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1 Menu:

e Project goals and motivation.

e Scientific roots and theories combined.

e Statistical models.

e Other applications (prototypes).

e System architecture and scalability.

e Service integration into web OPACS of scientific libraries.

e Development of a service concept and a service organization.

e Development of a global service infrastructure for (scientific) libraries.

(Context: Recommender services.)
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2 Motivation.

e Scientists and students are more and more incapable of efficiently finding
relevant literature in conventional database oriented catalog systems.

— Problems: Supply complexity, evaluation of the quality, information over-
load

— Typical literature research path: Asking peers

— More sophisticated access paths to prevent information overload are
needed.

e Many universities are teaching a growing number of students with a more
or less fixed staff size.

— Students, university teachers and researchers could free some of their
valuable time that is needed now to recommend each other e. g. standard
literature of their fields which could be done easily by behavior-based ex-
pert advice services.
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3 Project goals.

e Recommender systems aggregate knowledge from many peer groups to
the level of expert advice services.

e Recommender systems bear the potential to significantly reduce transac-
tion costs for literature searches by means of their aggregation capabili-
ties.

Goal: To convert library OPACs into customer oriented service portals
supporting the interaction of the customers
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Example: Detailed View of Documents (UBKA)

3.1 Example: Detailed View of Documents (UBKA)

@ - Suchergebnis - Mozilla {Build ID: 2002060511}

[BIEIE

=

Back Foreard Reload  Stop

i - ’*@w a §§, |J; hitp:/fwusw.ubka.uni- karlsruhe - | @ Search =

Frint

| Universitatsbibliothek Karlsruhe
Suchergebnis

Katalog: UB Earlsruhe
Suchanfrage: find nd=10205141

I:__Neu-& Sucnej I: Trefferliste j [M.ﬁ.ﬂ Furmalj (Eutz.mg En:jej

e

Lazinger, Susan 5.

Digital preservation and metadata . history, theory, practice / Susan S.
Lazinger. With an annotated list of electronic social science data archives
and cultural heritage digitization projects and centers by Helen R, Tibbo. —
i| | Englewwood, Colo.: Libraries Unlimnited, 2001, — 211, 352 §,; {engl.)

|| ISBN 1-583-08777 -4

Includes bibliographical references and index

UB Earlsrihe:
Signatur: 2002 A 183
Notaton: buch 4.2

+ Band bestellen

+ Varwandte Literator
< 1. Antor
< Motation

o Empfehlungen Hew
(Others also use...)

+ Mohr zn diesem Titel

SET TR L R S Y| Document: Done (1.02 secs)
|
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3.1.1 Example:List of Recommendations (UBKA)

[ ="'UB Karlsruhe - Empf_ehlungen - Mozitlg{ﬁﬁﬂnﬁﬁﬁﬁﬁif

‘i - é@w « \3 §§ i\&; hitp:/fubrec em.uni- karsmihe.dedcgi- hinfget_recam _vi_@._:_‘slearch: = . .

Back Forward Reload  Stop Print

-

'@ Universitiatsbibliothek Karlsruhe

Empfehlungen fiir

Digital preservation and metadata / Lazinger, Susan 5. (2001)

Dokument: nd=10205141 (link)
Katalog: UB Earlsruhe

Dieser Service zeigt eine Liste von Dokumenten, die andere Benutzer zusarmmen mit dern obigen Dokument benutzt haben. Die
gezeigten Dokumente kinnen also zur Benutzung gemeinsam mit dem gesvahlten empfohlen werden (" Others also use.."), Die Liste
ist nach der Giite der Empiehlungen sortiert {( Anzahl der gemeinsamen Benutzungen in Klammern).

finde den Empfehlungsdienst

[ Neue SLiChE_) {E‘auchergebnisa;igemem

Gsuper Wgur benutzbar Bverbesserungsbedirftic § sinnios

4§ 1 Proceedings/ Schmidr, Ralph (2002} (18}
2. Bibliotheks - Management / Paul, Gerd (2000} {16)

3. Encyclopedia of library and information science, 72 (12)

4, Der Birsenversin des Deutschen Buchhandels 1825 — 2000/ Flissel, Stephan 2000 (12)
5. Encyclopedia of library and infortnation science, 71 (12

49
49
49
9
ﬁ ’ 6. Zeitschrift fir Bibliothekswesen und Bibliographie / Sonderhefte / hrsg, von JUrgen Hering / Troger, Beate (2000) {12}
49
49
49
49
49

7. Polifik flir Bibliotheken / Ruppelt, Georg (2000) (11)
8. Bibliothek in der Wissensgesellschaft / Blum, Askan (2001 {11}
9, World guide to libraries (&)

10, Biblietheken filhren und entwickeln / Blrger, Thormas (2002} (6)
11, World guide to libraries (6)

develaped by
o Schroff-Stiftungslehrstuhl fiir Geférdert von der DF G

Informationsdienste und elektronische Markte For
dige sl 4 E&] | Document Done (0,776 secs)

-
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3.1.2 Example:List of Recommendations (UBKA)

3 http:/ /recommender.ubka.uni-karlsruhe.de reckvk /recommendations /observeAndRecommend.php?searchsystem=UBKAL = O~ applescript

o Universitat Karlsruhe (TH) | Universitétsbibliothek

Forschungsuniversitat - gegrindet 1825

Home | Mein Konto | Kataloge | Digitale Bibliothek | Lieferdienste | Fachgebiete | Informationen

