interface will be used. Visud Badc is perfect when designing
interfaces, especidly graphical ones, but like any other language it has its limitations,
which means that sometimes a detour has to be taken in order to land at the desired
result.

The static parameters that have been explained in section 3.4.2 are the ones that
should be typed in by the user. The detour mentioned was thet it is hard and difficult
to make the form dynamic. A formin Visud Basicisthe actud interface where
textboxes, radio buttons or any other predefined object are displayed and
implemented. To explain this problem an example will be used: Say there are 10 Sites
that have been chosen for advertisement by the marketing director. Each one of these
stes has different prices, click through probabilities and other parameters that are
gpecific for that Ste. On one Site more banners are placed than on others and the time
period for these ads to be posted on the advertisng site might be longer or shorter
than on the other Stes. It would be nice to have some sort of dynamic input for each
dte and banner dternative, ingead of having an interface like the one that has been
created, see Figurell. When the dynamic fields have been typed in and it istime to
move on to the next Ste the previous values are saved or stored in some sort of array
or dictionary. It would greetly reduce the amount of redundant code and adso make the
entire program generic in the sense that the program would handle an infinite amount
of gtes and banner aternatives. As mentioned thisis not available in Visud Basc,
instead the entire interface is hard coded into one form. The number of sitesand
banner dternatives has an upper bound. It isimportant to dlaify that it is merely the
graphicd interface that set the bounds. There are certainly ways around the problem
with the dynamic forms, but to investigate this would be awaste of time. An
experienced Visua Basic programmer solves this problem quite fast.

The user interface is shown in Figurelland how the application looks when the
program is sarted. The vaues are typed in the corresponding fidds, the maximum
number of Stesis limited to seven and each Ste can have three different banner
dternaives. The number of days the banner should be put on the steis not limited to
any vaue. The reault field shows the optimized results with the Ste name, banner

kind, money that should be invested that day and how many vistors this bringsto the
gte. When the program is to be used the user specifies the name of the site and the
definitions of the different banner dternatives that will be used on that corresponding
gte. After that the click through probability and trangtion probability for a page view,
newd etter subscriber and a member is put in. The cost of an impresson i.e. how much
the advertisng Steis charging for an impression and aso the amount of days the
banner should be posted in the Ste is entered. When dl the Stes for the advertisement
campaign have been entered the user pushes the Start button and the optima solution
isgiven in the results window. That was a short explanation of typica usage of the

program.
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Figurell The user interface for the advertisng campaign optimizer.

3.8.6 LP/QP — implementation

Theinterface described in section 3.8.5 serves as the donor to the optimization
agorithm. It supplies the parameters to the model so that the target function can be
created. The theoreticd modd in section 3.4.2 will now be implemented. MatrixVB
supports two optimization dgorithms, the first oneisan LP modd (linear
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programming) and the other one is a QP-mode (quadratic programming). As
mentioned in section 3.4.2 thefunction f has redtrictionsin terms of how it explains

the relation of the X, :s Thefunction f can givealinear or quadratic goproach when
using MatrixVB. If amore sophisticated language would have been used then f could

have been more complex. MatrixVB uses amatrix representation when solving
problems. If the linear gpproach is used the current structure of the problem can be
transformed to the following matrix representation.

min ¢' x
AXED

If on the other hand the problem is transformed to a QP representation it will have the
fallowing form:

. 1 ' T
mnzqu+c X
AXED

The advantage with this description isthat there is a quadratic term present that takes
away alittle bit of the uncertaintiesin the cost coefficients. The correct g matrix must
be found so that it pendizes the cost coefficientsthe right way. It isaso desrableif
the q matrix is positive semi definite because any loca optimizer isglobd, so it finds
the globd optimum.[12] The problem isto find this g matrix. The idea behind this
quadratic matrix is best explained by an example; the smple example in section 3.4.2
will be reused. If g isan eye marix, onesin the diagond, the quadratic term will have

the following form: % X2, + X2, + X2, . Thisterm will be minimized together with the

linear term ¢ x . The quadratic term grows much faster than the linear term, if the
solution is to be minimized the money spent must be evened out over the
advertisement dternatives even though Site one and banner aternative oneis the best.
If the solution had been completely linear as much money as possible, the supply
being the limitation, would have been spent.

In order to implement the mode the so-called cost coefficients must be transformed to
matrix form. Equation 5 displays the cost coefficients.

PijTijPViP PijTijNViN PijT"lv'I

71 vz

ij ij ij

C, = (-

ijt

Equation 5

It might be gppropriate to explain the time dependency in Equation 5. For now thereis
redlly no way of knowing how the click through intengty behaves under the time
period the banner is on the advertising site. Again the tracking tool will provide
vauable information about how thisintengty varies over time. When enough

datistical data has been collected a function can be constructed from that data. The

rdation t*'2is chosen because the decay of the intensity over time is reasonable, but
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this gpproximation is not built on any mathematica background moreit is more of a
common practice form the world of Internet [4]. The linear part of target function will
have the following gopearance in matrix form:

¢/ =
gxnzj
Q: -
gxm N
(;Xlzl—
(Clll’C112""’Cllt’C121""’C12t""’Cljt""’Cijt)gs :
gxlzt :
¢ N
gxljt N
95 N
&Xit

The quadratic term is represented by the matrix representation:

éa(lnggxni X112 xm X121 xm lez XmQ
CXy1, 6 X112 Xina
G. G .

¢ e

CX1y TG Xy X1

gxlzlégxlzl X2t

gs N -

(;X].Zt +gX121 le

& G '

¢

CXye 7€ Xt Xyt
¢ -

Y S E P PR P R

: x111|Xuz""vxlnvX121v"'lxmr"'|xljtv"' X )

» Nijt

&.|..|. Y PR PR R P |

Xijt aé Xijt X;;

DO QO OO

The limiting conditions will aso be represented in metrix from. Since the budget is
the only restriction as of now this condition will be eesly formulated. If more
redrictions are needed it is quite easy to fill up the A matrix with these.
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The problem can now, with the clear matrix representation eadly be implemented, see
Appendix D for the code.

3.8.7 MatrixVB and Visual Basic integration

To gain access to the functions from MatrixVB the DLL that containsthe
meathematicd library must be linked to the Visud Basic. The DLL isa COM
component, which means that it can be linked to al visua basic projects it does not
meatter what language is used aslong asit is COM compatible.

When the DLL has been linked the optimization functions are now available. The
input parameters, which are the matrices from section 3.8.6 can now enter the
predefined functions from MatrixVB. The function that will be used isthe LP —
function.

x=l p(c, a, b, | b, ub) returnsthe best solution to the linear programming (LP)
problem,

min ¢’ x
AXEDb

where Ibisthe lower bound for xand ubis the upper bound. The x vector isthe result
vector, which is one-dimensiond. This vector has to be transformed into a three-
dimensond result matrix before the find results can be displayed in the result

window. When some banner dternatives have alonger time span than others or when
a gte has more banner dternatives than others there will aways be execs parameters.
Thismeansin order to il have the matrix structure some vaues that do not exist will
have to given the vaue zero. These nonsense values have to be filtered out and

cregting the result matrix doesthat. A problem isthat the corresponding x;, values do

not assume the vaue zero. Thisis aresult of the numericd truncationsin the LP
method.

When solving the quadratic programming problem the function
x=qp(q, c, a, b, | b, ub) isused where the matrices c,ab and the vectors Ib and
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ub have the same meaning as above and the q is the matrix describing the quadratic
relaions.

3.9 Vadlidation and verification

If the proposed solution of the optima advertisement campaign planner is to be used
S0 that marketing directors can trust and depend on the results, the model must be
vaidated. The linear or quadratic path might for ingtance be insufficient when trying
to amulate the arrival intengty. An even worse scenanio is that the complexity of the
interaction between banner ads and surfers makesit too hard to construct a
dependable relation.

The proper way to go about when validating the modd is for the marketing director to
Create an advertissment campaign without using the optimization program and then let
the web ste analyzing tool monitor the campaign. When the results of the campaign
are known information about the conversion rates, for example aclick through to a
newdetter conversion, can be found. When the input and the expected output the
advertisement campaign planner is known the validness of the mode can be tested.
The way to go about isbascdly filling in the fidds in the interface explained in

section 3.8.5 and pressing start. Since al the information exists about the campaign an
optimal solution will be generated. It is not likely that the proposed optima solution
will correspond exactly to the actua real result of the completed campaign. Non-the
less the solution should indicate which Stes gave a good result in terms of click
throughs and profit and the onesthat did not. The profit is, as explained in, 3.7.4,
measured in conversons, for example a page view that turnsin to amember isan
event that generates a profit in the modd. Badcdly the verification liesin if the
congiructed modd can in broad terms simulate the result of the dready completed
campaign i.e. when the first campaign has been run and then rerun by the
advertisement campaign planner it will be known whether or not the predication made
by the program was right or if the model needs to be refined. Thisisthefirst stepin
the validation. The procedure explained above only testsif the mathematical

agorithm used can roughly smulate redity. There is another important part of the
vdidation and that is to check the robustness of the modd. After the first test has been
done it istime to twesk the converson and trangtion rates to see how much the
optima solution changes. If the solution changes dragticaly when smal changes are
done to the mentioned parameters the model is unstable and can therefore not be
trusted. To be adle to run this test the mathematica modd must first be verified.
Otherwise it would be like running stability checks on a non-vaid mathematica
theory, which is nonsense.

When it is known that the mode works and it is proven that it is robust enough, it is
time to start estimating the conversion rates for the next campaign. The converson
rates are not fixed for one Site, they will congtantly change, hence the gability
verification. It must be remembered that too large deviations will dways make the
solution invalid and estimating these conversion rates is a great part in achieving a
trust worthy solution. The more tatistica data about the conversion rates the better
will the coefficient estimation bei.e. running many campaigns improvesthe
estimation of the converson rates. When enough data is gathered, a distribution for
the converson rates can found and from this distribution it will be possible to
somehow create confidence intervas indicating how probable large deviations from
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the value serving as the input to the moded is. Different scenarios can be congtructed
so that the marketing director knows when the solution fals and how probable that
evert is, then he or she can decide on whether it is worth running the campaign
proposed by the advertisement campaign planner.

Unfortunately there is no way, at the moment, to test the advertisement campaign
planner and thereby verifying the implemented mathematica dgorithm. The results
presented in Appendix B cannot be used in tests because they lack the converson
rates, which the modd relies heavily on. Further more no campaigns have been made
since the work with this thesis began and no campaigns are planned in the near future.

A way to test the modd without having to spend money on advertisement isto
gmulate acampaign. The problem isthat it isimpossble to estimate how the page
views change over time. A decay of t*'? isused a the moment. If the tests follow
this relation with different conversion rates the program will generate avaid solution.
It islikely that when setting up the Smulation the results will only verify what was
intended to be verified because the smulation is so colored by the actua problem.
What thisin fact meansisthat it is too difficult to Smulate the real world because
there are to many unknownsin this problem.

3.10 Conclusions

The estimated parameters are the most crucid factorsin the modd. As mentioned
many times before in the thesi's a correct solution cannot be generated without
accurate input parameters. It is the marketing directors job to gather as much
information as possible about these parameters before running the program. From an
advertisement point of view EPO.com should dways aim to advertise when shares
can be bought at the dite, one-time investors dominate and they are often interested in
one dedl.

The mathematica modd that explains the flow of click throughsis atrangportation
problem, which is very well explained with a network representation. The problem is
that the target function and congtraints of a standard transportation problem islinear
and in this case the function explaining the flow of vidtors to the site is not known but
from other smilar papers[5] [6] the visitor flow is assumed to be linear. This has not
been verified and due to the lack of robustness in the linear modd another functiond
relation has been sought. Therefore another moddl, a QP (quadratic programming)
representation has been created that makes the target function nortlinear. For this
representation to hold it isimportant to interpolate this target function to the data of
recent campaignsto land at a correctly estimated quadratic matrix. The quadratic
matrix describes dl the quadratic combinations possible between the variables that
will be minimized, in this case the money spent. Since no efficient monitoring tool
has been used earlier together with campaigns there is no reliable data and this
interpolation cannot be preformed.

If the linear mode could be made more robust, meaning less sengtive to perturbations
in the estimated parameters especidly the click through rate, it could hold as a good
gpproximation. Unfortunately this cannot be done within the time span of thisthess.
Instead the QP modd is used which evens out the money invested over more
advertisement dternatives making them dependent of each other, in other wordsiit
pendizes large amounts spent on one advertissment dterndtive. In the red world this
is probably the case when advertising to the same target group on different Sites.
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The regtrictions in this thesis have been the implementation language. MatrixVB is
not typicaly desgned for solving advanced optimization problems and it lacks some
tools that would have been very useful, especidly the ability to create a non-lineer
target function without having redtrictions due to the implementation language.

It is hard to estimate the click stream because there are an infinite amount of
parameters that it depends on. The solution generated will dways relate to the past
and therefore the solution will hold if the difference between the past and the present
in terms of economic climate isamilar. If it is not the uncertainty in the modd istoo
great and the program solution will not be vaid.

If amore sophigticated mode would be implemented the first step would be to make
it sochadtic linear problem. The uncertainties in the click throughs would then be
included and a more trustworthy solution would be generated.

All in dl, the implemented program is very hard to measure in terms of accuracy
because enough Satidticd datais not available. Due to the nature of banner adsit is
possible to explain, with the proposed mathematica theory, the flow of visitors. What
relation this flow goesis difficult to esimate. A linear and anon-linear program have
been introduced and it will be known after enough campaigns have been run whether
or not these descriptions hold.

3.11 Futurework

There are two waysto go if the modd isto be improved, a better linear modd or a
totally new non-linear target function. A new non-linear target function would explain
the advanced rdationsin terms of click throughs compared to time the banner has
been up on the site and penalizing functions that restricts better banner dternatives to
grow unredigticaly large, thereby smulaing datistical uncertainties. This methods is
the mogt time consuming and not as interesting as improving the lineer modd. As
mentioned in section 3.10 a stochadtic linear programming problem can be created
that incorporates the drawbacks that the normal linear problem has.

3.11.1 Stochastic programming

Stochagtic programs are mathematical programs where some of the data incorporated
into the objective or condraints is uncertain. Uncertainty is usudly characterized by a
probability digtribution on the parameters. In thisthesisit istypicaly the click

through probability. Although the uncertainty isrigoroudy defined, in practice it can
range in detail from afew scenarios (possible outcomes of the data) to specific and
precise joint probability distributions. The outcomes are generdly described in terms
of dementsw of aset W. W can be, for example, the set of possible click through
probabilities over the next few days or over different banners.

When some of the data is random, then solutions and the optima objective vaue to
the optimization problem are themsdves random. A digtribution of optima decisons
is generadly unimplementable. I1dedlly, generating one decision and one optimal
objective vaue would is wanted.

Onelogica way to pose the problem isto require that we make one decision now and
minimize the expected costs of the consequences of that decison. Thisis caled the
recourse modd. Suppose x isavector of decisons that we must take, and y(w) isa
vector of decisons that represent new actions or consequences of x. Note that a
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different set of y'swill be chosen for each possible outcome w. The Two-Sage
formulationis

min () + E[ fz(Y(W)1W)]

G(X)EOQ,-,gn(X)£O
Subject to: hy(x, y(w)) £0," wi W

h (X, y(w)) £0," wi W
xT X,yw)T Y

The set of condraints hl ... hk describe the links between the first tage decisons x
and the second stage decisions y(w). Note that we require that each congtraint hold
with probability 1, or for each possible w in W. The functions f2 are quite frequently
themsdves the solutions of mathematical problems. We don't want to maeke an
arbitrary correction to the first stage decision; we want to make the best such
correction.

Recourse models can be extended in anumber of ways. One of the most common isto
include more stages. With amultistage problem, we in effect make one decision now,
wait for some uncertainty to be resolved, and then make another decision based on
what's happened. The objectiveis to minimize the expected costs of dl decisons
taken.

The problem in this thessis to find these scenarios and see how they affect each
other. That it isnot an easy task. Like any other parameter they will have to be found
out through dtetistical data. \When the different scenarios have been created containing
the possible dlick through probatilities the solution will be more robust and the
amplicity with the linear problem has been kept without neglecting precison.
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4 Website analyzing tool

4.1 Introduction

The concept of analyzing webste traffic is not new and there are plenty of tools
available on the market that can ddiver smple Satidtical vistor datafrom andyzing
the log files. To be able to know more detailed information about the vigtors like how
many times aparticular vigtor visted the Ste before becoming a member etc. one has
to solve the problem of how to recognize avigtor. This cannot be done by just
andyzing the log files like the existing andyzing tools do. Theidealisto creste atool
that can serve as anecessary complement to one of the existing tools and thereby be
ableto give adetalled datistical report about the vigitors and their actions on the
website. This part of the thesis will present some work that has been done by others,
the Website analyzing tool that was developed in this thess project and dso some
future work that can be done to make the tool better.

411 Goal

The god of the project isto ddiver aprogram that can give amore detailed andysis
of the vigtors. Thisis no atempt to make a better log andys's program than the ones
available on the market today. Probably there will be aneed for acomplementary
program that handles the regular andlyzing of log files. The Log Fle Andyzer will
concentrate on tracking visitors and give information about who has been here before
and what they have done on the Site. It will dso produce Statistical data that can be
used by a marketing director to fine-tune the input data to the optimization modd
described in part three of the thesis.
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4.2 Theory and related work

This chapter concentrates on some of the concepts and techniques that are common
within the log file andyzing area. It dso contains asmal survey on some exigting
software available for webgte andyzing.

4.2.1 Web serversand Log files

A web server istypicaly just anorma computer equipped with specia server
software. If the Ste islarge the adminigtrator often use more than one web server and
treffic is divided between the servers using a so-caled load balancing software [19].
That means that traffic is distributed between the servers depending on the current
traffic load. EPO.com uses two Compaqg multi processor computers with load
balancing and Microsoft Internet Information Server (11S) software.

