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Web log analysis is part of the
domain of

* ... Web analytics

. The Web Analytics Association (WAA) defines
Web analytics as the measurement, collection,
analysis, and reporting of Internet data for the
purposes of understanding and optimizing Web
usSage (http:/www.webanalyticsassociation.org/) [,V 4

}: WEB ANALYTICS
* SS50CIATION

» Shares common theoretical and
methodology characteristics with all forms of
log analysis (e.g., Intranet logs, systems logs,
OPAC logs, search logs, etc.)

I W3C Extended Log Format

File Edit Format Wew Help

#5o0ftware: Microsoft Internet Information Services 5.1
#version: 1.0 W3C Extended Log Format -
#Date: 2002-08-12 00:23:05

#F1(e'|ds twme)c ip cs-username s-ip s-port cs-method cs-ur Varlety of fields for examlnlng
cs(User-Agent

00:23:05 137.0.0.1 - 127.0.0.1 80 GET /iisstart. asp 302 o Visitors to Web sites.
(compat'lb'le +MSIE+6. 0; +Windows+NT+5.1;+. NET+CLR+1.0. 3705)

00:23:05 127.0.0.1 - 127.0.0.1 80 GET /localstart.asp 401

(compatible; +MSIE+6. 0;+windows+NT+5.1;+. NET+CLR+1. 0. 3705)  Other common format is
00:23:05 127.0.0.1 BL-UITS- OSIRIS\]causey 127.0.0.1 80 GET

(compatible; +MSIE+6.0; +w1ndows+NT+\-5 1;+.MeT+CLR+1.0.3705) NCSA Separate Log that is
00:23:06 127.0.0.1 BL-UIT5-05IRIS\jcausey 127.0.0.1 80 GET

Mozilla/4. 0+ (compatible; +MSIE+6. 0; iwquoxswﬂsfl +.NET+CL Composed of three lOQS(
00:23:06 127.0.0.1 - 127.0.0.1 80 GET /winxp.gif 200 0 Moz _ i

(compatible; +MSIE+6. 0; +Windows+NT+5.1;+. NET+CLR+1. 0. 3705) Common IOg actions on the
00:23:06 127.0.0.1 BL-UITS- OSIRIS\]causey 127.0.0.1 80 GET server,

(cumpamb'le +MSIE+G. 0; +Windows+NT+5.1;+. NET+CLR+1. 0. 3705

00:23:06 127.0.0.1 BL-UITS-0SIRIS\jcausey 127.0.0.1 80 e1 Referral log — where they came
(compatible; HMSIE+6. 0; +Windows+NT+5.1;+. NET+CLR+1. 0. 3705)

tgo 23: osb%z* 0.0.1 - 127. odo 1 80 GET /mmc.gif 200 0 Moz;'l from, and

compatible; +MSIE+6. 0; +Windows+NT+5.1;+. NETFCLR+1. 0. 3705 i
0023505 137.0.0.1 - 127.0.0.1 80 GET shelp. git 200 0 mezi AJENt log — stuff about the client
(compatible; +MSIE+6. 0;+wWindows+NT+5.1;+. NET+CLR+1. 0. 3705) Computer)

00:23:07 127.0.0.1 - ].2" 0.0.1 80 GET /print.gif 200 0 Moz e

(compat'lb'le +MSIE+6. 0 +Windows+NT+5.1;+. NET+CLR+1.0. 2705)

00:23:07 127.0.0.1 BL-UITS- OSIRIS\]causey 127.0.0.1 80 GET /iishelp/iis/misc/default.asp 200 0
frmozilla/4.0+(compatible; +MSIE+6. O; +windows+NT+5.1; +. NET+CLR+1. 0. 3705

00:23:07 127.0.0.1 - 127.0.0.1 80 GET ,f"l1she'lp;'ﬂsfm1scfnavbar.asp 200 0 mMozilla/4.0+
(compat'lb'le +MSIE+6. 0; +Windows+NT+5.1;+. NET+CLR+1.0. 2705)

00:23:07 127.0.0.1 BL-UITS- OSIRIS\]causey 127.0.0.1 80 GET ,/11she'\p,fﬂsfm1scfc0ntents asp 200 0
IrMozilla/4. 0+ (compatible; +MSIE+6. O; +wWindows+NT+5.1; +. NET+CLR+1. 0. 370

00:23:07 127.0.0.1 - 127.0.0.1 80 GET ,’11she'|p/’ﬂs,fhtm;’coreh'lw'ltop htm 200 0 Mozilla/4.0+
(compat'lb'le +MSIE+6. 0; +Windows+NT+5.1;+. NET+CLR+1.0. 3705)

00:23:07 127.0.0.1 BL-UITS- OSIRIS\]causey 127.0.0.1 80 GET /iishelp/iis/misc/ismhd.gif 200 0
IMozil1a/4. 0+ (compatible; +MSIE+6. O; +Windows+NT+5.1; +. NET+CLR+1. 0. 3705)

00:23:07 127.0.0.1 - 127.0.0.1 80 GET /11she'lp/ﬂs,fm1scfnavpad gif 200 0 mMozilla/4.0+
(compatible; +M5IE+6. 0;+Windows+NT+5.1;+. NET+CLR+1. 0. 3705)

00:23:07 127.0.0.1 - 127.0.0.1 80 GeT /iishelp/iis/misc/Ms_logo.gif 200 O Mozilla/4.0+