In order to get any Satistics about the intengity of the web server traffic it is needed to
keep alog of the web server activities. Even though the Internet is anonymous by
nature it is ill possble to learn something from the vigitor of the Ste.

When aclient makes arequest for some data the web server logs information about
the client and whét file the dlient requested. Below isalist of some of the thingsthat's
possbleto learn from the vidtor [14][18].

Date and time of the hit Vigtor's IP address

Name of the host Peth of thefile served

Request Bytes transferred

Vigtor'slogin name (if the user is Vidtor's hogt (if the vidtor's |P address
authenti cated) can be trand ated)

Referrer (if user was linked from another Cookies sent by the vigitor

gte)

Vigtor's user agert

From thisinformetion it is then possible to make some conclusons like:

Number of requests made ("'hits")

Browsers and versons making the

requests.
Number of unique visitors during a URLSs from which user cameto the Ste
period (referring pages)
Number of requests by HTTP status Totals and averages by specific time

codes (successful, failed, redirected,
informational)

periods (hours, days, weeks, months,
years)

Number of requests for specific files or
directories

Thereisalot of uncertainty in these data.and more of the problems regarding the
correctness of the log files will be discussed in chapter 4.2.6.

Jens Jonsson
Karl Rylander

10/09/01



4.2.2 Trafficandyss
There are bascdly two techniques used when analyzing the web ste treffic:

Andyzing the sarver accesslog files
Sniffing the network traffic

Programs that use the server access log are the most commonly used. Every web
server kegpsalog of al requeststhet it gets. There are basicdly two types of log file
formats [15]: CLF (Common Log file Format) and ELF (Extended Log file Format).
There are dso some other platform dependent formats like the Microsoft 11S log file
format.

The other technique of website andyzing is the one that sniffs the packets on the
network traffic. The packet sniffing technology has recently been introduced into the
traffic analyss market and diminates the need to collect and store datain large log-
files. It works by opening the TCP/IP packets that go in and out of the web server and
look at the content informetion. Thisis done in red-time which givesthe user an
ingtant snapshot of the website traffic. This solution demands that the sniffing
program must be ingtalled on a computer on the same network as the web server,
which makes it unsuitable for dl sysems.
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4.2.3 Exigting tools for analyzing traffic

There are piles of different log file andyzing software available on the market today.
Some are very smple and others more complex. Below are just three of the programs
avalable

WebTrends Log Analyzer from Webtrends corp (www.webtrends.com).
Sawmill 5.0 from Howerfire (www.flowerfire.com).

Basic Traffic Reporter 02.00.00 from HouseholdV entures.com
(www.househol dventures.com).

Below isasmall evaudtion of these three andlyzers.

WebTrends LogAnalyzer 6.0

Thisisan amost complete tool for andyzing the webgte traffic. It givesthe user a
wide variety of Satistica datato choose from. The user interface is very nice and easy
to understand. The user can decide in what format the report should be in (html,
ASCII, excd, word, delimited) and get graphs and diagrams that show the statisticsin
avery nice way.

The program ddivers gatistics about:

General statistics, no. of hits, pageviews | Activity statistics, when and for how

etc. long vidts are etc.

Resour ces accessed, requested pages, top | Technical statistics, client and server

entry/exit pages €tc. errors etc.

Advertising, views and clicks. Referrers & Keywords, referrers, top
search engines with keywords etc.

Visitors & Demographics, new/old Browsers & Platforms, info about the

users, top geographic regions. vigtors plaforms.

Indl, WebTrends LogAndyzer isavery complete log file-andyzing tool. Apart from
the fact that it can not make any deeper analysisthe only drawback isthat it fedslike
the program is generating dmost too much statistics making it hard to understand
what is redlly being measured. Otherwise, it is the best program of the ones that have
been tested in this thesis. The price of this program is currently $499.

Sawmill 5.0

Thisisasmple log file andyzer from Fowerfire that produces log file reports as html
pages. To use the program one has to start a server on the computer that can be
reached from your ordinary web browser. From there you can import alog file and
andlyze it and produce areport in html. The program has al the basic statistics and
displays them with graphs and colorful diagrams. It is not as detailed and “good
looking” as the log analyzer from WebTrends but it serves a purpose for the not so
demanding web site manager. The full version retail price is $200.

Basic Traffic Report 02.00.00

This program is not good. Mogt |og file analyzers recognize the formet of the log file
and adjust to the type. Something goes wrong when this program tries to process the
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log file that was used in the test, a good guessisthat it can't recognize the format of
the log file and therefore it generates an error. Thisis not the only example of not so
good log file andyzers. There are more examples of programs that has the same kind
of problem. The only excuse is that they most often are free of charge.

4.2.4 Problemswhen anayzing log files

Analyzing log data seems smple enough but there are some problems. Some request
to the web server never get to the log file and others should not be in the log file.
Some of the problems[17] are:

Problem Cause

Events are not regigtered in the log file. If aweb page dready exigsin the
cache on acomputer the browser will
retrieve the page from the cache instead
of making arequest to the web server
and thereby the event will never be
regigtered in the log file.

Proxy servers aso use caching and will
check to seeif apageisin the cache
before sending the request for apage on

to the server.
Different clients have the same IP Computers behind afirewall dl look
address. the same to the web server (same IP

address) and this can lead to some
problems when looking at | P addresses
because of the fact that | P addresses
may not be unique.

An |P addressis not aunique identifier
for anindividud vigtor. A lot of people
use a modem connected to an account at
their ISP (Internet Service Provider) to
access the Internet. Most ISPsuse a
dynamic digtribution of such IP
addresses. This means that the next time
auser connectsto the ISP it will most
likely recelve another IP address. This
makes it impossible to use | P addresses
to make ardiable identification of a

certain vistor.
Data that should not appear in thelog Search engines on the web have
file programs so-cdled Robots or Spiders

that search the Internet for information.
These are programs and should not be
conddered as vigtors but they do
appear in the log file and therefore must
be disregarded when making the
andyds.
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4.3 Task specification

Origindly the ideawas to creste atool for learning some basc vistor Satistics that
would serve as input and feedback to the optimization tool that is described in part
three of the thess. After brainstorming, it became clear that it would be more
interesting to have atool that could give amore detailed picture of the visitors and
what they did on the Site. Especialy to know what went on before they decided to
become investors at EPO.com.

4.3.1 ldeaof solution

Figure 1 in section 1.3 shows a figure describing how the advertisement- effect model
and the web dte andyss tool work together. The web Site andyzer gets input from
the log and returns output that can be used to adjust the advertisement-effect mode
and aso give direct feedback to the partner Sites.

One important aspect in this project is that the andyzing tool must not disturb the
daly traffic on the Ste. That iswhy the decison was made to use an event-driven
model. That means that the andlyzing program is not active dl the time but that there
are some events that could trigger the program to perform its tasks. For example when
some one decides to become amember on the Site, the last stage in the Sgn-up
process triggers a database cdl that links the investor to avigitor in the database.
Below are three events and a description of what happens when they are triggered.

Event 1. “Visitor request”

The visitor sends a request for an asp-file to the EPO web server. Along with the
request it also sends browser data such as browser version, cookies, referrers etc.
The web server givesthe visitor a SessonlD and checks the visitor for any cookies. If
no Cookiel D isfound, the vigitor is given one. This Cookiel D is used for identifying
the vigitor so that atrace of the vistor’s activities later on is possible.

The web server then sends the requested file to the client and writesto the log. The
Cookiel D of the visitor can then be traced from the cookie-fied of the log file.

The checking and setting of Cookiel D’ s is only done once per session and does not
affect the system in any negetive way.

G} — EPO.com

L’% = S — Web server

Vigtor

Figurel2 Thefirg timeavistor comesto the EPO steit will be marked
with a Cookiel D making it possible to trace the visitors activities from the

log file.

Event 2. “ Thevidtor becomesa member”

Now the visitor has decided to become either ared member of EPO.com or a
newdetter member. The lagt stage in the Sign-up processtriggers acall to a Stored
Procedure in the SQL-database that links the vistors Cookiel D to the new InvestorID.
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Now we can identify the vistor both as an investor in the system and as avisitor in
thelog file

Event 3. “Analyzing the data”

Before any andyzing of the data can be done the log files are reduced from redundant
and non interesting data and is then stored into a database as shown in the figure 13.
The program cdled the Log File Stripper extracts only the interesting parts from the
log-file and creates anew log file containing the stripped data. The program then puts
the datainto an SQL database thet isindexed on the visitors cookiel Ds. Storing the
logged data in the database will add flexihbility to the analyzing program and makesiit
easer to search for data on a certain date, Cookiel D, referrer etc.

LOG Stripped LOG
""" —»  Log file Stripper )—> —>II

Figurel3 Stripping the log-files and storing into the database.

When the log files are processed and stored in the database its possible to start
andyzing the data. As shown in figure 14 the user can specify between what date and
time he/she would like to analyze. The user could either make a generd analysstha
looksfor al vigtors during the chosen period or make a more detailed search for a
particular type of vistor. The program then makes a SQL-call to the database and asks
it to return al data between the specified dates. The program will give information

about the vigitors such as. number of vigtors, referrers, search engines, new investors,

and aso detailed investor information etc.
DaeTime > ( Log Andyzer )
~SA

Figurel4 LogAndyzer workflow

A more detailed description over the Log File Stripper and the Log Andyzer isgiven
later on in this chapter.
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4.4  Implementation

This section describes the implementation of the Log File Analyzer and the Log File
Stripper and some of the problems and solutions that occurred during the project. The
source code is found in the gppendix.

441 Cookies

One big problem that has to be faced when trying to keep track of visitors that have
not yet been authenticated through alog-in process is how to recognize them when
they revigt the Ste. One approach could be to keep track of the IP-address and
recognize the viditorsin that way. Thisis as previoudy described not reliable because
two different individuas could have the same | P-address and thus cause erroneous
conclusions to be made in the andyzing process.

Cookies [16] were developed to help ste builders overcome the anonymous nature of
the Web. The technology enables developersto stash auser 1D, a SessionlD, or some
other bit of identifying data.on the user's machine. That makes it possble for
developers to get a sense of whom they're dealing with and what path the user is
taking through the site. Cookies could be ether long-term or short-term. SessonlDs
are short term. They are often only valid for about 15 min. The Cookiel D that is used
in the project islong-term and makes it possible to recognize avistor on itsreturn to
the EPO ste. Thisis possible to do as long as the visitor does not remove any cookies
from the browser.

So when the user reaches the EPO site a function looks for a cookie on the client
browser and if it can't find any it sets one. This so-caled CookielD isacombination
of the SessonID and the current date and time.

4.4.2 The Log File Stripper

A problem with regular log file anadyss software isthe time it takes to analyze large
log files. At EPO.com, alog file could be as large as 15 Mbytes for just one day.
Imagine the amount of log data that has to be gone through to analyze log files for the
last month. Also since the EPO server produces one log file per day it would be
difficult to andyze over alonger period. That is why the decision was made to sore
the log datainto a database. Thiswill give the Log Andyzer software aflexible and
fast access to the log data and better possibilities to search over large amounts of data
and dill be very fadt.

Every hit the web server getsis stored into the log file. This has the consequence that
the log file isloaded with info about requested images, style sheets and other “non
interesting” requests. Thisinformation could be useful in some gpplications but not in
thisand that iswhy it is needed to drip the log file from unnecessary data.

The program is cdled the Log File Stripper and isimplemented in Visua Basc. Itis
aurprisingly fast and it reduces the size of the log file to about 200K bytes instead of
the 15 Mbytes it was before stripping it.

So theideaisto only store one row from each unique visitor. Then you face the first
big problem: How do you find a unique visitor? Y ou could check for 1P address but
thisis as previoudy mentioned not areliable way because of how the ISPswork. The
essest way isto use the method of SessonlDsthat the 11S givesto each vistor. This
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isactudly very smple. When avistor surf to the Site the server checks the client for
any Ste-related cookies. If it can't find any SessonlD it plants a cookie cdled
SessonlD on the client browser. This cookie contains a number that no other user has.
The cookieisonly vaid for 15 min if the visitor does not update it by requesting
another page from the server. This cookie enables the system programmers to separate
the vigitors from each other and thereby store important user-specific variables on the
server. When the server writes info to the log file the SessoniD is then written to the
cookies field.

One very important piece of information is the referrer-fidd, i.e. the fidd that tells
where the user came from before he/she visited the EPO ste. The problem isthat
when the vigtor clicks on links on the EPO site the referrer is changed to the EPO
domain. Since the program only extracts one row from every unique vistor it is
important to find the row that says where the vistor came from origindly.

The figure below shows the database table and the entries that are put into the
database for each row.

M armne |Data Type (Size [ Ml
CookielD wvarchar 205 [
temberlD int 4 [w#]
LogDate smalldat... 4 [w]
IJzerbgent warchar 285 [w]
Demand wvarchar 205 [w]
R eferer wvarchar 1024 [w#]
TimesWizited gmallint 2 [w]

Figurel5 Databasetable

Cookiel D: Thisisthe identification number that every visitor gets when he/she first
vidtsthe Ste. This data retrieved from the Cookies fied in the log file

Member | D: Thisisthe unique identifier every investor has in the back- office system.
Thisfidd is currently not used.

LogDate: The date of the first vist. Retrieved from the date-fidd in thelog file
Demand: The requested file. At thistime not used. Retrieved from the request-fiddin
the log file.

Referrer: Thereferring page. Retrieved from the referrer-fidd in the log file.
TimesVisited: Shows how many timesthe vistor has visted the Ste snce the first
logged time. Thisisincremented every time the row is updated.

Theideaisto only have one row for each visitor in the database and update this row
when the client returns. Thereforeisit needed to first do a search through the database
to seeif the CookielD exist. To do thisin afast way is it appropriate to create a o
called Stored Procedure that first checks the database for any occurrences of the
Cookiel D and updates the entry if it finds it or else creates anew entry for thet vigitor.
A Stored Procedure isjust afunction in the database that can receive parameters and
execute SQL satements. The big advantageisthat it is easy to implement logica
Statements such as | F-statements and so on.
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4.4.3 Log File Stripper implementation details
The Log File Stripper Algorithm works as follows:

1. While Not EndOfFile (log file)

a Readlinefromlogfile

b. Parseout the SessonlD from the line read

c. Check if SessonID exigsin collection (if dready collected)

i. If Yes, RETURNtoa
ii. 1f NO, Insert into collection and RETURN to a
2. End Of While
3. Insert Collection into database
Bdow are the main VB-functions with a description of ther input and what they do.

Function Description

GetL ogData (String) Thisfunction reeds from the log file and
then calls the search function to make
sure only unique visitors get printed in
the new log file that is created. The input
isadgring with thefile-path to the
origind log file. The function dso
handles some display functions such as
the progress bar etc.

Sear ch (String, Long, Dictionary) Thisfunction searches through a
returns Boolean Dictionary of unique vigtors. It returns
trueif theline dready exig in the
Dictionary. Thefirs inputisa sring
containing alinefrom the origind log

file. The second input is along containing
the number of the row in thelog file. The
third input a reference to the Dictionary
of unique vigtors.

Datalnsert () This function reads from the new log file
and insert data into the database by
performing acall to a stored procedure on
the SQL-database.

The source code for the Log File Stripper can be found in Appendix E in the back of
the thess.
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4.4.4 Log File Stripper GUI

The Log File Stripper user interface is very smple. The main form has buttons for
opening anew log file, updating the database with new log data and a progress bar
that gives an gpproximation of the time left to process. Figure 15 below showsthe
main frame after a successful run.

i Log File Stripper ]

Log File Stripper =
Beta Merzion 0.1, 2000-1Z-28

. by Jen= Jons=on
HiRESREERI

& new log file with core information has been created, click to update databaze

Update databaze I

0ld Log File: D:hex001018 log, Total rows: 256443
Mew Log File: D:\shortex00101 8. log, Total rows: 534

i~ Line

| | “iew Log File Cloze
| 25449 |

Figurel6 Log File Stripper
Figure 16 showsthe Load Log File frame. All fileswith the extenson .log will be

shown. When alog fileis chosen and the “ Andlyze’ button is pressed the andyzing
processis started.

. Load Log File =]

[ Aaa_nptt2
(] databas_1 =]

preees
Farme. log

Cancel

Analuze

Figurel7 Load Log File Form

445 ThelLog Andyzer

The Log Andyzer program is the main implementation part of thisthesis. The
purpose of it isto give generd Satistica data about the vigtors of the EPO ste and

aso amore detalled andysis that can serve asinput to the * advertisement - effect
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Theideaisn't that it should compete with the exiting log file andlyzing software thet
isavallable but rather be a complement that gives information that no ordinary

andysstool could ever give,

4.4.6 Log Analyzer implementation details

The Log Anayzer program isimplemented in Visua Basic and conssts of severa
different Forms with their own functions. The Forms and ther main functions are

listed below.

Form name

Function and description

Analyzer Form —Mainform

L oadFile (String)

Reads from the log file and stores the
datain adictionary. A cal isthen made
to the L oadPr gject (Dictionary) function
in the TraceForm form.

Calendar Form 1-4 — Shows a caendar

MonthView_DateClick (Date)
Thisfunction is cdled when adate is
clicked in the cdendar. When thisis done
it calsthe SetStartDate (Date) and
SetEndDate (Date) functionsin the
Cdling forms

NewTrace Form — Trace information

SetStartDate (Date)

Fillsin the date boxes with

Y ear/Month/Day information in the Date
input parameter.

SetEndDate (Date)

Fillsin the date boxes with

Y ear/Month/Day information in the Date
input parameter.

Event handling functions

Functions that handles events like when a
check box is pressed etc.