< |

| €

| %




File Wiew Configure Help
| —— . oum | gangh | el sna |
L3 00518105535 BaS130TI0ERA00  courdy widh hame loans 18 I new
| 2 000001 7350ee4000 20060500 123110 3a30d44d6e514400 Millard Cramp 3 2 new
Profiles Report | u S MCOheacacSs | FUEDSOH0T 178 LENATONSdcABN)  mbna com W1 meagatanm new
= | = H| 4 DOOCGAR 56t A0E | XHG-E-08 31 0654 Ddciadabelt?el our ganden gang 1 3 new
o dp Generd L &l H| 5 D000GeITaledatl | JUE0G.068 06,3004 7395al5d8e0cdM] sl fouis today 17 3 new
= Qa Time Period Daily Access [ 600000424/ cd9 20050500 1045:47 EffedbcbDdadenl  Lawis Upshur 4 2 new
1 Monthly Access v =l T DO RIcAach  HOGLE12 140950 GadbaBlafact T2y  Amarican Residestal Resty 15 f) new
This report shaws the activity for each day of the requested report period =] B OO0 A adednch  XOEE12 141014 edc)delieastann Amancan Residestal Reaty Assorsatas [ 5 EpaeiBITIiEn
EEB ] 5 0000 Mdsfndchacs JOG0512 14:10 25 T0bbOcDASCSE  Amarican Resideetal Rubly Adsoe 0§ rreistion
Hour of Day N
= Dapofwissk o Search Logs have some common fields, such as  We can enrich the log
Day of Marth ) . A
& Vistor Informaton | time, queries, results, etc. with addltlonal fields.
ﬁ Most Recent = 15 QODOES0AGTASH | 20060506 21:33:39  B5016751805081  side 1abig round unknishad L) speeisization
| 16 DONO0Ga0451c4dd 20050506 21 1145 735c1MIRA4I7S  side table round urdnished 15 a duglicate
3 Hosts = = 17 DOOOCEASTA0! | JO0B-CE-OF J10 362 ATOATAEI01AdEh  tahin mund unlirished 15 3 gesarslizstion
2 Domains =] 16 DOCKCS s0451cAdD] | 0060506 21 5622 #1bbd 071 actdSe Trading Swaces 13 2 new
- @ TopLevel Damains H 19 DODNE0451c4d0f 2000506 21 4180 #5537 warlMi  table wood roend choap 16 n new
B 20 00005045400 2060606 21 4242 1adlaiTTa1740d) Ballwood 13 1 new
@ Countries = 21 DECSA0E5TCAdH  ZNECE-06 71 4l 10 67 LT EBAN:  Ballawnad 13 1 duphicate
& Regions | | T2 DSOS A XOECE 0B 214816 a5 bEEachDAI0E  Waad Inmnats fsar 7 El new
= u 23 D00EA0LS1cdd0f  J0G05-06 21 5125 Dub 14000 edadlZ3  linsleum tik foor 44 3 refarrdation
y | 24 DOOUESQLS 00 2060606 71 61.41 GudubsTadedtadt  linsleum tik floor 15, 3 duglicate
#] Canada Provinces - 25 D00Sa085 140! WANT435aT24980  Babcock dasigns 15 2 new
Bl Chins Provinces o 26 X085 cAdH BIBSEIECEMALH  lincloum 1 foor ® 3 now
] 27 DO A0 SaFuttackldle  hmar 1 1 new
L | 8 D00 a0eS 0l AR5 dmeacdibd 30 fumitwe urhirished table 16 3 new
o 29 DDOOSa045 124401 EalSHISETA1L  sears 1" 1 new
=3 Operating Systems - 30 DOOCEA0EE A0 41 IBAICAR  tsble wood ¥ Basn urdnished 15 ) new
m isiting 5 piders - A1 DOOOCE 0851 240 1T B30Ty table necsgionsl ¥ haes unfirighed 16 4 refereradation
& Number of Visks o 32 DB A0 5 JeXGAEEIbERIT13 Lable occanional & base easy 1o sssembly 1 [ speciahzatien with refoemutshon
. . y 33 0000050451407 @wa5A17 51684857 Trading Spaces 13 2 new
126212000 12192000 1211672000 12232000 —
L Length of Visits o 34 DOD00G$451¢4401 A7hITI5hdEa e Trading Spaces 13 2 duglicate