Save Form — Stores the Newtrace form
information in afile

Event handling functions

Different functions that handles events
when buttons are pressed, ex. Savesthe
trace information in a chosen
drive/directory/file.

OpenFile Form — Open a saved trace
project

Drive_Change ()

Function that sets the chosen drive
Dir_Change()

Function that sets the chosen directory
File_dblIClick ()

Makes afunction cdl to the L oadFile
(String) function in the Andyzer form
with the chosen drive/dir/file.

Referrer Form — Known referrerslising

Form_Load ()
Function that printsal known referring
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dtes from file and adds new referrersto
the file asthey are added.

Sear chEngines Form — Known search Form_Load ()

engineslising Function that prints al known search
engine stes from file and adds new
search engine Stesto the file asthey are

added.
TraceForm Form — Andyssresult L oadProject (Dictionary)
liding This function reads from the LAT-file

and fillsin the project data box. It dso
makes a cdl to the GetL ogData(String,
Siring) function.

GetL ogData (String, String, Opt. String,
Opt. String, Opt. String)

Thisfunction handlesadmog al of the
andysing of the log data. It makes
connections to the database and produces
al kinds of getigtical datathet is
displayed in the program.

Getlnvestor Data (String, String,
Dictionary, Dictionary) return Booal.
Function thet retrieves dl vistors thet has
become investors during the andlysing
period.

Event handling functions

All the functions that handle events, such
as button handling and check boxes etc.
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447 TheLog Analyzer GUI

When cregting a new trace-project in the Log File Andyzer, aso-cdled LAT-fileis
created. LAT standsfor Log Analyzer Trace and the file specifies the range and type
of the andyss. The advantage of creating such afileisthat it will be eeser to do
follow-ups on aspecid trace. The lat-filesare just plain text files with the lat
extenson. Figure 18 shows the “New Trace” question box.

. Mew Trace = (O] ]
Date and time of frace
First day of tracelyyyymmdd): JZDEH rﬁT 7

Last day of trace(ywyymmdd):  [zom ]TH]F i
['vpe of trace

v Trace all visitars

" Specified frace

STarTTime(hh:mmj:WW
End timelhh:mm): 123 159

[iReters i
I = fookie 1d j
Cancel 1
Save 1

Figurel8 The New Traceform

After opening atrace project abox called “ Project data’ appears (seefigure 19). This
box contains the information in the LAT-file. It's possible to change the information
here and pressing the update button will resave the changesto the LAT-file

I PrDiBCt data e s T T RIS oy o = = e e

| Project name: 1D:\test23.lat Referer: ]

| Trace period: |20m11-22 00001 % [2001-1-22 2359 Compare date: | 1

. Trace type:  { Dererel (% Specified Irwestor |d: 1 Updatei

Figurel9 Project dataform

Beow the “Project data’ isthe “Generd Statigtics’ box. This box gives some basic
datistic data such as. number of unique vigtors, most frequent referring site, number
of new investors etc. It aso shows two graphs. The firgt tells how many vistors came
from another site versus how many that came directly to the EPO ste. The second
shows the ratio between visitors who have been a the Ste before and vigitors that
camefor thefirg time.
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[~ G@eneral Statistics —— ——

| Nurnber of wisitors:

20

|* Miost frequently refering site: rist B

| Most frequent search engine: rist B

¥ Mew Investors:

. Mew Mewsletter members: 0

[~ Referers

Feferediot refered

. Refered
Mot ret.

Figure20 Generd Statisicsform

First vizitHere before

. . Here before
First visit.

Figure2l Figure 21 showsthe “Referrers’ info box. This box shows
what referring gtes that the visitors came from and how many that came
from the referring Sites. To make the andlyzing more religble, the referring
stes haveto be listed in a specid file used by the program when

| {mnsni

| itk £ e o, s
| {dnbars

| |e=preszen

| {altavista

| {developerd3

Referers

Figure22 Referersform

determining from where the visitor was referred.

B_

5 - 5
4 - 4
3 - i
hid iy
ji =
a4 ]

B m=n

hitt g e O Se

W drboes

EXPressen
B attavista
developer03

Cloze i -

The “Investors’ box contains information about what and how many visitors became
investors during the analyzed period. It dso showsthe origind referrer, date of vist
and the number of times the user visited the Site before becoming a full member.

,'Investors P e Gt e
|

| Mew Investors:
| Most frequent referer:

| InvestarlD:

4
st 3

Memnber date;

™ Usze compare date

Drate of first visit:

Times wigited: Refered by:

{123znza
123123124
123123125
| {12:zaze

1422401 12:13:00 PM
1£22/ 12:22:00 PM
1422401 12:33:00 PM
1/22/01 2:33:00 PM

1422401 3:33:00 A
1422001 9:33:00 A
1422401 9:33:00 A
1422001 4:53:00 P

3 hittp: £ e mizh, se
2 hittp: £ s mizh, e
2! hittp: £ e mizh. e
first time https: /A developerl3dr/inve star fregister/canfirm. azp

Figure23 Investorsform

When avisitor becomes a member there are some information the visitor hasto
submit such as name, address, account numbers etc. Thisinformationisthen
processed by the system and if the input is correct the visitor gets a Investorl D and get
access to an account on the EPO server. If the submitted data is erroneous in some
way the viditor will receive an error message telling the visitor what was wrong. This
information is vauable to know because it tells the system designers something about
how difficult the infrastructure is to understand. Figure 23 shows the “ Failed
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Signings’ form. This form shows the visitors that failed to become members, date and
the type of error.

éNumber of falled signings: 4 Bp 4 Persong

CookielD: Drate: Error:

| |WID=B30223393369! |2/28/01 5:22.26 PM
| JUID=E91483474365! |2/28/00 5:30:35 FM
| JUID=E16373049369" {3/1/01 11:02:42 &M
| {82255557336951 341401 11:13:714 AM

unidentified errar
unidentified errar |
“=Afelillez, svp, entrer wotre nom dats la case prévue & cet effet™*Yevilsz, svp, entrer votre nom dans ||
“eyilez entrer vobte date de naiszance dans lez champs marqués « Date de naizszance » VWous deves |

Cloze 1 ;
Figure24 Faled Sgnings

To know which visitor became a member alink has to be made between the
InvestorI D and the visitors Cookiel D. Thisis done with a database cdl in the last
stage of the sign-up process when dl the input processing is done. Below isafigure of
the database table.

ey |1d |Hame {Data Tupe [Size  |Mulls

CookiglD varchar 255 [l
Inwestorl D it 4 [wl
M ezl ether varchar 4] [w]
t emberD ate datetime & vl

Figure25 Database table VistorToMember

4.4.8 Database and Store procedures
The database used to store visitor and investor information is a Microsoft SQL server

database [22]. Since this platform is used in the other parts of the system it was
obviousto useit in thisthesis dso. Below are the tables and store proceduresthat is
used by the Log File Stripper and Log File Andyzer listed dong with a short

description of what they do.
Table name Fields Data type

VigtorLog — Containsdl Cookield Varchar 255

the data that is extracted MemberlD Int4

fromthelog file LogDate SmdlDate 4
UserAgent VarChar 255
Demand Varchar 255
Referrer Varchar 255
TimesVidted Smdlint 2

VistorToMember — CookielD Varchar 255

Vigtorsthat has become InvestorlD Int 4

members at EPO.com. NewsL etter Varchar 5
MemberDate DaeTime 8

VistorToMemberFall — CookielD Varchar 255

Vigtors that has attempted FallDate, DateTime 8
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to become members at
EPO.com but failed.

Error,

Varchar 3999

Store Procedures:

Name

Description

VigtorLogGet (StartDate, EndDate)

Retrieves everything between the Start
and EndDate.

VigtorLogGetlnvestor (Cookiel D)

Retrieve everything from avigtor with
the specified Cookiel D.

VigtorLoglnsert (Cookiel D, LogDate,
User Agent, Demand, Referrer)

Inserts anew row into the VisitorLog
table.

VigtorTolnvestor (Cookiel D,
Investor| D, NewsL etter, Member Date)

This SPis cdled when someone becomes
amember. Visgtor data and member data
islinked in the VigtorToMember table.

VigtorTolnvestorGet (StartDate,
EndDate)

Retrieves dl that became members during
Start to EndDate.

VigtorTolnvestorFail (Cookiel D,
FailDate, Error)

Inserts vistor datainto
VigtorToMemberFall table when an
attempt to become amember fails.

VigtorTolnvestorFailGet (StartDate,

Retrieves dl erroneous attempts to

EndDate) become members during Start to
EndDate.
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449 Problems and solutions

Below are some of the problems that arose during the development of the thesis
project and how they were solved.

| P-addr esses: One might think that |P-addresses are unique and that you could use
them to pin point an individua user. Thisis of course not true. Firgt of dl it's
impossible to know who is Stting behind a computer unless some kind of
authentication (log-in) has been done. Second, many people are connected to the
Internet using a modem caling their ISP (Internet Service Provider). The ISPshave a
limited amount of |P-addresses and to use them as effectively as possble they are
shared by al their clients. This means that severa people can have the same I P-
address. So instead of using |P-addresses as an identifier, the system uses cookies and
the built-in identification method in the Microsoft web server (SessioniD) to uniquely
identify a user.

Cookies: Usng cookies as away of identification is very common on Sites today.
Cookies are data located on the client machine that is sent by the browser to the server
when the client requests pages from the web server. The cookies are saved as text
strings and do not execute anything on the client machine, they are only used by the
system designers to store data about the client on the client machine.

The firgt problem isthe same as with IP-addresses, it's il impossible to know who's
gtting behind the computer without proper authentication (log-in), the cookie only
says that someone using this computer has visited the Site before. The second and
most severe problem is that cookies can and probably will become erased from the
client hard drive a some point. When this happens, the client will receive anew
CookielD by the system when he/she revisits the Site. Thiswill lead to erroneous data
in the anaysi's process hence the same person will become two independent visitorsin
the log file. The third problem is the fact that the client can choose not to accept
cookies from the web server.

Unique visitors. With the CookielD that the system didtributes to dl new visitorsit is
easy to recognize avigtor on highers return to the ste. When andyzing web steit is
important to decide what aunique vistor is. The generd opinion isthat if avigtor is
inactive for more than 15 minutes he/she will be regarded as anew visitor when
revigting the ste. With the help of the Sessionl Ds that the Microsoft web server
digtributesto dl vigtors there is no problem determining if the user isunique. The
SessoniD isactudly acookie on the client machine. This cookie is only valid for 15
minutes and if the SessionlD ismissing or not vaid the vigtor will regarded as anew
vidtor. Thisway the visitor will be recognized in the log file by the Log File Stripper
on dl occasions during the same day.
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45 Testing and typica usage
This chapter describes some basic testing that has been performed to show the

usefulness of the andlyzing tool and aso give a better understanding of how the tool is
used.

45.1 Problemswith testing

To test the andyzer tool leadsimmediately to some problems that hasto be solved. To
make a live-test on the EPO web server, which would be the best way to get good and
correct input data, one have to make some changes to the current web architecture.
The Andyzer tool is as previoudy mentioned event driven. This means that some
event hesto trigger the anayzer to perform atask. Examples of such events are when
new vigtors arrive or new members sign-up. These eventstrigger afunction in the
VB-layer to store information about these visitors into the database. Since these
functionsinclude storing data on the client machine in the form of cookies it has been
decided that more testing off-line must be done before any tests can be performed on
the live web server.

The only way is therefore to test the program on a server that has an exact replica of
the live content but that is located on the EPO intranet and not available for the public.
A test script has to be developed that captures the main characteristics of an EPO
vigtor. What the test primarily should show is the usefulness of the Log File Anayzer
and how it can help the people responsible for advertisement and web site
development. The vidtorsin the test are dl imaginary and one person will play dl the
parts. So the result regarding the behavior of the visitors must not be taken too
serioudy gnceitisal imaginary persons.

452 Thetest

To makethetest asred as possible atest script has as previousy mentioned been
developed. In this document 15 different user profiles are described (see Appendix E).
The ldeaisthat the person making the test should try to think and act in away that the
type of person described in the test script would when he/she vists the EPO ste.

The person performing the tests has free hands to make the kind of decisonsthat he
believes the persons described in the script would make when visiting the EPO site.
The vigtor could vidt the Ste severd times, become a member, participate in current
offerings, be referred from different Sites or none of these things.

The test script include these important factors:

Age
Gender

Y early income

Totd wedth

Previous internet experience
Personality description
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When dl 15 persons have visited the site and performed its actions the Log File
Stripper will remove dl redundant information in the log file and store the dataiin the
database. When thisis done the Log File Andyzer can perform an analyss of the
vigtor dataand give some more detailed information about the vigitors.

45.3 Thetest server

The test server used in the experiments is a Compag Deskpro stationary compute,
500 MHz, 132 MB RAM running Windows NT Server. It has aso been equipped
with the Microsoft Internet Information Server (11S), MS Certificate Server and MS
Transaction Server. Apart from the standard software running on the server the whole
EPO-web has also been copied and ingtalled on the test server. Thisincludes both
ASP-pages and Visua Basic components

Some other web servers have aso been created. These servers are meant to symbolize
other referring Sites and search engines. Their sole purposeisto redirect traffic to the
test server. Figure 26 below gives an overview the test Site and the different paths that
the vigitor can take to get to the test server.

1: Thevistor

2: Ref. dte www.Spray.com

3: Ref. ste www.barclays.co.uk
4. Ref. ate www.dn.se

5: Search site. www.yahoo.com
6: Search Ste. www.dtavisgacom

Server
1 \

2 3 4 5 6

Figure26 Thetest Ste

As shown in figure 26 the visitor could either go directly to the test server or be
redirected from areferring Site or a search engine. If the vigitor isredirected from
another dteit will show inthelog file and the Log File Stripper will write the name of
the referring Site to the database.
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4.5.4 Implementation and Results

When the server is up and running it is possible to create some business opportunities®
on the web gdite that the visitors can participate in. Three such investments
opportunities were created and possible for the visitorsto sign up on:

HRC, High Risk Company.
MRC, Medium Risk Company
LRC, Low Risk Company

It is quite obvious that these opportunities will attract different kinds of investors
gncethey are of different risk level. Theideaiisthat the Log File Andyzer will be
able to show a connection between the vistor’ sreferrer and the visitors willingness
and abilitiesto invest money as described in the test script.

During two days the viditors were exposed to the test server making choices that
hopefully reflected something in their personaity and their possibilities to participate
in offerings. When al visitors had been exposed to the content of the web siteit was
possible to make an andlyss of the log files to learn something more about the
vigtors,

The andysis process starts with the Log File Stripper. This program is used for
removing al unnecessary and redundant information from the log file. By pressing the
“Get log file’ button (see figure 27) and by browsing the locd directories to locate the
correct log fileanew log fileis crested that is stripped from al redundant data.

i Log File Stripper ]

; Lag File Stripper =
GetlogFile  §  Update database I Beta Version 0.1, 2000-12-28
by Jenz Jonzzon
L EEEREEE]

& new lag file with care infarmation has been created, click to update database

0ld Log File: D:hex001018 log, Total iows: 25443
Mew Log File: D:hzhortex001 018 log, Taotal rows: 534

i Line

{ | Wiew Log File Cloze
| 25449 {

Figure27 Log File Stripper GUI

When thelog fileis stripped the new dataiis ready to be inserted into the database.
Thisis done by clicking the “Update databasg’ button. The screen in the middle of the
program shows information about the size of the new and old log file.

1 A business opportunity is meant as an Initia Public Offering (IPO).

Jens Jonsson
Karl Rylander Page 63 10/09/01




Now that the database is updated it is possible to anadyze the visitor datawith the Log
Fle Andyzer.

Thefirg thing to do isto creste anew tracefile. A tracefile contains al the
preferences needed to make a trace in the database. There are possibilities to make
generd or specified traces. A specified trace looks for a certain vistor while agenerd
trace looks for al vigtors during a period. By clicking “New trace’ under Archive a
preference form appears (see figure 18). Filling out this form and pressing ok will
create alL.og Andyzer Trace-file (Iat). The next time the Log File Andyzer is darted
one can choose “ Open trace file’” and the program will use the preferences that was
dated in that trace file. When the trace file is opened the Log File Andyzer processes
the data and plots the result on the screen.

The results below were retrieved from the Log File Andyzer when doing an andys's
of the visitor data during the period 2001-7-10 03:55 - 2001-7-12 22:00.

As shown infigure 2 the trace created is a generd trace. This meansthat dl vigitors
during this period will appear in the result set and not just those with a particular
referrer or aparticular investor. 1f one wants to change anything in the preferences,

an update can be made to the trace file by clicking the update button. This aso causes
the Log File Andyzer to recaculate al results and resave the trace file. This makesiit
very easy to compare results from different dates or trace types.

~ Project data

Project nanne: ]E: ‘trace] lat Refarer

Trace perind: (2001710 0255 | <+ [2001-712 2200
Trace type: % General ( Speciied |revestor d: Update i

Figure28 Project preferences

The Generd satistics box (see figure 29) shows some basic results that were retrieved
from the analys's. Here we can see that the tota number of vigitors during this period
was as expected 15.

The most frequently referring Site was www.spray.se with 5 vistors referred and the
most frequent search engine was www.dtavistacomwith 2 vigtors referred. The
number of new investors” during the period was 10 and the number of new newsetter
members was 3. The average number of times visited was 2.

- General Statistics

MNuraber of visitars: 15

ozt frequentiy refering zite: hittp: /vt sprap. se B ReferedMat referad First visitiHere betfare

&

Most frequent search engine: hittp: £ v altavista, com 2 . . Referad . s
Mew |rvestars: 10 Mot ref. Here before
MNew Mewsletter members: 3

Lwerage times vizited: 2

Figure29 Genera ddidics

2 Aninvestor is avisitor at the EPO site that has become amember and can participate
in offerings.
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Referrers and Search engines

On the menu bar of the program there is a button that says “ Referrers’. When this
button is pressed the referrers-box (Seefig 3.) appears. This box gives information
about from where the visitors where redirected. The referrers-box shows that there
were 3 gtesin thelog file that referred visitors to the EPO Site. The Stes weres

WWW.Spray.se 5vigtors

www.barclays.co.uk 4 vidtors

www.dn.se 2 vigtors

11 vidtors
—Referers

hittp: /v sprap. ze L5t
hittp: A, barclays. co.uk 4 4 G
hittp: /v dn.ze 2

r 3l bt itenees spray.se
btk dneswy brarclays co.ul
W it oo dn se

Referers

Figure30 Refering Stes

On the menu bar there is aso a button called “search engines’. This box gives
information about how many vistors that used a search engine to reach the EPO gte
and what search engine that was used. Figure 31 shows that there were two known
search engines used and that three visitors used a search engine to find the EPO site,
Those were:

www.atavisa.com 2 vigtors
www.yahoo.com 1 vigtor

3vigtors

—Search Engines

hitep: v yahio, com 1 20 - 5 _aq
hittp: /e, altavizta, com 2 ‘ i ?
Tob: 3

L ga [ Ao e yahoo com
http: ey atavista comr

r 0o

Close |

Figure31 Search engines

In conclusion we can seethat atotd of 14 visitors were redirected from another ste
and only one vidtor came directly to the EPO ste. Thisinformation can be used
directly to check the correctness of the hit rates provided by the different referrers.
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New members

On the menu bar of the Log File Andlyzer thereis abutton called “Investors’. The
investors-box gives information about who became a member during the analyzed
period. It aso tdls where the vigitors first came from and how many times he/she has
vigted the Ste. Figure 32 isa printout of the investors-box. It shows that out of 15
vigitors 10 became new members on the EPO ste. The most frequently referred site
was www.barclays.co.uk, which isabig English broker that has partner agreements
with EPO.com.

= |rvestor

Mew |nvestors: 10 I Use compare date

Mozt frequent referer: http: 4w barclays co.uk 4

InvestorlD: Member date: [iate of firzt wisit: Times wisited:  Fefered by:

E4403 a| |7A0/00 35611 Pla] [740/01 1:3300FP | (2 & | | httped A spray se -

B4412 T 34222 P TA1/00 1:41:00 P 1 hittp:/ Avn barclape. co.uk

E4411 7101 30016 Pl FA1A01 123800 F 1 hittp: A, spray. se

E4413 724N 123538 1 FA2400 10:34:00 1 http:/ A din.se

B4414 72/ 124102 ¢ FA2400 10:40:00 4 2 http: A, dn. se

B4415 FH12401 12:45:00F FA12407 10:44:00 ¢ 1 hittp:/ Avmany. barclaps. co.uk

E4416 FA2/00 12:51:43 F FA12/01 10:43:00 ¢ ol hitkp: £ A spray. se

B4417 7112/ 20007 Pl FA2/01 125800 g http: /192 168.12. 226/ ze/

B4418 =] Jznzm aszzepix] |zazimt 52002 x| ittt barclaps ok |
Claze i

Figure32 New investors

By double-clicking on the investor |D-number one gets accessto al persona
information about this particular investor. From thiswe can see dl the dedls that the
vigtor has participated in and with what amount (see table below)

Referrer Name of I nvestor Company | Amount invested (sek)
Badays Sven Steen HRC 250.000
Bardays Glenn Patric HRC 500.000
Barclays Nale Mann MRC 5000
Barclays Kenny Lagerfddth HRC 150.000
Spray Konrad Persson LRP 120
Spray LiisaNord LRP 20.000
Spray Sture Green

DN Thorbjorn Dahl MRC 5000
DN Stina Swahn --- ---
Johnny Stark MRC 5000

We can see that there seems to be a very strong connection between the referring sites
and the type of investments that is done. Barclays seemsto interest investors with

more money and they are more willing to participate in high risk offerings whilst

Spray attract people lesswilling to invest and if so in offerings with less risk.

Figures 33- 36 are some printouts of the subscription histories of some of the
investors in the test script.
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Subscription history

Nowe Konrad Fersson
Davestordl: 64400

Date subscribed Subscripton ID Project ID Project name  Status Demand 3 Assigned "
# Price # Price
710401 4:40:57 PM 200660 FESOTE Low Rizk project SUBSCRIBED 12 120 SEK

Figure33 Subscription history: Konrad Persson who invested 120 sk in
LRC. Seethetest script for more persona information about this investor.

MNamea: Litsa Maord
Dvestordl: 6441 ]

Date subscrHbed SubscHption ID Project ID Projectname  Status gemand Price
711701 2:54:27 PM 200662 o007 Low Rizk project SUBSCRIBED 2000 20000 SEK

Figure34 Subscription history LiisaNord who invested 2000 sk in
LRC. Seethe test script for more persond information about this investor.

Subscription history
MNepme stirg SWahn
Drvestariil: 64414
Figure35 Subscription history Stina Swvahn who did not invest anything.

See the test script for more persond information about this investor.

MName Sven Sfeen
DvesioriDl: G441 2

Date subscribed Subscription ID Project ID Project name Status gemand s
FA11/01 3:36:32 PM 200663 FS07F7F High Rizk Cormpany SUBSCRIBED S00 250000 SEK

Figure36 Subscription history Sven Steen who invested 250.000 sk in
HRC. Seethe test script for more persond information about thisinvestor.
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Common Errors
To get anideaof how difficult it isto fill out the regigtration form for becoming an

EPO member the program lists dl errors made during the sign-up process (see
figure37 below).

— Failed signings

Mumber of failled sighings:. 5 By B Perzons

CookielD: Date: Errar:

A047RE3I 437082 710400 356559 PM “E-pngtadiessen maste vara illd. E-postadressen méste innehalla et @ och en punkt [
AN47RE329370583 741400 3:41:54 P “sAnvandarmamnet 8t tevar upptaget, wanligen farsok igenKontonummret r felaktigt

404 7REII3IT024 T2/ 123528 PM | **Depanunret maste vara ifyllt

4047R633837024 T2/ 1251:30PM - |*Anvandamamnet ar byvan upptaget, vanligen forsok igen™Anyvandamamnet ar bywan upptaget, vanlige
TROS1 847037084 72401 35318 PM “Hrvandarnamnet &r tevar upptaget. vanligen forsck igen

Cloze I

Figure37 Faled sgn-ups

Thisinformation can be useful for the developers of the site because the god is of
cause to make the process of becoming amember as smple as possible. The most
common error seems to be involving the username.

455 Conclusons

Some interesting conclusions were able be drawn from the test results. For example,
most visitors were referred and did not come directly to the site. 10 out of 15 visitors
became members at the EPO dte. Barclays was the Ste where the most new investors
came from. The most common error when Sgning-up as anew member is submitting
an erroneous username.

Apart from thisthe Log File Andyzer gives the person responsible for advertisement
agood ideaof how good areferring Site actudly is. Spray for example gives alot of
page-views but not so many good investors, which isthe actuad god of the
advertisement. Thisinformation can be useful when deciding how much the referring
gte should be pad for each visitor.

Even though the test persons aren’t redl, the testing shows that the deeper information
about the vistors and the possibility to andyze the results thet the Log File Andyzer
provides is necessary to make correct decisions about what referring sitesto usein
different advertisement campaigns. These results dso serve as input for the
advertisement-effect modd (described in part three of the thesis) when deciding how
much avigtor fromareferring Steis worth.
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4.6 Conclusions

The area of andlyzing web gte traffic is huge and there are many ways of doing it.

In this part of the thesis project two tools were developed: First, atool for stripping
log files from unnecessary data and storing the data in a database (Log File Stripper).
Second, atool that receives log data from the database and generates a detailed
datistical analyssthet is presented to the user in auser friendly way (Log File
Andyzer).

The way of using a database to store the log detais the method used in this thes's.
This method makes the anayzing tool more flexible, it dso improves speed and
makes it easy to search over long periods of time. It does though demand quite alot of
space on the database server because of its rapid growth.

Thistype of analyzing is not 100% correct. Due to the anonymity of the Internet and
the difficulty to control the visitorsit is hard to make a completely reliable anayss.
Storing data on the client by using cookies is the only way to identify the vistors
when they return. The problem isthat thisID isin the hands of the client and can be
removed at any time by the client.

This meansthat the user of the analysistool has to be very careful and clear over the
uncertaintiesin the output.

Testing shows that the Log File Analyzer can provide the person responsible for
advertisement useful information about the visitors and their behavior on the site. It
aso gives necessary proof of how good/bad a referring partner-ste actudly isfor
EPO.com.

4.7 Futurework

Thereisalot of work that can be done to improve the usefulness of the Log Analyzer.
Below are some examples of functions that could be added to the application and the
work needed to make them come true.

Futurework Work needed
Tracking avigtors path on the web Enlargement of the database so thet it can hold
gte. more than one line per vigtor. TheLog File

Stripper must be modified so thet it stores all
lines from the origind log file except the ones
that the vigitor are given without knowing it,
i.e pictures and redirect pages. The Log
Andyzer must be given functions to display
and cdculate the path taken by the visitors.

Tracking investments made by an The Log Andlyzer must be modified to make a
investor. database cal to the system database requesting
al dedsthat the InvestorID has taken part in.
Necessary functions for displaying this data
must aso be implemented.

List common search phrases when Just a matter of parsng the referrer tring in

coming from a search engine. the database and extracting the phrases. A
display function must be added to the Log
Andyzer.

Lig al failed ded-9gnings made. Works the same way as the “failed member

sgnings’ box. More or less a copy of that
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| code is needed.

There are alot more small features that can be added to the program in the future and
that is actudly the reason that no more than the basic functions has been included in
the thess.
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5 Interaction of optimizer and traffic analyzer

5.1 Introduction

Part three and part four in the thes's describe the web site traffic optimization and the
web dte andyzing tool. As described earlier in the text the traffic optimization tool
needs input data in order two generate a prediction about the expected outcome of an
advertissment campaign. If the input datais accurate then so will the solution, better-
input datais acquired by having alarger setigtical basis. In this part of the thesis it
will be explained how the optimization mode and the web site andlyzing tool interact,
some limitations and also some further devel opment.

52 Typica usage

Before investing in advertisement on a specific Ste the person responsible for
advertissment will cregte a profile of the type of viditor thet this campaign will

attempt to draw to the Ste. When this is done these parameters will be inserted into
the optimization modd and a suggested solution will be presented. This solution could
involve severd different advertissment Stes and time periods.

The website andyzer tool anayses the incoming traffic and gives the marketing
director a good idea of how well the advertisement came out. This data dso serves as
input to the optimization mode to modify it so that a better solution can be given the
next time the optimization tool is used. It is common for advertisement Stes to charge
their dlientsfor the number of vistors that came from the advertissment Ste. The
anadyzing toal is able to check so that these numbers are correct.

5.3 Limitations

The site sling the advertisement initidly provides the input parameters such as
vidtor arivd intengty. When some campagns have been run enough dtatistical data
will have been gathered so that more accurate estimations of the input data can be
made. Running campaignsis expensive and thereby datistical datais expensve. The
intention is to have enough data from previous campaigns o that the information
from the Ste sdlling the advertisement will not be needed. Thisis because the
information provided is not specific enough and aso it comes from and source which
is biased. Before alarge satigtica basis has been generated the solution will be
ungtable and unpredictable because the estimation of the parameters will be crud.

54 Expected results

After the campaign optimizer has been used guiddines should have been generated
indicating whether or not isit efficient to spend the intended advertissment money or
if another campaign should be sought. It isimportant to remember that the results
from the campaign optimizer are intended to aid the marketing director and not serve
as adefinite answer. The uncertainties are too great to blindly trust the solution.

5.5 Further development

At the moment the web ste traffic optimization and the web Ste analyzing -tool are
not integrated into one functional program. The next step is to integrate these two
separate modules so that the input estimation is done automaticaly. Creeting a
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database where dl the statigtical data from the different campaigns are stored can do
this. When the user typesin the campaign budget and customer profile the application
will generate dl the possble dternatives with respect to budget and user profile and
then generate the optima campaign.

One gtep even further would be to build a distributed database where companies share
campaign Statistics with each other. In thisway costs are reduced and datais more
frequently updated thereby making the suggested campaign more accurate.
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Appendix A

Standard Banner sizes

P~ Internet
o Advertising
J Bureau

view light IMU Utilizes JAVA

468 x 60 IMU
(Full Banner)

/ -~ Internet D, s
o Advertising =
(Micro Bar)

234 x 60 IMU
(Half Banner)

D =

Boreau @
Internaet
gﬁ:g;tiﬂiﬂﬂ 120 x 60 IMU
(Button 2)
120 x 90 IMU
(Button 1)
\J Internet
Advertising
Bureau
Internat
Advertising
Bureau 125 x 125 IMU
(Square Button)
120 x 240 IMU

(Vertical Banner)
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Appendix B

Banner campaign results

| bame Bouked mpreasions | impecsons Delivered | Clicks Click Fate | Start Date | End (hate | Cost Cosbm bax incl
Bklsparama Knappapkd 51 E14 128.787 2,055 2.39%) 129388 13100]  10,000.00 ky 12,500.00 kr
L ImKlsparain s Sloiada Sweriidl (Aspst) 16.003 126 410 1.093%| 1ea00l 3o 000 ki 0.00 ki
| |ekEsparana Sonada (2pa ) 14261 14.701 263 1.79% SEI0) SA100) 11 564.00 kT 14,455 00 kr
| |Aktespararna Ny Startewla (A=pS3) 41.739 5.257 o 1.9  SATIN0[ Seioo] 41,584 00 kr 14,455 00 kr
| |kKliespararna Sorasd s (Aspdd] SE000 2634 a7 1.01%| 529000 64)00) 23,136.00 k1 28,970.00 kr|
Akdmspararna Slordada dspss] 10000 11.234 1AT 1408  EA2X00[ md=i00 000 kr! 0.00 kr|
Esiida Shortsls ) 14.573 16.307 ™ A4.73%) 1230085 2M5)00) 4000000 ki S0,000.00 ki)
i R 7 36T 2227 JA5E| RSO RS00L 4000000 krl L
28500 qr20) 22 0.47%|  &2400] 430000f 11 77000 kr 14, 71260 ki
28500 4883 hit 0.59% S00[ A0 11,7000 kr 14,772.50 ki
1A0AD 16.5TT) 59 0.36%| sai0al sMTon] 41.77000 ki 14, 71250 kr]
ST My Sharhala (A 40940 4539 12 0.36% ST00l S2100) 911,77000 kr 1471250 kry
soeariza Stotatda (AT) 10000 8509 20 0.J4%] ESI00] &A4i00 000 kr 0.00 k|
Clagens Industn 1)2 Banner (01" L1410 25,000 00 k| 31,250.00 kr
Dagens Indusin 1)2 Banner (003 100 25,00000 kr 21,250.00 kr
. |Dapens Industn Banner 013 100 46,000.00 k¥ ST,500.00 kr|
=rinar (T4 10100 EA0U00] 12000000 ke]  336000.00 ke
1100 S Q0000 ki 6T, 500.00 ki
fird 2001 S4.00000 k| &Y I
Erlner Em I:EIH:IJ 10 krinshetsmedem 1226 100 1a31)00) 1326000 ki 15,325.00 k|
Clagens Myhatar, parar-iak, marsior) 1544 00| 33100] 15,440 00 kr 18,300.00 kr
2296 O5E 479 EM00[ E30u00 000 kr 0.00 kf
Cizpens Myheter, padrer-ul (OME] 1.630.810 35% ] e P 0.0 kr
Dlirmessiech Hnapp dnug 1157 2909 415 214 0.A0%| 134389 1731)00) 10,00000 kr 1 2,500.00 kr
|| T-zkier knapn ¢ 100 S1S00) 10,000.00 k1 12,500.00 kr|
106000 2 4100f 3AQU00] S4,00000 kr ETS00.00 kr
123.528 220.559 E53 0. 30%: S00] TAo00) 108,539.00 kil 156,911.35 ki
: L0 00O el 4 2A0000 ki)
T-.-' 1 Tem-w FI'-H ﬁ]:l Sr6I00| Sa100) 5,000.00 kr B, 2S0.00 kr
TV 4 TextTY T2 BOEU00| ENS00) 500000 kr 6,250.00 kr
24100 3500000 kr 43,750 00 kr|
SAQm0| SAS00) 7500000 ky B3,750.00 kr
TEF. 156 114.812 1234 1.07%| 10199 13100] 10,00000 k¥ 12,800.00 ki
B5000 51.66E RO 1.06%| 2033100] 4200 10,00000 kv 12,500.00 kr
5.1 36 26054 ] 0.91%| 400 4d oo 500000 kr G,250.00 kr
El 53.564 24.583 101 0.47%| &i700] 430000) 500000 ky 6,250.00 krf
24876 2HATE 145 0.475%) S100[ SAT00] & 00000 kr 6, 25000 kr
Wetkans ATRrer My Enape MO5) 30.124 20.T45 120 0.59%| SM7I00| S38)00) 500000k B,250.00 ki
Lrist vl () 45000 e d Z A ol Seasinnl 2600 kI 1.2 1|
*posnad Uppekattad 111906.416 9253616 07356500 kr 1,21 5,9568.25 kr
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Appendix C

EPO.com Customer Survey
INVESTMENTS
Q1. How did you first learn of EPO.com?

Banner ad on the Web

Internet financid informetion provider
Magazine advertisement

Search engine

Print news story or aticle

Recommended by a friend/word —of-mouth
Other

Q2. Which market sectors are you most interested in tracking or investing in?