% Authenticated Users Date - 5 DOOOCE085 T cadt AN cad | Doug Wikkon 1% ) nEw
) N 36 DOOCCES0ES T e a0 TRE3AINae3Aac)  table pasy agsembia wood " 4 nEw
= [ Fila/Pags Activiy | 37 DODMEicIcbaTd) 20060517 17.29.48 G053M34556b4a72  hersheys com 13 1 revigational | new
| URLs Daily Access ] 34 DODO0EIc1dbaTd) 20060517 174212 BELST7Ich3sdled thepulseline com & 1 avigational | nefermdation
Y o 79 DO0O0SATC 14T o) 2060517 17,4400 BEGacdEbOoGdaT  early signs of pregnancy 14 4 new
1) Donnioaded Fi Date Hts | ists Bandwidth Pages Errars Average Visit Length - 40 OB BT J005-05-11 054907 Baamecs2sasar  anne Frank 1ast i1 3 new
ownlnaded Fllgs - 41 OO TRAe  2060E-11 (6.0 AbbeSEN 1 HbbAlbe  anne bl lasl 10 El radsreredation
o) Images 120112000 79 47 844 MB = ! 749 | 42 DOONCEA G500 a0 20060511 06.06.85 795t Palbdd1ad  anne fack test 12 3 refarrndation
4] o Files 1222000 258 16 9.53MB 17 0 7:32 | £ DOOEANTEA0e J0G0511 061126 olddadectadd sl goaghe 9 1 new
] Video Files 1252000 255 153 174 W8 PP} o N - 44 DIOO0BABaT34dh 20060507 021223 E316ad2(ad3a0nd  corhcrom pussy witow e L & wansactions new
= - 45 OOOOFDfdetBATET  X0ECE-1E 14 M IONEaInSeAET  Whal sre the symploma of mumps 1 L] new
7 Directories 12/4/2000 743 233 5077 WB &3 1 6:58 | 405 000007 1a2c0etade 20060511 13330 ba3sSbdiSa7a0  ask com 13 |nmg.uunm new
L& File Types > 126572000 546 195 3725 W8 54 1 627 ~ o ATIOMIT7 s tach [AFEES 1R: 1 [BNeEDSATcudiin LAMIMAS CREOI LNOH 15 3 nw v
— Rscord: O O L e
A Gatashent ers
W& @ ook adwects adevs.. % | T
s 5 --"'-"""'“"Twnterlog otmeniei RSP
et | L AT pnaaull
+ Add keywards: Ciach add | Keyveord tool sl Eevords | Dagnose heywords " | Seachthio ksl Sustornize colunn wen T wengh | ceoph | w
1200l W ket s ER—
3 || 5o A et 01 e 9 1 st A Lt 04 oy g el sdefas o oy oot n »
[0 Kanmond Stalus Current B Huds Seltgs Cohiv ke CIR AgCPC  Codl Am Pos 1 s LA i ,,,q,,’.,w,‘,,,m conital W »
Vs 6P Sort by. Bl | URL (L] pot om Acdetan Achtar Tamp juchit fee sty 618 of 10 e i e et o and g i M
¥ Sellings || baggng shont Candics Pakar & 8 Myt coomimah [} 5
O seach solware B Acte §2.00 Detaull Max CPC P 13 o Qpiaray, | st daime ABds Sujaivi s bl L
(Edt] KeyWOrd advert|3|ng | w8 warmep 1as, w1 e B 1t massngh 2 me € b b Ak, , bl Al Ciny [Log) TOPR "
Hatirade, didsa - Sun cabom Checago  hitp imyud o ot
v Sy | id A wam;rcmu i ;;
3 i 3 At ot i1 iwgh for thav HOn. Thanks Ghiothapear.
[ acadumic research Ay Actve 5200 fg’;;"}“‘“’p“ 0gs provides % AB it APt 4 e Mt g 0o n
5 e vy i UhoBY Mgyt com Bl ]
e calculated metrics ol oyt 205 iy et g :
[ snach engine marketing (& Actne 5200 Detauli Max CPE TOLIT 05% 5137 S84 a7 1p:twere. uidin. comfideuridSHinde L mp P7ITRITTITIE i i) ®
[Edt] s Wl Taam Boaces Ehae 2990 du-mm Nlpmm,uﬂ comsid a
- T PROJECT b AhecAylows jau comimawnTpecil bzl
= Sstinga [lcn Asdun “goan g s i Mot contiy i