Technology (generd)
Internet
Dot com companies
Hardware
Software
Networking
Conaulting
Manufacturing
Business Services
Didtribution/Transport
Utilities
Retall/Wholesdle
Hedlth/Education
Other (specify)

Q3. How frequently do you trade in shares or investments?
Dalily, weekly, monthly, quarterly, annudly
Q4. In how many 1POs have you invested in over the last 12 months?
None
1
2
3
4
5
More (Specify)
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Actively in the market to purchase

In the market to purchase but undecided

Have postponed purchasing in the near future

Lessthan £5,000
£5,000 - £10,000
£11,000 - £20,000
£21,000 - £50,000
£51,000 - £99,000
£100K - £150K
£151K - £199K
£200K +

Lessthan £5,000
£5,000 - £10,000
£11,000 - £20,000
£21,000 - £50,000
£51,000 - £99,000
£100K - £150K
£151K - £199K
£200K +

SWE ONLY

Q Overdl, how do you compare the EPO.com process to the conventiond
|PO buying process?

The very best
Far better
Better

Somewhat better

No Better
Worse

DEMOGRAPHICS

Q5. Please choose the statement below which best describes your current investment
interest in IPOs:

Q6. Into which of the following bands does your annua spend on dl investments fal?

Q7. How much are you likely to spend on IPO’s (Initid Public Offering) investments
in the next 12 months?

Qi. On average, how many hours aweek do you spend using the Internet at work and

a home on financid related matters?
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Work No. of hours per week
Home No. of hours per week
Qii. Into which of the following bands does your annud household income fal?

L ess than £20,000
£21,000 - £30,000
£31,000 - £50,000
£51,000 - £75,000
£76,000 - £99,000
£100K - £150K
£151K - £199K
£200K +

What age group

MdeFemde

Marita Status

Employment (CEO/MD/Owner, Director, Manager, Dept Head, Exective,
Other)

Qiv. Do you have an account with any of the following financial service providers?

Online banking
Online Broker
etc
SWE ONLY
Q Overall, how would you rate the EPO.com service?
Ratel-5

And how ussful have the following been:-

Ratel-5

Newdetter information
Information about issuing firms
I PO transactions

Post 1PO service

Customer Care/query service

Q. EPO.com bdlieves that ‘qudity’ is defined by our customers. Please tell us
what it was about our service that MOST met your expectations, and aso what
LEAST met your expectations. Also, tell us what we could do for you that we
are not doing now. (Open answers)
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Q. Have you acted on information received through EPO.com?

Bought shares
Invested in IPO
efc

NEWSLETTER

Q. Could you state how frequently you read each of the following sections of the
weekly EPO-Bulletin?

News
Always, Mogt of the time, Sometimes, Rardly

UK/SWE Hot IPOs
Always, Most of the time, Sometimes, Rardly

Spotlight Start-Up
Always, Most of the time, Sometimes, Rardly

Recently Floated
Always, Mogt of thetime, Sometimes, Rarely

Q. What do you think of the length of the EPO-Bulletin newdetter?

OK, Too short, Too long, Don't know

Q. How often would you like the EPO-Bulletin newdetter to be published?
Dally, 2-3 timesiweek, As now (weekly), fortnightly, monthly, Don't know

Q. How interested would you be in the following services?
Peaserate on ascale of 1 to 5, where 1 means not interested and 5 means very
interested) [NEED TO SELECT 6 MAX!]

- Ingtant update on bresking news
- Oveview of other's recommendations in offerings
- Research on interesting unlisted companies
- Information on European offerings
- Chat with other investors
- Follow-up information following a company PO
- Generd information about |POs
- Gengd information about unlisted companies
- Company information
- Investor information on companies
- Video presentations
- Bookgore (with finance rdlate titles)
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- PO seminars
Q. Do you receive/subscribe to any other financia information services?

If sowhich ones (ligt)?

CHAT ROOM
Q. Do you know what a discussion forum/ chatroom/ bulletin board is?
Q. Canyou name afew discusson forum that you know of ?

Q. Regarding financid discussion forum, have you ever seen or used the one
onthe

il webgte?

Zyx webgte?

kjd webgte?

jkf webgte?

Q. Do you use any of these forum regularly?

Which one?

How often?

What do you think about this Site?
Q. What advantages do you see with discussion forum?
Q. What are the disadvantages?

Q. Do you think you would have visted an EPO.com discussion forum
regularly?
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Appendix D

'Karl Rylander
'Master thes's program
'Function describing the process when the interface data is retieved and processed

Private Sub Start_Click()

‘Number of advertisng sites

NumberOfPreDefSites = 7

ReDim TotAmountOfAds(1 To NumberOfPreDef Sites)

TotAmountOfAdg(1) = CLng(nbl.Text)
TotAmountOfAdg(2) = CLng(nb2.Text)
TotAmountOfAds(3) = CLng(nb3.Text)
TotAmountOfAds(4) = CLng(nb4.Text)
TotAmountOfAdg(5) = CLng(nb5.Text)
TotAmountOfAds(6) = CLng(nb6.Text)
TotAmountOfAds(7) = CLng(nb7.Text)

NumberTota Sites = CLng(NumberOf Sites. Text)
ReDim AmountOfAds(1 To NumberTotal Sites)

Banner_ Max =0
For j =1 To NumberTota Sites
If Banner_Max < TotAmountOfAds(j) Then
Banner_Max = TotAmountOfAds(j)
End If
Next

"The different time periods of the ads (i,j) where i isthe Stesand j the different ads

'Create arrays for the different calculations
'Since only three different bannerads are alowed on each Steit is possble to hard
codethelentghof j =3

ReDim Transpv(1 To NumberOfSites, 1 To Banner_Max) As Double
ReDim Transnl(1 To NumberOfSites, 1 To Banner_Max) As Double
ReDim Transinv(1 To NumberOfSites, 1 To Banner_Max) As Double
ReDim Prob(1 To NumberOfSites, 1 To Banner_Max) As Double
ReDim Pageviews(1 To NumberOfSites, 1 To Banner_Max) As Double
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ReDim TimeArray(1 To NumberOfSites, 1 To Banner_Max) AsLong

ReDim VauePageView(1 To NumberOfSites) As Double
ReDim VaueNewsL etter(1 To NumberOfSites) As Double
ReDim Vauelnvestor(1 To NumberOfSites) As Double

ReDim SiteNameArray(1 To NumberOfSites) As String

ReDim BannerKind(1 To NumberTotal Sites, 1 To Banner_Max)

'Fll the arrays with va ues depending on how many sitesthat are used

If NumbaTota Sites= 2 Or NumbeTotad Sites= 3 Or Numba Totad Sites=4 Or
NumberTotalSites=5 Or NumberTotalSites=6

Or NumberTotal Sites = 7 Or NumberTotal Sites = 8 Or NumberTotalSites=9 Or

Numbe Tota Sites= 10 Then

‘Name of the advertisng dtes
SiteNameArray(1) = Sitel. Text
SiteNameArray(2) = Site2. Text

'Fill the vectors depending on how large they are
If BKind1l <>"" And BKind12 <>"" And BKind13 <>"" Then

BannerKind(1, 1) = BKind11.Text
BannerKind(1, 2) = BKind12.Text
BannerKind(1, 3) = BKind13.Text

TimeArray(1, 1) = CLng(Timell.Text)
TimeArray(1, 2) = CLng(Timel2.Text)
TimeArray(1, 3) = CLng(Timel3.Text)
Transpv(1, 1) = CDbl(Transpv1l.Text)
Transpv(1, 2) = CDbl(Transpv12.Text)
Transpv(1, 3) = CDbl(Transpv13.Text)
Transnl(1, 1) = CDbl(Transnl11.Text)
Transnl(1, 2) = CDbl(Transnl12.Text)
Transnl(1, 3) = CDbl(Transnl13.Text)
Trangnv(1, 1) = CDbI(Transnv11.Text)
Transnv(1, 2) = CDbl(Transnv12.Text)
Transnv(1, 3) = CDbl(Transnv13.Text)
Prob(1, 1) = CDbl(Prob11.Text)
Prob(1, 2) = CDbl(Prob12.Text)
Prob(1, 3) = CDbl(Prob13.Text)
Pageviews(1, 1) = CDbl(Pagev1l.Text)
Pageviews(1, 2) = CDbl(Pagev12.Text)
Pageviews(1, 3) = CDbl(Pagev13.Text)
End If

If BKind1l <>"" And BKind12 <>"" And BKind13 ="" Then
BannerKind(1, 1) = BKind11.Text
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BannerKind(1, 2) = BKind12.Text

TimeArray(1, 1) = CLng(Timell.Text)
TimeArray(1, 2) = CLng(Timel2.Text)
Transpv(1, 1) = CDbl(Transpv1l.Text)
Transpv(1, 2) = CDbl(Transpv12.Text)
Transnl(1, 1) = CDbl(Transnl11.Text)
Transnl(1, 2) = CDbI(Transnl12.Text)
Transnv(1, 1) = CDbl(Transnv1l.Text)
Transnv(1, 2) = CDbl(Transnv12.Text)
Prob(1, 1) = CDbl(Prob11.Text)
Prob(1, 2) = CDbl(Prob12.Text)
Pageviews(1, 1) = CDbl(Pagev11.Text)
Pageviews(1, 2) = CDbl(Pagev12.Text)
End If

If BKind11 <>"" And BKind12 ="" Then
BannerKind(1, 1) = BKind11.Text
TimeArray(1, 1) = CLng(Timell.Text)
Transpv(1, 1) = CDbl(Transpv11.Text)
Transnl(1, 1) = CDbl(Transnl11.Text)
Transnv(1, 1) = CDbI(Trananv11.Text)
Prob(1, 1) = CDbl(Probl11.Text)
Pageviews(1, 1) = CDbl(Pagev1l.Text)

End If

If BKind21 <>"" And BKind22 <>"" And BKind23 <>"" Then
BannerKind(2, 1) = BKind21.Text
BannerKind(2, 2) = BKind22.Text
BannerKind(2, 3) = BKind23.Text

TimeArray(2, 1) = CLng(Time21.Text)
TimeArray(2, 2) = CLng(Time22.Text)
TimeArray(3, 3) = CLng(Time23.Text)
Transpv(2, 1) = CDbl(Transpv21.Text)
Transpv(2, 2) = CDDbl(Transpv22.Text)
Transpv(2, 3) = CDbl(Trangpv23.Text)
Transnl(2, 1) = CDbl(Transnl21. Text)
Transnl(2, 2) = CDbl(Transnl22. Text)
Transnl(2, 3) = CDbl(Transnl23.Text)
Transnv(2, 1) = CDbl(Transnv21.Text)
Transanv(2, 2) = CDbl(Transnv22.Text)
Trangnv(2, 3) = CDbl(Trananv23.Text)
Prob(2, 1) = CDbl(Prob21.Text)
Prob(2, 2) = CDbl(Prob22.Text)
Prob(2, 3) = CDbl(Prob23.Text)
Pageviews(2, 1) = CDbl(Pagev21.Text)
Pageviews(2, 2) = CDbl(Pagev22.Text)
Pageviews(2, 3) = CDbl(Pagev23.Text)
End If
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If BKind21 <>"" And BKind22 <>"" And BKind23 ="" Then
BannerKind(2, 1) = BKind21.Text
BannerKind(2, 2) = BKind22. Text

TimeArray(2, 1) = CLng(Time21.Text)
TimeArray(2, 2) = CLng(Time22.Text)
Transpv(2, 1) = CDbl(Transpv21.Text)
Transpv(2, 2) = CDbl(Transpv22.Text)
Transnl(2, 1) = CDbl(Transnl21.Text)
Transnl(2, 2) = CDbl(Transnl22. Text)
Transnv(2, 1) = CDbl(Trangnv21.Text)
Trangnv(2, 2) = CDbl(Transanv22.Text)
Prob(2, 1) = CDbl(Prob21.Text)
Prob(2, 2) = CDbl(Prob22.Text)
Pageviews(2, 1) = CDbl(Pagev21.Text)
Pageviews(2, 2) = CDbl(Pagev22.Text)
End If

If BKind21 <>"" And BKind22 ="" Then
BannerKind(2, 1) = BKind21.Text
TimeArray(2, 1) = CLng(Time21.Text)
Transpv(2, 1) = CDDbl(Transpv21.Text)
Transnl(2, 1) = CDbl(Transnl21.Text)
Trangnv(2, 1) = CDbl(Trangnv21.Text)
Prob(2, 1) = CDbl(Prob21.Text)
Pageviews(2, 1) = CDbl(Pagev21.Text)

End If

End If

If NumberTotalSites = 3 Or NumberTota Sites =4 Or NumberTotalSites=5 Or
NumberTotalSites=6

Or NumberTota Sites = 7 Or NumberTotal Sites = 8 Or NumberTotalSites= 9 Or
NumberTotalSites = 10 Then

SiteNameArray(3) = Site3. Text
'Fill the vectors depending on how large they are

If BKind31 <>"" And BKind32 <>"" And BKind33 <>"" Then
BannerKind(3, 1) = BKind31.Text
BannerKind(3, 2) = BKind32.Text
BannerKind(3, 3) = BKind33.Text

TimeArray(3, 1) = CLng(Time31.Text)
TimeArray(3, 2) = CLng(Time32.Text)
TimeArray(3, 3) = CLng(Time33.Text)
Transgpv(3, 1) = CDbl(Transpv31.Text)
Transpv(3, 2) = CDbl(Transpv32.Text)
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Transpv(3, 3) = CDbl(Transpv33.Text)
Transnl(3, 1) = CDbl(Transnl31.Text)
Transnl(3, 2) = CDbl(Transnl32.Text)
Transnl(3, 3) = CDbl(Transnl33.Text)
Trangnv(3, 1) = CDbI(Transnv31.Text)
Trangnv(3, 2) = CDbl(Trananv32.Text)
Transnv(3, 3) = CDbl(Transnv33.Text)
Prob(3, 1) = CDbl(Prob31.Text)
Prob(3, 2) = CDbl(Prob32.Text)
Prob(3, 3) = CDbl(Prob33.Text)
Pageviews(3, 1) = CDbl(Pagev31.Text)
Pageviews(3, 2) = CDbl(Pagev32.Text)
Pageviews(3, 3) = CDbl(Pagev33.Text)
End If

If BKind31 <>"" And BKind32 <>"" And BKind33 ="" Then

BannerKind(3, 1) = BKind31.Text
BannerKind(3, 2) = BKind32.Text
TimeArray(3, 1) = CLng(Time31.Text)
TimeArray(3, 2) = CLng(Time32.Text)
Transpv(3, 1) = CDbl(Transpv31.Text)
Transpv(3, 2) = CDbl(Transpv32.Text)
Transnl(3, 1) = CDbl(Transnl31.Text)
Transnl(3, 2) = CDbl(Transnl32. Text)
Trangnv(3, 1) = CDbI(Trananv31.Text)
Trangnv(3, 2) = CDbl(Trananv32.Text)
Prob(3, 1) = CDbl(Prob31.Text)
Prob(3, 2) = CDbl(Prob32.Text)
Pageviews(3, 1) = CDbl(Pagev31.Text)
Pageviews(3, 2) = CDbl(Pagev32.Text)
End If

If BKind31 <>"" And BKind32 ="" Then
BannerKind(3, 1) = BKind31.Text
TimeArray(3, 1) = CLng(Time31.Text)
Transpv(3, 1) = CDbl(Transpv31.Text)
Transnl(3, 1) = CDbl(Transnl31.Text)
Trangnv(3, 1) = CDbI(Trananv31.Text)
Prob(3, 1) = CDbl(Prob31.Text)
Pageviews(3, 1) = CDbl(Pagev31.Text)

End If

End If

If NumberTota Sites = 4 Or Numba TotalSites=5 Or NumbeTota Sites= 6 Or
NumbeTota Sites= 7 Or NumberTotal Sites = 8 Or NumberTotalSites= 9 Or

NumberTota Sites = 10 Then

SiteNameArray(4) = Sited. Text
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'Fill the vectors depending on how large they are

If BKind41l <>"" And BKind42 <>"" And BKind43 <>"" Then
BannerKind(4, 1) = BKind41.Text
BannerKind(4, 2) = BKind42. Text
BannerKind(4, 3) = BKind43.Text

TimeArray(4, 1) = CLng(Time41.Text)
TimeArray(4, 2) = CLng(Timed2.Text)
TimeArray(4, 3) = CLng(Time43.Text)
Transpv(4, 1) = CDbl(Transpv41.Text)
Transpv(4, 2) = CDDbl(Transpv42.Text)
Transpv(4, 3) = CDbl(Transpv43.Text)
Transnl(4, 1) = CDbl(Transnl41.Text)
Transnl(4, 2) = CDbl(Transnl42.Text)
Transnl(4, 3) = CDbl(Transnl43.Text)
Transnv(4, 1) = CDbl(Transnv4l.Text)
Trangnv(4, 2) = CDbl(Trananv42.Text)
Transnv(4, 3) = CDbl(Transnv43.Text)
Prob(4, 1) = CDbl(Prob41.Text)
Prob(4, 2) = CDbl(Prob42.Text)
Prob(4, 3) = CDbl(Prob43.Text)
Pageviews(4, 1) = CDbl(Pagev4l.Text)
Pageviews(4, 2) = CDbl(Pagev42.Text)
Pageviews(4, 3) = CDbl(Pagev43.Text)
End If

If BKind41 <>"" And BKind42 <>"" And BKind43 ="" Then
BannerKind(4, 1) = BKind41.Text
BannerKind(4, 2) = BKind42.Text

TimeArray(4, 1) = CLng(Time41.Text)
TimeArray(4, 2) = CLng(Timed2.Text)
Transpv(4, 1) = CDbl(Transpv41.Text)
Transpv(4, 2) = CDbl(Transpv42.Text)
Transnl(4, 1) = CDbl(Transnl41.Text)
Transnl(4, 2) = CDbl(Transnl42.Text)
Trangnv(4, 1) = CDbI(Transnv41.Text)
Transnv(4, 2) = CDbl(Transnv42.Text)
Prob(4, 1) = CDbl(Prob41.Text)
Prob(4, 2) = CDbl(Prob42.Text)
Pageviews(4, 1) = CDbl(Pagev41.Text)
Pageviews(4, 2) = CDbl(Pagev42.Text)
End If

If BKind41 <>"" And BKind42 ="" Then
BannerKind(4, 1) = BKind41.Text
TimeArray(4, 1) = CLng(Time41.Text)
Transpv(4, 1) = CDDbl(Transpv41.Text)
Transnl(4, 1) = CDbl(Transnl41.Text)
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Transnv(4, 1) = CDbl(Transnv4l.Text)
Prob(4, 1) = CDbl(Prob41.Text)
Pageviews(4, 1) = CDbl(Pagev4l1.Text)
End If
End If

If NumberTotalSites=5 Or NumberTota Sites = 6 Or NumberTotal Sites= 7 Or

Numbe Tota Sites = 8 Or NumberTota Sites = 9 Or NumberTotalSites= 10 Then

TimeArray(5) = Time 5
SiteNameArray(5) = Siteb. Text
Transpv(5) = CDbl(Transpv5.Text)
Transnl(5) = CDbl(Transnl5.Text)
Transnv(5) = CDbl(Transnv5.Text)
Prob(5) = CDbl(Prob5.Text)
Pageviews(5) = CDbl(Pagevb.Text)
End If

If NumberTota Sites = 6 Or Numba TotalSites= 7 Or NumberTotal Sites= 8 Or

NumberTotalSites = 9 Or NumberTotalSites = 10 Then
TimeArray(6) = Time 6
SiteNameArray(6) = Site6. Text
Transpv(6) = CDbl(Transpv6.Text)
Transnl(6) = CDbl(Transnl6.Text)
Trangnv(6) = CDbl(Transnve.Text)
Prob(6) = CDbl(Prob6.Text)
Pageviews(6) = CDbl(Pagev6.Text)
End If

If NumberTotal Sites = 7 Or NumberTotalSites = 8 Or NumberTotal Sites= 9 Or
NumberTotalSites= 10 Then

TimeArray(7) = Time 7

SiteNameArray(7) = Site7. Text

Transpv(7) = CDbl(Transpv7.Text)

Transnl(7) = CDbl(Transnl 7. Text)

Transanv(7) = CDbl(Tranganv7.Text)

Prob(7) = CDbl(Prob7.Text)

Pageviews(7) = CDbl(Pagev7.Text)
End If

'Find the largest time period

Time Max =0
For i =1 To NumberTota Sites
Forj =1 To Banner_Max
If Time Max < TimeArray(i, j) Then
Time_Max = TimeArray(i, j)
End If
Next
Next
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'Define the matrix that will be used for the coefficients

‘Cannot work with arrays apperentl
'ReDim C _ijt(1 To NumberTotadSites, 1 To Banner_Max, 1 To Time_Max) As
Double

'Cregte the result array 0 that the coefficients are displayed in a (i,t) way

ReDim ResultArray(1 To NumberOfSites, 1 To Banner_Max, 1 To Time_Max) As
Double

'Fill the budget and the profit

Budget = CDbl(Budget. Text)
Profit = CDbl(Profit. Text)

'Hll the values of the different investor Satuses

Vauepv = CDbl(Vduepv.Text)
Vduenl = CDbl(Vauenl.Text)
Vduenv = CDbl(Vaduenv.Text)

For i = 1 To NumberOfSites
VauePageView(i) = Vauepv
VaueNewsletter(i) = Vauenl
Vdudnvestor(i) = Vduenv

Next

C_ijt = zerog(NumberTotal Sites, Banner_Max, Time_Max)

"The coefficient cdculation, thisis the most importat part, except from the
optimization fucntions

For i =1 To NumberTota Sites
For j =1 To TotAmountOfAds(i)
Fort=1To TimeArray(i, j)
C_ijt(i, j, t) = (1 - Prob(i, j) * Transpv(l, j) * VauePageView(i) / Pageviews(i,
j) - Prob(i, j) * Transnl(i, j) * VaueNewsLetter(i) / Pageviews(i, j) - Prob(i, j) *
Transnv(i, j) * Vauelnvestor(i) / Pageviewd(i, j)) * t~ (1/2) / t
Next
Next
Next

'Bivillkor
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'sum xij <= Budget

bl = CDbl(Budget)
b = zerogNumberTotal Sites * Banner_Max, Time_Max)
Fori =1 To NumbeTotaSites* Banner_Max
Forj=1To Time Max
b(i, j) = bl
Next
Next

‘cregting the matrix

A = zero§(NumberTotal Sites* Banner_Max * Time_Max, NumberTotal Sites *
Banner_Max * Time_Max)

For i =1 To NumberTotalSites* Banner_Max * Time _Max
For j =1 To NumberTota Sites* Banner_Max * Time_Max
AG,j)=1
Next
Next

'A = oneg(Time_Max * NumberTota Sites, NumberTota Sites* Time_Max)
Ib = zeros(NumberOfSites* Time_Max * Banner_Max, 1)
ub = zerog(NumberOfSites* Time_Max * Banner_Max, 1)

Fori =1 To NumberTotalSites* Time Max * Banner_Max
ub(i) = bl
Next

g = zero(NumberOfSites* Time_Max, NumberOfSites* Time_Max)
For i =1 To NumberOfSites* Banner_Max * Time_Max

q(i, i) =0.001
Next

'Dim C_ijt_t AsMatrix

C_ijt_t =transpose(C _ijt)
‘The cdl to MatrixVB,, using the linear or quadratic solver

If Linear =1 Then
x =Ip(C_ijt, A, b, Ib, ub)
Else

x=qp(q, C ijt t, A, b, Ib)

End If
'Build the result matrix

Fori =1 To NumberTota Sites
Forj =1 To Banner_Max
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Fort=1To Time Max TimeArray(i, j)
steps=steps+ 1

ResultArray(i, j, t) = Format((x.r1(steps)), "00.00")
Next
Next
Next

'Digplay the result in the result window

Results.Clear
ResultsAdditem ("The optima solution is the following:"™)
Reaults Additem ("Parameters’)

For i =1 To NumberTota Sites
For j = 1 To TotAmountOfAds(i)
Fort=1To TimeArray(i, j)

resl = SteNameArray(i) & " " & BaneKind(i,j)) & ",day" & t& "=" &

ResultArray(i, j, t)
re=resl & " " & "The number of vistorseach day: " &
CLng(ResultArray(i, j, t) / Pageviewd(i, j))
Results Additem (res?)
Next
Next
Next

End Sub
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Appendix E

Tegting procedures for evauation of the LogFile Anayzer and the LogFile Stripper:

Since testing the gpplication on the real web server is not possible the testing will be
performed on a

PC on the EPO intranet. The test machine will be equipped with the same software as
the real web server and the server is connected to areplica of the live database.

The tests aim to show the correctness of the program and the result. The test visitors
have different age, gender and economica posshilities. Thisis done to show essentid
differences between visitors and how valuable the output from the Log Analyzer is.

Since no redl testpersons are available some imaginary people have been constructed.

kkhkkkkkkkk*k

Test vidtorl.

kkkkkkkkkk

Name: Konrad Persson

Age 65

Occupation: Retired from public service

Y early income: < 150.000

Wedth: < 200.000

Internet experience: Low but increasing since the last two years.

Short description: Has worked at the railways for the last 40 years but is now retired.
Has alow income but have some money in store.

kkkkkkkkk*k

Tedt vistor2.

kkkkkkhkkkkx

Name: Sven Steen

Age 55

Occupation: Founder and president of a mediums ze dectronics company

Y ealy income: > 1 Million

Wedth: > 5 Millions

Internet experience: Fairly good. Has been using the internet on and off for thelast 5
years. Has previoudy bought stock over internet.

Short description: Welthy man that has a good hand with money. Divorced.

*kkhkkkkkkkk*k

Test vidtor3.

*kkkkkkkkk

Name: LiisaNord

Age 50

Occupation: University teacher
Y early income: ~ 350.000
Wedth: < 400.000
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Internet experience: Fairly good, mostly email. Uses an internet bank but has never
purchased over the internet before.
Short description: Medium welthy with good economy with both cash and stock.

*kkkkkkkkk*k

Test vidtord.

kkkkkkkkkk

Name: Thorbjorn Dahl

Age 39

Occupation: Televison producer

Y early income: ~ 600.000

Wedlth: < 600.000

Internet experience: Fairly good, usesinternet bank and has a Nordnet account.
Short description: Big spender that likes to test new things.

*kkhkkkkkkkkk

Test vidtorb.

*kkkkkkkkk

Name Stina Svahn

Age 40

Occupation: Palititian

Y early income: ~ 600.000

Wedlth: < 400.000

Internet experience: Recently dicovered the internet opportunities. Has a medium
interest in stock.

Short description: Single mother.

*kkkkkkkkk*k

Tedt vigtor6.

kkkkkkhkkkkx

Name: Glenn Patric

Age 35

Occupation: Fredlansng investor. Founder of ainternet consultant company that he
recently sold with good profit.

Y early income: 500.000 < > 5 Million

Wedth: ~ 30 Million

Internet experience: High. Pioneer in the internet consulting branch.

Short description: Visonary and ahigh risk taker.

*kkhkkkkkkkk*k

Test vidtor7.

*kkkkkkkkkk

Name: Sture Gren

Age 33

Occupation: Carpenter

Y early income: < 300.000
Wedlth: < 200.000
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Internet experience: Low, recently descowered the advantages internet stovk
exchange.
Short description: Family man with stabile economy

*kkhkkkkkkkk*k

Tedt vistor8.

Name: Niclas Bergh

Age 28

Occupation: Newly examined from KTH. Working a VM-data as a consultant.
Y early income: ~ 300.000

Wedth: < 100.000

Internet experience: High. Has previoudy perchased stock over the internet
Short description: Single with loan on gppartment and from studies.

kkkkkkkkk*k

Tedt vigtor9.

*kkhkkkkkkkk*%x

Name: LenaDanidson

Age 30

Occupation: Nurse

Y early income: < 200.000

Wedlth: < 50.000

Internet experienceiLow, with arecently developed interest of stock.
Short description: Married and two children.

*kkkkkkkkk*k

Test viditorlO.

kkkkkkkkkk

Name: Peter Karlsson

Age 28

Occupation: Architect

Y early income: < 350.000

Wedth: 2 Million (recent heritage)

Internet experience: Medium.

Short description: Recently inherited alarge amount of money and needs to invest
some of it.

kkhkkkkhkkkk*kx

Tedt vistorll.

kkkkkkkkk*x

Name Kenny Lagerfddth

Age 35

Occupation: Lawyer

Y early income: ~ 800.000

Wedth: ~ 1.5 Million

Internet experience: Medium, has a Nordnet account and has previouody bought and
sold stock over the internet.

Short description: Familyman with stabile economy.
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kkhkkkkkkkk*k

Test vidtorl2

kkkkkkkkkk

Name: Slgpner Nordman

Age 25

Occupetion: Plummer

Yearly income: ~ 200.000

Wedlth: ~ 10.000

Internet experience: Uses the internet frequently, mostly for gaming.
Short description: Limited funds

*kkhkkkkkkkk*k

Tedt vistorl3

*kkkkkkkkkk

Name SahraFine

Age 23

Occupation: Actress

Y early income: < 100.000

Wedth: ~ 30.000

Internet experience: Fairly good, has no previous stock experience.
Short description: Limited funds.

kkkkkkkkk*k

Tedt vistorl4

kkkkkkhkkkkx

Name Nale Mann

Age 24

Occupation: Owns a successfull cleaning company

Y early income: 600.000

Wedth: ~ 1.3 Million

Internet experience: Good, has used the internet for severa yearsfor his business.
Short description: medium-high risk taker, Sngle

kkhkkkkkkkk*k

Test vidtorl5

kkkkkkkkkk

Name: Johhny Stark

Age 20

Occupation: Student

Y early income: < 50.000

Wedlth: ~ 600.000

Internet experience: High

Short description: Has made asmall fortune on internet stock.
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Appendix F

The following is the source code of the LogFile Stripper written by Jens Jonsson as
part of thesis project 2000-2001. The main idea of the program is to parse out the
important parts of the log file and Sore it in a database. The code comes from three
different VB forms.

*****Start Forml*****
'Globa Variables

Public oRefOld As String
Public newFilePath As String

Private Sub Commandl_Click()
Form2.Visble= True
End Sub
Private Sub Command2_Click()
Forml.Textl.Text = vbNewLine & "Please wait while thefile is beeing processed!”
Forml.Refresh
datal nsert
End Sub

" Thisfunction gets data from the log files and inserts it into the database
' Written by Jens Jonsson 2000-12-19

Function getL ogData(ByVd filePath As String)
‘Read inlog file
If filePath <>"" Then
newHilePath = Left(filePeth, 3) & "short" & Right(filePath, Len(filePath) - 3)
End If

Form1.SetFocus

Dim oFileSysObj As New FileSystemObject
Dim oTextStream As TextStream

Dim oOutTextStream As TextStream

Dim oDict As Dictionary

Set oDict = New Dictionary

Dim numberOfRows As Integer

Dim vKey AsVaiant

Dim Linetext As String

Dim Logtext As String

Text=""

Logtext =""

Set oTextStream = oFileSysObj.OpenTextFile(filePath)

Set oTextStream?2 = oFileSysObj.OpenTextFile(filePath)

Set o0utTextStream = oFileSysObj.CreateT extFile(newFilePath, True)

Forml.Textl.Text = vbNewLine & "Please wait while thefile is beeing processed!”

Forml.Refresh
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While Not oTextStream2. AtEndOf Stream
oTextStream2.SkipLine

Wend

numberOfRows = oTextStream?2.Line

oTextStream2.Close

Forml.Text2.Visbhle= Fdse

Forml.ProgressBarl.Visble= True

Forml.Framel.Visble = True

Fori=0To4
olextStream.SkipLine
Next

While Not oTextStream.AtEndOf Stream
If Not Search(oTextStream.ReadLine, oTextStream.Line, oDict) Then
'sessionid fanns inte redan!
End If

Forml1.ProgressBarl.Vaue = (oTextStream.Line / numberOfRows) * 100
Form1.Label4.Caption = oTextStream.Line
Forml1.Label4.Refresh

Wend

'Print the selected rows
For Each vKey In oDict
'Forml.Textl.Text = Form1l.Textl & oDict(vKey)
oOutTextStream.WriteLine (oDict(vK ey))
Next
Forml.Textl.Text ="A new log file with core information has been created, click
to update database’ & vbNewLine & vbNewLine & "Old Log File " & filePath & ",
Tota rows. " & numberOfRows & vbNewLine & "New Log File " & newFilePath &
", Tota rows " & oDict.Count
Form1.Command2.Enabled = True
Form1.Command4.Enabled = True
Forml1.Textl.Refresh
Set oDict = Nothing
oOutTextStream.Close
oTextStream.Close
End Function

" Thisfunction searches for individua Sessonld
" Written by Jens Jonsson 2000-12-20
Function Search(ByVd Line As String, ByVd number AsLong, ByRef oDict As
Dictionary) As Boolean
Dim index As Integer
Dimref As Integer
Dim aspsessionid As String
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Dim gringArray As Vaiant

Dim oDae As String
Dim oTime As String
Dim oRequest As String
Dim oUA As String
Dim oCookie As String
Dim oRef As String

If Left(Ling 1) ="#" Then
Search = Fase
Exit Function

End If

gringArray = Split(Line)
oDate = stringArray(0)
olime = gringArray(1)
oRequest = stringArray(6)
OUA = gringArray(13)
oCookie = stringArray(14)
oRef = gtringArray(15)

'Get the sessionid from the log-row

index = InStr(Line, "ASPSESSIONID")
ref = InStirRev(Line, "http:/Mww.eposcapitd .se)

If index <> 0 Then
agpsessionid = Mid(Line, index, 45)
'Check if sessonid exigs dlready and if not insert it
If oDict.Exists(agpsessionid) Then
If InStr(oRef, "eposcapitd™) Or InStr(oRef, ") Then
' or the refferer is blank, dont replace old.
If oRefOId <>"" And oRefOld <> "-" Then
oRef = oRefOId
oRefOld =""
oDict.Remove (agpsessionid)
oDict.Add aspsessionid, oDate & " " & oTime& " " & oORequest & " " &
OUA & "" & oCookie & " " & ORef '& vbNewLine
End If
Else
'refferer is not from our gte and is not blank
oDict.Remove (aspsessionid)
‘oDict.Add aspsessionid, line & vbNewLine
oDict. Add aspsessionid, oDate & " " & oTime& " " & oRequest & " " &
OUA & "" & oCookie & " " & ORef '& vbNewLine

End If
Search = True
Else
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If oRefOId <>"" And oRefOId <> "-" Then
oRef = oRefOId
oRefOld ="

End If

oDict. Add aspsessionid, oDae & " " & oTime& " " & oRequest & " " & OUA

& "" & oCookie& " " & ORef '& vbNewLine
‘oDict.Add aspsessionid, aspsessionid & vbNewLine

Search = Fdse
End If
Else
If Not InStr(oRef, "eposcapitd™) And Not InStr(oRef, "™-") Then
oRefOld = oRef
End If
Search = True
End If
End Function

"This function reads from the new log file and inserts the data into the database

"Written by Jens Jonsson 2000-12-27

Function datal nsert()

Dim oFileSysObj As New FileSystemObject
Dim oTextStream As TextStream

Dim oTextStream?2 As TextStream

Dim oCon As New ADODB.Connection
Dim oCmd As New ADODB.Command
Dim o_vRecSet As ADODB.Recordset