[ anling aserising BE Actve s200 Dol Max CPC 6 1635 03% 159 0 (-1 W A T e m 2 [h
1= | g e foniad st o oo T t th th XM L 1] ia
+ Setlings | {bran rew st spersars sty T\ Wi r |n [} [}
[] Web searching @ Actve 200 Definih Max CPC 5 1B 1Es% S066 535 28 [ e ke s i A e eets autho L] i
[Edt] (L[ Focttal stars trvwe 15 s e s Ao el 1 vyt ey 1 *®
|| At o148 vt Mtbalfs i W 89 £V MIR Y £ L] n
 Saltingg (| 1 Tho Hestory of Adifas and Fma - whew 10 typepad comibiog/ [l 1]
[[] spenserud search Qs Actve 5200 :JE’;':'; Mas CPG 4 M0 286% 2 s £ (| g anceiar pas of gantaen I s et S1aph makeng hem § ik 14 4 8 M o0 ha it xn L]
(] 1 makion | o g o detwemt pay of Addng ama? 1 eck i iy comianty [T} #
- Gettings [ Jonme 2 [
[] sponsored links QY Acthe 5200 Default Max CPC ¥ 49 070% 5162 486 13 | \A-m—m-w; Aden fop-Bop in emy witew b Why eves contise buyng sametieng that sl even camily? | peot dost et IT kii
it
| Eat] | wmisbch Mahe, Mice utof watser . Wish | il moew e amin 1o wear g Pums jacket. Adelay Vi Puma Slory g hitp Mkt comy, n (H]]
- Selngs (| Chtting mady b0 run the Ak Ruun o the Pk Pitk "
[ poid search By Act 52.00 Oisfaalt Masx CPC 16 0E1% 08 5183 49 [ restiog itk 0 Adelas ded Purst etery g il eomBrundt a n
[ Edit] [ | i s o e o w Thiskin b ol a ]
I i A T of Term Snaskar: The Pistery of Adiasa & Puma by Mg £amidbamiin [F] M
0 fim Jsesen &R Artve . TREN e R e . [ T o Tem Snmitr. T Pty o st & Prma g g cmsamein i "
(] [} Tadi o T S Th History of A & Pormd. Al & Purie sy bt e tha sl i bt il Ml €6 o 1%
|| 101 gt o Al sneab ey and T ping H " %
- Gattings [l @jemckim thng? no, s sty L e acufas jacasi because i's 5 snuggly and € iooks COCK) hana " [
[] search engin listing By Acive 5200 Dfauli Max CPE 1 355 020% soE som 43 [_ta buy o not 1o begg? damn yew acelan for making such nice e eyl kor bieng @ ckal-halc. seems Bke 1y goadbye $140 & 1
| Edit ] [ Winting b an st @ iidii... TFC I aliivion, skoiid be & good gai 14 ]
- Settings o 11 0 T S Ryt il ki 9000 e Dt OF s majisa’s il L )
. - [0 FUMA NS ALIAS ASIC ONTELS A TIGIR MZUNG Which ranneg thoes 777Haw sbaui AVIATY u ]
00 sponsarsd ek BY Acm i :):;‘;"; e L 1 4 Dans 05 05 62 || Hesetng ot tu chack out the new re  Rappngi MBS, Qrabbing nome grub, wed hespasg my parspsiie " "
[ @vbropyest whetn asdes P 4 X
= Sellngy || chichid i thi Spants & Farass Edpio ruce biothi it Addis i Niks [¥] n
[ #earch angina tachmalagy B Actve s200 Dtarull Max CPC 1 B 116% S0E0 &0 L) (o thene AWy Shinmy Jyany, Vinge T, ADIDAK Froressr, Whap Fited gt n m
[ Edit] [ [{@thepsstrmisng Finge T, Slus jeans, ackle sacks, ol [F] 2
- Satl (| et 1k e o poncoen com in Pt L] #
o (| aghousten hesen 0 he Maict now Adin s Hned cuen 1} &
[] sponscred resuits ) Deéfaull Max CPC 1 S 17 100 100 39 - 2 [ Bk unt.Joas Macteha coach ocal s in Adss” Do 2000 camiuige LOWDON - At 1. D Mot comitZinty 1 W
_ L ) T [EIFIJEs] o mrmy
& iemnet R0 - Datest Ve




Theoretical Foundations

» Part of the behaviorism paradigm

* Behaviorism — an approach focused on
the outward behavioral aspects of thought
and emphases the observed behaviors

* Behaviorism — Pavlov, Watson, & Skinner
R —

Ivan Petrovich Pavlov John B. Watson Burrhus Frederic Skinner

Behaviorism Characteristics

* Inductive, data-driven and characterized
by empirical observation of measurable
behavior

» Grounded on somebody doing something
in a situation (all the environmental and
situational features are embedded
behaviors)

 Critics of behaviorism as a psychological
theory have issues with rejection of mental
processes. | agree - people are more than
“mediators between behavior and the
environment” (Skinner, 1993, p 428)

What is a Behavior?

... an observable activity of a person, animal, team,
organization, or system.

One can classify behaviors into three general
categories. Behaviors are

» something that one can detect and record

* actions or specific goal-driven events with some
purpose other than the specific action that is
observable

* reactive responses to environmental stimuli

What is a Behavior?

» Behavior is the essential construct of the
behaviorism and of log research

» Logs record behaviors of users and
systems (records behavior but can't tell
affective, cognitive, or situational aspects)

» A behavior is the key variable .
(i.e., an entity representing @
a set of events where each o
event may have a different _—
value) X

{




Ethograms

» ataxonomy or index of behavioral patterns

e details the different forms of behavior that
an user exhibits

 categories of behavior are objective,
discrete, not overlapping. This makes the
definitions of each behavior (and category
of behaviors) clear, detailed and
distinguishable from each other

Example of an Ethogram

Behavior Description
View results Interaction in which the user viewed or scrolled one or more pages from the
results listing. If a results page was present and the user did not scroll,
we counted this as a View Results Page.
With Scrolling User scrolled the results page.

Without Scrolling User did not scroll the results page.

but No Results in Window User was looking for results, but there were no results in the listing.

Selection Interaction in which the user makes a selection in the results listing.

Click URL (in results listing) Interaction in which the user clicked on a URL of one of the results in the

results page.

Next in Set of Results List User moved to the Next results page.

Previous in Set of Results List User moved to the Previous results page.

GoTo in Set of Results List User selected a specific results page.

View document Interaction in which the user viewed or scrolled a particular document in

the results listings.

With Scrolling User scrolled the document.

Without Scrolling User did not scroll the document.

Behavior Description of the behavior

What about the data collection method?

Data Collection: Trace Data

a collected in log files as trace

Computer storage media

7 Trace Data

* In the past, trace data was often time consuming
to gather and process, making such data costly.

* logging software makes collecting trace data
easy and cheap

 Log data is controlled accretion data, where the
researcher or some other entity alters the
environment in order to create the accretion data

« With the user of client apps (such as desktop
search bars), the collection of data is nearly
unlimited from a technology perspective

..
.- al

What is cool about trace data for researchers?

B4

‘s *a




Data Collection

Log data has significant advantages as a data
collection approach for the study and
investigation of behaviors, including:

¢ Scale: not a limiting factor as in lab user studies

« Power: large sample size for inference testing; in
fact, so large must account for the size effect

 Scope: naturalistic; researchers can investigate
range of interactions in a multi-variable context

» Location: can collectin distributed environments

« Duration: collect log data over an extended
period

Use of logs to collect trace

Methodological Foundations

data is an unobtrusive
methods (a.k.a., non-
reactive or low-constraint).
Unobtrusive methods ... Customer Behavior (video)

allows data collection
without directly interfering
into the context and

does not require a direct
response from participants Chemisty (surface marking)

Methodological Foundations

Three justifications for unobtrusive methods:

« Example: ethnography studies (where the
researcher “bird doas” a studv participant

* Example: no one searches for porn in a lab
study of Web searching

« Example: is why medical trials are double blind
rather than single blind

Trace data helps in overcoming the Uncertainty
principle, Observer effect, and Observer bias in
the data collection. Note for data collection but
not data analysis

Methodological Foundations

Inherent characteristics in the method of log data

collection; Web analytics has issues to address as
a result:

Abstraction — how does one relate low-level data
to higher-level concepts?

Selection — how does one separate the necessary
from unnecessary data?

Reduction — how does one reduce the complexity
and size of the data set?

Context — how does one interpret the significance
of events?

Evolution — how can one collect data without
impacting application deployment or use?




Recap of Web Analvtics

Type of Data Trace = aa®

Research

* Book: Jansen, B. J., Spink, A., and Taksa, I. (2009)
Handbook of Research on Web Log Analysis,
Hershey, PA: Idea Group Publishing
— First chapter on theory of log analysis is free!

» Lecture: Jansen, B. J. (Forthcoming) Understanding
User — Web Interactions via Web Analytics.
Morgan-Claypool Lecture Series. Gary. Marchionini
(Ed). Morgan-Claypool: San Rafael, CA.

— manuscript about Web Analytics, soup to nuts

Thank you!
(open for questions and further discussion)

Jim Jansen

College of Information Sciences and Technology
The Pennsylvania State University

jjansen@acm.orq