Dim numberOfRows As Integer
Dim Line As String

Dim dringArray As Variant
Dim oDate As String

Dim oTime As String

Dim oRequest As String

Dim oUA As String

Dim oCookie As String

Dim oRef As String

oCon.|solationLeve = adX actReadCommitted

Set oTextStream = oFileSysObj.OpenTextFile(newkilePath)
Set oTextStream?2 = oFileSysObj.OpenTextFile(newFilePath)

While Not oTextStream2. AtEndOf Stream
oTextStream2.SkipLine

Wend

numberOfRows = oTextStream2.Line
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oTextStream?2.Close

While Not oTextStream.AtEndOf Stream
Line=oTextStream.ReadLine
gringArray = Split(Line)
oDate = stringArray(0)
oTime = gringArray(1)
oDate = oDae & " " & oTime
oRequest = gtringArray(2)
oUA = gringArray(3)
oCookie = gtringArray(4)
oRef = gringArray(5)

If InStr(oCookie, "User=UID=") Then
Dim gtringArray2 As Variant
sringArray2 = Split(oCookie, ;")
Dimi AsVaiat
For Eachi In gtringArray2

If InStr(i, "User=UID=") Then
oCookie = Mid(i, 10, Len(i))
End If
Next
End If

0Con.Open ("DRIVER={ SQL
Server};SERVER=192.168.12.109;UI D=sa;PWD=;DATABASE=EPOT7_DEV20SE
")
With oCmd
ActiveConnection = oCon
.CommandType = adCmdStoredProc
.CommandText ="usp_VidgtorLoglnsert"
Parameters.Append .CreateParameter (" @Cookiel D", adVarChar, adParamlinput,
256, oCookie)
Parameters.Append .CreateParameter (" @L ogDate", adChar, adParamlnput, 20,
oDate)
Parameters.Append .CreateParameter(" @UserAgent”, adVarChar,
adParaminput, 256, oUA)
Parameters.Append .CreateParameter(" @Demand”, adVarChar, adParaml npui,
256, oReguest)
Parameters. Append .CreateParameter(" @Referer”, adVarChar, adParaminput,
1024, oRef)
.Execute
End With
oCon.Close
Set oCmd = Nothing
Forml1.ProgressBarl.Vaue = (oTextStream.Line / numberOfRows) * 100
Form1.Label4.Caption = oTextStream.Line - 1
Forml.Label4.Refresh
Wend

Set oCon = Nothing
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Forml.Textl.Text = vbNewLine & "The Database is now updated with" &
Form1.Label4.Caption & " rows of new log datal™
" Kontrollera. om posten redan finns i databasen

"Om den intefinns, 1&gg till den
End Function

Private Sub Command3_Click()
Forml.Visble= Fase
End Sub

Private Sub Command4_Click()
If newFilePath <>"" Then
Form3.viewFile newFilePath
End If
End Sub

Private Sub Form_Load()
Form1.Label1.Caption = "Log File Stripper " & Chr(169)
Forml.StatusBarl.SmpleText = "Line'

End Sub

kkkkk*k End Of Forml******

******Start Formz******
Private Sub Commandl1_Click()

Form2.Visble= Fase

Forml.getL ogData Form2.Dirl.path & Form2.Filel.FileName
End Sub

Private Sub Command2_Click()
Form2.Visble= Fdse
End Sub

Private Sub Dirl Change()
Form2.Filel.path = Form2.Dirl.path
End Sub

Private Sub Drivel Change()
Form2.Dirl.path = Form2.Drivel.Drive
Form2.Filel.path = Form2.Drivel.Drive

End Sub

Private Sub Filel DbIClick()

Form2.Visble= Fdse

Forml.getL ogData Form2.Dirl.path & Form2.Filel.FileName
End Sub
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Private Sub Filel _GotFocus()
Form2.Commandl.Enabled = True
End Sub

Private Sub Filel LostFocus()
'Form2.Commandl.Enabled = False
End Sub

*kkkk*k End Formz******

******Start Form3~k****~k
Function viewFile(ByVd path As String)
Dim MyApplD
MyAppID = Shell("CAProgram FilesWindows NT\Accessories\wordpad.exe " &
path, 1) ' Run Wordpad.
AppActivate MyAppl D
End Function
*kkkk*k End Form3~k*~k*~k*
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Appendix G

The following is the source code of the LogFile Andyzer, written by Jens Jonsson as
part of thes's project 2000-2001. The main idea of the program isto graphicaly give
the user adtatistica picture of the vigtors of the website by andlyzing log data thet is
retrieved from a database. The code contains functions from 11 different VB forms.

*rxkk Start Analyzer Form* x***

Private Sub menul 1 Click()
OpenFileVisble=True

End Sub

Private Sub menul 2 Click()

"This function creates anew tracefile
NewTraceVigble= True

End Sub

Function loadFle(ByVa path As String)

Dim oFileSysObj As New FileSystemObject
Dim olnTextStream As TextStream

Dim filePeth As String

Dim Index As Vaiart

Dim Line As String

Dim oDict As Dictionary

Set oDict = New Dictionary

Set olnTextStream = oFileSysObj.OpenTextFile(path)
oDict.Add "Path", path
While Not olnTextStream.AtEndOf Stream
Line = olnTextStream.ReadLine
Index = InStr(Ling ":")
oDict. Add Left(Line, Index - 1), Mid(Line, Index + 1)
Wend
olnTextStream.Close
Analyzer.Refresh
TraceForm.loadProject oDict
End Function

Private Sub menu3_2 Click()
Referer.Vigble= True
End Sub

Private Sub menu3_3 Click()
SearchEnginesVishble = True

End Sub

*k k%% End Form*****
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*rAExEStart Trace Form*****
Function loadProject(ByVd oDict As Dictionary)
Dim vKey AsVaiant

Text2.Text = oDict("Pah")

Text3.Text = oDict(" StartDate’) & " " & oDict(" StartTime")
Text4.Text = oDict("EndDate") & " " & oDict("EndTime")

Text7.Text = oDict("StartDate") & " " & oDict("StartTime")
Text15.Text = oDici("EndDate’) & " " & oDict("EndTime")

If oDict("Type") <>"All" Then
Option2 = True
Text6.Text = oDict("referer)
Text8.Text = oDict("Investor 1d")
getLogData Text3.Text, Text4.Text, oDict("referer)
Else
Optionl = True
getLogData Text3.Text, Text4.Text
End If
TraceForm.Refresh
TraceForm.Visble = True
End Function

Function getLogData(ByVa StartDate As String, ByVa EndDate As String, Optional

ByVd Referer, Optional ByVa Coookiel D, Optiond ByVad InvestorID)

Dim oCon As New ADODB.Connection
Dim oCmd As New ADODB.Command
Dim recSet As ADODB.Recordset

Dim oCon2 As New ADODB.Connection
Dim oCmd2 As New ADODB.Command
Dim recSet2 As ADODB.Recordset

Dim investorDict As Dictionary

Set investorDict = New Dictionary
Dim investorDateDict As Dictionary
Set investorDateDict = New Dictionary
Dim UniqueDict As Dictionary

Set UniqueDict = New Dictionary

Dim number As Integer

Dim refDict As New Dictionary

Dim ref2Dict As New Dictionary

Dim refDictSorted As New Dictionary
Dim searchDictSorted As New Dictionary
Dim searchDict As New Dictionary

DimrefLine As Variant
Dimref2Line As Variant
Dim searchLine As Vaiant
Dim cookiel.ine As Vaiant
Dim vKey AsVaiant
DimvKey2 AsVaiant
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DimvKey3 AsVaiant

Dim numberOfReferers As Variant
Dim FrstVigt As Vaiant

Dim AverageVist As Vaiant

oCon.IsolationLevel = adXactReadCommitted
0Con.Open ("DRIVER={ SQL
Server} ;SERVER=192.168.12.109;UI D=sa;PWD=;DATABASE=EPOT7_DEV20SE
")
With oCmd
ActiveConnection = oCon
.CommandType = adCmdStoredProc
.CommandText = "usp_VistorLogGet"
.Parameters. Append .CreateParameter(" @StartDate”, adChar, adParaminput, 20,
StartDate)
Parameters.Append .CreateParameter (" @EndDate", adChar, adParamlnput, 20,
EndDate)
Set recSet = .Execute
End With
TextlText=""
number =0
If recSet.EOF Then
Textl.Text = "recordset isempty " & StartDaie & " " & EndDate
Else
If Not IsMlissng(Referer) Then

While Not recSet. EOF
If InStr(recSet("Referer™), Referer) Then
Textl.Text = Textl.Text & recSet("Referer) & vbNewLine
number = number + 1
End If
recSet.MoveNext
Wend
Else
" Ingen specidl referer
'Hamta alla bestkare som blivit investerare under perioden

Dim invrefDict As New Dictionary

If getinvestorData(StartDate, EndDate, investorDict, investorDateDict) Then
'Hamta a| besokar data fran data basen som har cookielD som & sammasom i
investorDict

vKey2 = investorDict.Keys

If investorDict. ExisS(CStr(vKey2(0))) Then
DimtempTest As Vaiant
tempTes = investorDict.Item(CStr(vKey2(0)))
End If
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oCon2.IsolationLevel = adX actReadCommitted
0Con2.0pen ("DRIVER={ SQL
Server};SERVER=192.168.12.109;UI D=sa;PWD=;DATABASE=EPOT7_DEV20SE
")
For i =0 To investorDict.Count - 1
With oCmd2
ActiveConnection = oCon2
.CommandType = adCmdStoredProc
.CommandText = "usp_VisgtorLogGetlnvestor"
Parameters. Append .CreateParameter(" @Cookiel D", adChar,
adParamlinput, 255, CStr(vKey2(i)))
Set recSet2 = .Execute
Parameters.Delete (0)
End With

'Add investorID, to listbox1

List1. Additem (investorDict.Item(CStr(vKey2(i))))

'Add MemberDate to Listbox2

List2. Additem (investorDateDict.Item(CStr(vK ey 2(1))))

'Add FirsVigt to Listbox3

List3.Additem (recSet2("LogDate"))

'Add referer to listbox5

Lig5.Additem (recSet2("referer™))

'Add TimesVisited to lishox4

If recSet2("TimesVisited") > 0 Then
Lis4.Additem (recSet2("TimesVidted"))

Else
Lig4.Additem ("firg ime")

End If

If Not invrefDict. Exits(CStr(recSet2("referer))) Then
'Put referer into a dictionary
invrefDict. Add CStr(recSet2("referer”)), 1

Else
invrefDict.Item(CSir(recSet2("referer™))) =

invrefDict.Item(CStr(recSet2("referer™))) + 1
End If
Next
oCon2.Close

Labd14 = investorDict.Count
Labd21 = investorDict.Count
numberOfReferers =0

End If

While Not recSet. EOF
Textl.Text = Textl.Text & recSet("Referer™) & vbNewLine
refLine = recSet("Referer™)
cookieline = recSet("CookielD™)
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If refDict.Exigs(refLine) Then 'If referer dlready exists then up one
refDict(refLine) = refDict(refLine) + 1

Else
refDict.Add refLine, 1 'Else add and give value 1.

End If

'‘Count all referersthat is not EPO

If InStr(recSet("Referer”), "developer) = 0 Then
numberOfReferers = numberOfReferers + 1

End If

'Count the vigtors that are here for the first time
If recSet("TimesVigted") >= 1 Then

FrgVigt = FrsVigt + 1

AverageVist = recSat("TimesVisted") + AverageVist
End If

number = number + 1
recSet.MoveNext
Wend
'Put every referer in the referer file into a dictionary
Dim oFileSysObj As New FileSystemObject
Dim olnTextStream As TextStream
Dim Index As Vaiant
Dim Line As String

Set olnTextStream = oFileSysObj.OpenTextFile("d:/referer.txt™)

'Lasin dlareferers fran filen och 1agg dessaii et dictionary
While Not olnTextStream.AtEndOf Stream
ref2Line = olnTextStream.ReadLine
ref2Dict. Add ref2Line, ref2Line
Wend
olnTextStream.Close
Set olnTextStream = oFileSysObj.OpenTextFle("d:/engines.txt")

'Lasin dla search engines fran filen och 1agg dessaii et dictionary
While Not olnTextStream.AtEndOf Stream
searchLine = olnTextStream.ReadLine
searchDict.Add searchLine, searchLine
Wend
olnTextStream.Close

'Check every referer in the dictionary with the usud referersin the referer file.
Dim vArray AsVaiant

Dim vArrayRef As Variant

Dim vArraySearch As Variant

VArray = refDict.Keys
VArrayRef = ref2Dict.Keys
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VArraySearch = searchDict.Keys

Fori=0TorefDict.Count - 1
'For the referers
Fori2=0Toref2Dict.Count - 1
If InNStr(vArray(i), ref2Dict(vArrayRef(i2))) Then
If refDictSorted. Existy(ref2Dict(vVArrayRef(i2))) Then
refDictSorted.Item(ref2Dict(vVArrayRef(i2))) =
refDictSorted.Item(ref2Dict(vArrayRef(i2))) + refDict(vArray(i))
Else
refDictSorted. Add ref2Dict(vArrayRef(i2)), refDict(vArray(i))
End If
End If
Next
'For the search engines
For i3 =0 To searchDict.Count - 1
If InStr(vArray(i), searchDict(vArraySearch(i3))) Then
If searchDictSorted.Exists(searchDict(vArraySearch(i3))) Then
searchDictSorted.Item(searchDict(vArraySearch(i3))) =
searchDi ctSorted.Item(searchDict(vArraySearch(i3))) + refDict(vVArray(i))
Else
searchDictSorted. Add searchDict(vArraySearch(i3)),
refDict(vArray(i))
End If
End If
Next
Next

Dim vArraylnvRef AsVariant
VArraylnvRef = invrefDict. Keys
Dim invrefSortedDict As New Dictionary

For i4 =0 To invrefDict.Count - 1
Fori5=0Toref2Dict.Count - 1
If InSr(vArraylnvRef(i4), ref2Dict(vArrayRef(i5))) Then
If invref SortedDict. Exigt(ref2Dict(VArrayRef(i5))) Then
invrefSortedDict.ltem(ref2Dict(VArrayRef(i5))) =
invref SortedDict.Item(ref2Dict(vArrayRef (i5))) + invrefDict(VArraylnvRef(i4))
Else
invref SortedDict. Add ref2Dict(vVArrayRef(i5)),
invrefDict(VArraylnvRef(i4))
End If
End If
Next
Next

'Get the most frequently refering Site and seerch engine
Dim refHitrate As Variant
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refHitrate = 0

Dim invrefHitrate As Variant
invrefHitrate =0

Dim searchHitrate As Variant
searchHitrate=0

Dim bestRef AsVariant

Dim bestinvRef As Variant

Dim bestSearch As Variant

Dim vArray2 As Vaiart

VArray2 = refDictSorted.Keys
DimvArray3 As Vaiant

vArray3 = invrefSortedDict.Keys
Dim vArray4 As Variant

VArray4 = invref SortedDict.Keys
Dim searchArray As Variant
searchArray = searchDictSorted. Keys
Dim totRefHits As Variant
totRefHits=0

Dim totSearchHits As Variant
totSearchHits =0

'Reset the text area
Text9.Text=""
Text10.Text =""
TextllText=""
Textl2.Text =™

If Not refDictSorted.Count = 0 Then
MSChartl.ChartData = Array(numberOfReferers, number -
numberOf Referers)
MSChartl.DataGrid.RowL abel (1, 1) = "Refered/Not refered"
MSChartl.DataGrid.ColumnLabel (1, 1) = "Refered”
MSChartl.DataGrid.ColumnLabel (2, 1) = "Not ref."

MSChart2.ChartData = Array(FirstVidt, number - FirsVist)
MSChart2.DataGrid.RowLabe (1, 1) = "First vist/Here before’
M SChart2.DataGrid.ColumnLabel (1, 1) = "Here before”

M SChart2.DataGrid.ColumnLabe (2, 1) = "Firg vigt."

MSChart4.Vigble= True

MSChart5.Vishle = True

MSChart6.Visble = True

M SChart4.ChartData = ref DictSorted.Items

M SChart4.ColumnCount = refDictSorted.Count
MSChart4.DataGrid.RowLabel(1, 1) = "Referers’

M SChart6.ChartData = invref SortedDict.Items

M SChart6.ColumnCount = invref SortedDict.Count
MSChart6.DataGrid.RowL abdl (1, 1) = "Top Referers’

If Not searchDictSorted.Count = 0 Then
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M SChart5.ChartData = searchDictSorted.|Items
M SChart5.ColumnCount = searchDictSorted.Count
End If

For i = 1 To refDictSorted.Count
M SChart4.DataGrid.ColumnLabel(i, 1) = vArray2(i - 1)
Next

Fori =1 Toinvref SortedDict.Count
M SChart6.DataGrid.ColumnLabel (i, 1) = vArray3(i - 1)
Next

If Not searchDictSorted.Count = 0 Then
For i = 1 To searchDictSorted.Count
MSChart5.DataGrid.ColumnLabel(i, 1) = searchArray(i - 1)
Next
M SChart5.Plot.Sort = VtSortTypeDescending
End If
MSChart4.Plot.Sort = VtSortTypeDescending

Fori =0 To refDictSorted.Count - 1
Text9.Text = Text9.Text & VArray2(i) & vbNewLine
Text10.Text = Text10 & refDictSorted(VArray2(i)) & vbNewLine
totRefHits = totRefHits + refDictSorted(VArray2(i))
If refHitrate < refDictSorted(vArray2(i)) Then
refHitrate = refDictSorted(VArray2(i))
bestRef = VArray2(i)
End If
Next

For i = 0 To searchDictSorted.Count - 1
Textll.Text = Text1l.Text & searchArray(i) & vbNewLine
Text12.Text = Text12 & searchDictSorted(searchArray(i)) & vbNewLine
totSearchHits = totSearchHits + searchDictSorted(searchArray(i))
If searchHitrate < searchDictSorted(searchArray(i)) Then
searchHitrate = searchDictSorted(searchArray(i))
bestSearch = searchArray(i)
End If
Next

Fori =0 To invrefSortedDict.Count - 1
If invrefHitrate < invrefSortedDict(vArray4(i)) Then
invrefHitrate = invref SortedDict(VArray4(i))
bestinvRef = VArray4(i)
End If
Next

Label10.Caption = bestRef & " " & refHitrate
Text10.Text = Text10.Text & "-------- " & vbNewLine & "Tot: " & totRefHits
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Label13.Caption = bestSearch & " " & searchHitrate

Text12.Text = Text12.Text & ™------- " & vbNewLine & "Tot: " &
totSearchHits
Label23.Caption = bestinvRef & " " & invrefHitrate
Else

MSChart4.Enabled = False
MSChart5.Enabled = False
MSChart4.Vishble = Fase
MSChart5.Vishle= Fase
Label 10.Caption = "non existent!"
Text10.Text = "No referers!”
Label 13.Caption = "non existent!"
Text12.Text = "No search engines!”
End If
End If

End If

oCon.Close

Set oCmd = Nothing

Set oCon = Nothing

L abel9.Caption = number
If number <> 0 Then

Label 34.Caption = Round(AverageVist / number)
End If

'Investor stuff
'Set recSet?2 = New Recordset

' Get Failed sgnings

Dim Failcount As Variant
Falcount =0

Dim UniqueFall AsVariant
UniqueFal =0

oCon.Open ("DRIVER={ SQL
Server};SERVER=192.168.12.109;UI D=sa;PWD=;DATABASE=EPOT7_DEV 20SE
")
With oCmd
ActiveConnection = oCon
.CommandType = adCmdStoredProc
.CommandText = "usp_VidtorTolnvestorFal Get”
Parameters.Append .CreateParameter(" @StartDate”, adChar, adParaminput,
20, StartDate)
Parameters.Append .CreateParameter(" @EndDate", adChar, adParamlnput,
20, EndDate)
Set recSet = .Execute
Parameters.Delete (0)
End With
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While Not recSet. EOF
List6.AddItem (recSet("CookielD"))
List7.Additem (recSet("Error"))
List8.Addlitem (recSet("FailDate"))

'Count number of failures
If Not UniqueDict.ExistsS(CStr(recSet("Cookiel D"))) Then
UniqueDict. Add CStr(recSet(" Cookiel D")), recSet(" Cookiel D™)
End If
Failcount = Failcount + 1
recSet.MoveNext
Wend
Label 38.Caption = Failcount
Label41.Caption = UniqueDict.Count

oCon.Close

Set oCmd = Nothing

Set oCon = Nothing
'End Failed Sgnings

End Function

Function getinvestorData(ByVd StartDate As String, ByVa EndDate As String,
ByVd investorDict2 As Dictionary, ByVd investorDateDict2 As Dictionary) As
Boolean

Dim oCon As New ADODB.Connection

Dim oCmd As New ADODB.Command

Dim recSet As ADODB.Recordset

Dim tempString As Variant

Dim NewsLetter As Variant

NewsLetter =0

oCon.lsolationLevel = adXactReadCommitted
0oCon.Open ("DRIVER={ SQL
Server};SERVER=192.168.12.109;UI D=sa;PWD=;DATABASE=EPOT7_DEV20SE
")
With oCmd
ActiveConnection = oCon
.CommandType = adCmdStoredProc
.CommandText = "ugp_VigtorTolnvestorGet"
Parameters.Append .CreateParameter (" @StartDate", adChar, adParaminput, 20,
StartDate)
Parameters.Append .CreateParameter (" @EndDate", adChar, adParaminput, 20,
EndDate)
.Execute
End With

Set recSet = New ADODB.Recordset
recSet.CursorLocation = adUseClient
recSet.Open oCmd
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If recSet.EOF Then
Textl.Text = "recordset isempty " & SatDate & " " & EndDate
getlnvestorData = False
Else
'‘Sparaal investor datai et dictionary
While Not recSet.EOF
‘Ligt1.AddItem recSet("InvestoriD™)
‘List2. Additem recSet("MemberDate")
If recSet("NewsLetter") = True Then
Newsl etter = NewsL etter + 1
End If

investorDict2.Add CStr(recSet("Cookiel D")), CStr(recSet("InvestorlD"))

invesorDateDict2.Add CStr(recSet("Cookiel D")),
CStr(recSet("MemberDate"))
recSet.MoveNext
Wend
getinvestorData = True
End If

DimvKey2 AsVaiant

vKey2 = investorDict2.Keys

Fori =0 ToinvestorDict2.Count - 1
Next

L abel 16.Caption = NewsL etter
'recSet = Nothing

recSet. ActiveConnection = Nothing
recSet.Close

oCon.Close

End Function

Function sstCompDatel(sdate As Date)
L abel 29.Caption = sdate
Labe29.Vigble= True

End Function

Function sstCompDate2(sdate As Date)
L abel 30.Caption = sdate

Labe30.Vishle= True
End Function

Private Sub Check2_Click()

End Sub

Private Sub Commandl_Click()
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'Clear dl fidds
Label9.Caption =""
Label10.Caption ="
Label13.Caption =""
Label14.Caption =""
Label16.Caption ="
Label34.Caption =""
Label21.Caption =""
Label23.Caption =""
Label38.Caption =""
Label41.Caption =""

Listl.Clear
List2.Clear
List3.Clear
List4.Clear
List5.Clear
List6.Clear
Ligt7.Clear
List8.Clear

TextllText ="
Text12Text ="
Text9.Text ="

Text10.Text ="

'saveFile
Dim oFileSysObj As New FileSystemObject
Dim oOutTextStream As TextStream

Set 00utTextStream = oFileSysObj.CreateTextFile(Text2. Text, True)

oOutTextStream. WriteLine "SartDate” & Text3.Text
oOutTextStream. WriteLine "EndDate™" & Text4.Text

If Option1 Then
'If dl filesare choosen
oOutTextStream.WriteLine "TypeAll"
getLogData Text3.Text, Text4.Text

Else
oOutTextStream. WriteLine "Type Specified”
oOutTextStream. WriteLine "referer:” & Text6. Text
oOutTextStream.WriteLine "Cookie Id:" & Text7.Text
oOutTextStream.WriteLine "Investor 1d:" & Text8.Text
getLogData Text3.Text, Text4.Text, Text6.Text

End If

oOutTextStream.Close
TraceForm.Refresh
End Sub
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Private Sub Command2_Click()
Frame3.Visble= Fdse
If Frame4.Visible Then
Framed.Top = 5040
End If
End Sub

Private Sub Command3_Click()
Framed.Visble= Fdse
If Frame3.Visible Then
Frame3.Top = 5040
End If
End Sub

Private Sub Command4_Click()
Frame5.Vishle=Fase
If Frame7.Visible Then
Frame?7.Top = 5040
End If
End Sub

Private Sub CommandS_Click()
Frameb.Visble = Fdse
If Frameb.Visible Then
Frame5.Top = 5040
End If
End Sub

Private Sub Command6_Click()
Frame7.Visble = Fase
If Frameb.Visble Then
Frame5.Top = 5040
End If
End Sub

Private Sub List1 DblClick()

Dim MyAppID

Dim path

path =
"https./mww.epo.com/epoCommon/Manager/investor/man_inv_edit_account.agp?co
untry=SE&id=" & Ligt1.Text

MyApplD = Shell("CA\Program Files\Plus\Microsoft Internet\iexploreexe” &
path, 1) ' Run Explorer.

AppActivate MyApplD

End Sub
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Private Sub menul_Click()
Frames.Visble = Fase
Frame7.Visble = Fase
If Frame4.Visble And Frame3.Vishble Then
Else
If Framed.Vigble Then
Frame3.Top = Framed.Top + Framed.Height + 250
Else
Frame3.Top = 5040
End If
Frame3.Vigble = True
End If
End Sub

Private Sub menu2_Click()
Frameb.Visble = Fase
Frame/.Visble= Fase
If Framed.Visble And Frame3.Vishle Then
Else
If Frame3.Visible Then
Framed.Top = Frame3.Top + Frame3.Height + 250
Else
Framed.Top = 5040
End If
Framed.Visble = True
End If
End Sub

Private Sub menu3_Click()
If Frameb.Visble And Frame7.Vishle Then
Else
Frameb.Visble = Fase
Frame3.Visble = Fase
Frame4.Visble= Fase
If Frame7.Vigble Then
Frameb.Top = Frame7.Top + Frame7.Height + 250
Elsalf Frameb.Vigble Then
Frame7.Top = Frameb.Top + Frame5.Height + 250
Else
Frame5.Top = 5040
Frame?7.Top = 9000
End If
Frame7.Visble = True
Frameb.Vigble = True
End If
End Sub

Private Sub menud_Click()
Frameb.Visble= Fase
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Frame6.Visble= True
End Sub

Private Sub Optionl Click()
Option2 = Fase
Labd17.Enabled = True
Label19.Enabled = False
Label3.Enabled = False
Label4.Enabled = Fase
Labd6.Enabled = False
Text6.Visble= Fdse
Text7.Visble=Fase
Textl5.Visble= Fase
Text8.Visble= Fdse

End Sub

Private Sub Option2_Click()
Optionl = Fase
Label17.Enabled = False
Labd 19.Enabled = True
Labd3.Enabled = True
Labd4.Enabled = True
Labd6.Enabled = True
Text6.Visble= True
Text7.Vidgble= True
Text15.Visble = True
Text8.Vighle= True
End Sub
*kk**% End Form*****
**xxxk Start NewTrace Form* ****
Private Sub Check1 Click()
If Checkl Then
Check2 = Fdse
NewTrace.Check3 = False
NewTrace.Check4 = False
NewTrace.Check5 = False
NewTrace.Text11.Enabled = False
NewTrace.Text12.Enabled = Fase
NewTrace.Text13.Enabled = False
End If
End Sub

Private Sub Check2 Click()

If Check2 Then
NewTrace.Check3.Enabled = True
NewTrace.Check4.Enabled = True
NewTrace.Check5.Enabled = True
Checkl = Fdse

Else
NewTrace.Check3.Enabled = False
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NewTrace.Check4.Enabled = False
NewTrace.Check5.Enabled = False
End If
End Sub

Private Sub Check3_Click()

If Check3 Then
NewTrace.Label3.Enabled = True
NewTrace. Text11.Enabled = True

Else
NewTrace.Label3.Enabled = False
NewTrace.Text11.Enabled = Fase

End If

End Sub

Private Sub Check4 Click()

If Check4 Then
NewTrace.Labe4.Enabled = True
NewTrace. Text12.Enabled = True

Else
NewTrace.Label4.Enabled = False
NewTrace.Text12.Enabled = Fase

End If

End Sub

Private Sub Check5 Click()

If Check5 Then
NewTrace.Label5.Enabled = True
NewTrace. Text13.Enabled = True

Else
NewTrace.Label5.Enabled = False
NewTrace.Text13.Enabled = False

End If

End Sub

Private Sub Commandl_Click()
Cadendarl.Vighle= True
End Sub

Private Sub Command2_Click()
Cdendar2.Vishle=True
End Sub

Function setStartDate(sdate As Date)
NewTrace. Textl.Text = Y ear(sdate)
NewTrace. Text2. Text = Month(sdate)
NewTrace.Text3. Text = Day(sdate)
NewTrace.Refresh

End Function
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Function setEndDate(edate As Date)
NewTrace. Text4. Text = Y ear(edate)
NewTrace. Text5.Text = Month(edate)
NewTrace.Text6.Text = Day(edate)
NewTrace.Refresh

End Function

Private Sub Command3_Click()
SaveVidble=True
End Sub

Private Sub Command4_Click()
NewTraceVishle= Fdse

End Sub

*kk*%*% End Form*****

*xkxk Start OpenFile Form*****
Private Sub Commandl1_Click()

OpenFileVishle=Fdse

Anayzer.loadFile OpenFile.Dirl.path & OpenFileFilel.FileName
End Sub

Private Sub Command2_Click()
OpenFileVisble= Fdse
End Sub

Private Sub Dirl Change()
OpenFile.Filel.path = OpenFile.Dirl.path
End Sub

Private Sub Drivel Change()
OpenFileDirl.path = OpenFile Drivel.Drive
OpenFileFilel.path = OpenFile.Drivel.Drive

End Sub

Private Sub Filel_DbIClick()

OpenFileVisble= Fdse

Andyzer.loadFile OpenFile.Dirl.path & OpenFileFilel.FileName
End Sub
*kkk*k End Form*****

*xx%kx Start Referrer Form* ****

Private Sub Commandl_Click()

Dim oFileSysObj As New FileSystemObject
Dim oOutTextStream As TextStream

Dim Index As Vaiant

Dim Line As String

'Save on file
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Set oOutTextStream = oFileSysObj.CreateTextFile("d:/referer.txt™)
oOutTextStream.WriteLine (Text1.Text)
00utTextStream.Close
Referer.Refresh
End Sub

Private Sub Command2_Click()
Referer.Visble=Fdse
End Sub

Private Sub Form_Load()

Dim oFileSysObj As New FileSystemObject
Dim olnTextStream As TextStream

Dim filePeth As String

Dim Index As Vaiant

Dim Line As String

Set olnTextStream = oFileSysObj.OpenTextFile("d:/referer.txt")
While Not olnTextStream.AtEndOf Stream
Textl.Text = Textl.Text & olnTextStream.ReadLine & vbNewLine
Wend
olnTextStream.Close
Referer.Refresh
End Sub
*****End Form*****

**%%% Start Save Form* ****

Private Sub Commandl1_Click()

Dim oFileSysObj As New FileSystemObject
Dim oOutTextStream As TextStream

Dim filePath As String

filePath = Save.Dirl.path & Save.Textl.Text
Set o0utTextStream = oFileSysObj.CreateTextFile(filePath, True)

oOutTextStream.WriteLine "StartDater” & NewTraceTextl & ™" &
NewTraceText2 & "-" & NewTraceText3& " " & NewTraceText7 & " &
NewTrace. Text8

oOutTextStream.WriteLine "EndDate” & NewTrace.Text4 & ™" &
NewTraceTexts & "-" & NewTraceText6 & " " & NewTraceText9 & ":" &
NewTrace.Text10

If NewTrace.Checkl Then
'If dl files are choosen
oOutTextStream.WriteLine "TypeAll"
Else
oOutTextStream.Writeline "Type Specified”
End If

Jens Jonsson
Karl Rylander Page 118 10/09/01



'If Specified type is choosen
If NewTrace.Check3 Then

oOutTextStream. WriteLine "referer:” & NewTrace Text11.Text

End If
If NewTrace.Check4 Then

oOutTextStream.WriteLine "Cookie Id:" & NewTrace Text12. Text

End If
If NewTrace.Check5 Then

oOutTextStream.WriteLine "Investor 1d:" & NewTrace Text13. Text

End If
oOutTextStream.Close

SaveVisble= Fase
NewTraceVisble=Fdse

End Sub

Private Sub Command2_Click()
SaveVisble= Fdse
End Sub

Private Sub Dirl Change()
Save Filel.path = Save.Dirl.path
End Sub

Private Sub Drivel Change()
Save.Dirl.path = Save.Drivel.Drive
SaveFilel.path = Save.Drivel.Drive

End Sub

Private Sub Filel DbIClick()
SaveTextl.Text = Save.Flel.FileName
End Sub

Private Sub Filel GotFocus()
NewTrace.Commandl.Enabled = True
End Sub

Private Sub Filel LostFocus()
'NewTrace.Commandl.Enabled = False

End Sub

*k%k%*% End Form*****

**xx* Start SearchEngine Form*****
Private Sub Commandl_Click()

Dim oFileSysObj As New FileSystemObject
Dim oOutTextStream As TextStream

Dim Index As Variant
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Dim Line As String

'Save on file

Set 00utTextStream = oFileSysObyj.CreateTextFile("d:/enginesitxt™)

oOutTextStream.WriteLine (Text1.Text)
oOutTextStream.Close
SearchEngines.Refresh

End Sub

Private Sub Command2_Click()
SearchEnginesVishle = Fase
End Sub

Private Sub Form_Load()

Dim oFileSysObj As New FileSystemObyject
Dim olnTextStream As TextStream

Dim filePeth As String

Dim Index As Vaiant

Dim Line As String

Set olnTextStream = oFileSysObj.OpenTextFile("d:/engines.txt™)
While Not olnTextStream.AtEndOf Stream

Textl.Text = Textl.Text & olnTextStream.ReadLine & vbNewLine

Wend
olnTextStream.Close
SearchEngines.Refresh
End Sub
*kkk* End Form*****

**x%x Start Calendarl Form* ****

Private Sub MonthViewl DateClick(ByVa DateClicked As Date)
NewTrace.setStartDate DateClicked
Cdendarl.Visble= Fdse

End Sub

*kk*k* End Form*****

**xx% Start Calendar 2 Form*****

Private Sub MonthView2 DateClick(ByVa DateClicked As Date)
NewTrace.setEndDate DateClicked
Cdendar2.Vishle= Fdse

End Sub

*kk*k* End Form*****

*xx%x Start Calendar 3 Form* ****

Private Sub MonthViewl DateClick(ByVa DateClicked As Date)
TraceForm.setCompDatel DateClicked
Cdendar3.Vishle= Fase

End Sub

*kkk*k End Form*****
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*xx%x Start Calendar 4 Form*****

Private Sub MonthViewl DateClick(ByVa DateClicked As Date)
TraceForm.setCompDate2 DateClicked
Cdendar4.Visble= Fase

End Sub

*kkk*k End Form*****
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