Dokument: nd=256011834
Katalog: UB Karlsruhe

[ Neue Suche ] [Su:hergebnis]

Ilhr Suchergabnis Empfohlene Dokumente zu |hrem Suchergabnis m =
Mac OS X internals / Singh, Der links stehende Titel wurde auch zusammen mit folgenden Titeln aufgerufen: E!EI'!? =‘==
Amit s 2007 (Anzahl der gemeinsamen Benutzungen in Klammern).
Ei " ; : Einschatzung der
1. Einsteigen in Xcode / Anderson, Fritz , 2008, (15) Empfehlungen: Schatzen Sie die
* 2. Apple Mac OS X 10.4 Tiger / Bechtel, Uthelm , 2006, (12) Empfehlungen mittels B und B
Mac 0S X 3. AppleScript / Neuburg, Matt , 2006, (11) ein und helfen Sie uns so, die
Internals il ; ) Empfehlungsgite weiter zu
& Sysiems Appronch 4, Objective-C und Cocea - Programmieren unter Mac OS X / Rodewig, Klaus M. , 2005, (10) B verbessern.
: " &
5. Advanced Mac OS X Programming / Dalrymple, Mark; Hillegass, Aaron , 2005, (9) @ = Infos zum DFG-Projekt:
6. A practical guide to Unix for Mac OS X users / Scbell, Mark G.; Seebach, Peter , 2008, (8) = Zu den Projektseiten ...
7. UNIX flir Mac OS X-Anwender / Surendorf, Kai , 2008, (5) Umfrage: Ich finde den
8. Cocoa programming for Mac OS X / Hillegass, Aaron , 2004, (5) Empfehlungsdienst allgemein:
AMIT SINGH 9. AppleScript / Goldstein, Adam , 2005, (4) & sehr gut
10. Beginning Mac OS X programming / Trent, Michael; McCormack, Drew , 2005, (4) & gut
11. UNIX fA%r Mac OS X-Anwender / Surendorf, Kai , 2007, (4) 2 sriteed
12, Leaming Unix for Mac OS X Tiger / Taylor, Dave , 2005, (3) g ::lf::r:mcm
13. AppleScript / Gumpinger, Marc , 1996, (3)
14. Java fir Mac OS X / Much, Thomas , 2008, (3) E
developed by : ol = S
! Schroff-Stiftungslehrstuhl fiir Gefdrdert von der B Fc :
Informationsdienste und elektronische Markte Deutschen Forschungsgemeinschaft
- Seitenanfang —
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3.2 User Interface: Library OPAC Search (KVK)

@ UB Karlsruhe: KVK Karlsruher ¥irtueller Katalog : Deutsch - Mozilla Firefox

File Edt “iew Go EBookrnarks Tools Help
@ - Eb - @ |t|| @ @- - |'L|‘§ hittpeftemane. ubka. uni-karlsrube. defkwvlk. bl Ll @ Ga I@,
o Universitat Karlsruhe (TH) | Universitatsbibliothek el . i

[

"

Forschungsuniversitat - gegriindst 1825 Karlsruher Virtueller Katalog KVK
ik E L

kv B EH B EE | kvkFemleihe | KVKKataloge | Hilfe | Uberden KVEK

IE\FKDe'utsj:h’ Optioner bei Suche und

Ergebnisanzeige

Freitext I E!nstellungen
NELJ Sichiern I Laden I

yaltitelanzeige

Titel Iphﬁnizier Jabir | ¥ Nees Fenster
Autar I =31 I Timeout
I 120 Sekunden ;l

Karperachaft I 155N I
‘Schlagaort I Werlag I

| Suchen | Laschen | Katelogauswah lschen .
I~ P peutscniand ™ = dsterreich S wettweit I @ Buchhandel

W I tisterr. BV I B sustratische HE I i e

I eve I tisterr. Landeshibl. | Dariische MNB I Amazon.de

I Hez I fisterr. ME 1501 - 1528 I B Fnische e I Bookinoker de

I Hemis I™ Gaterr. ME 1330 - 1931 I™ I Franzssischs NE I ke

I HEBIS-Retro I™ Gsterr. NE 1992 - I I Franzssischer vk I Librie

[ G - ) I~ EB3 eritischer Wk I zvap

: EX schweiz I o :
- GEW I— 5 EES Eritish Library.
lveticat ME B
™ oune - et ™ I talienischer VK
DS BaselB
™ Siaki Beriin i I I italisnischer 254K
I b5 Ziirich Uriversitat M ]
| i rraan - ) Karaca CIST) Kat,
) MEEIS ! ZB Zilrich r :

I ok ) IEH araischer ik =
= I estschweizer By RERD == =
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User Interface: Library OPAC Search (KVK)

3.2.1 User Interface: Hit List (KVK)

@ UB Karlsruhe: Karlsruher Virtueller Katalog KVK : Ergebnisanzeige - Mozilla Firefox <2 o ]
Fil= Edit “iew Go EBookmarks Tools Help
<:3 . '—. - | @ @ x J UB o vk ubka, uni-karlsruhe, dethylib-bindklinph-kvk2, cgimas :J @ o J|E|_w
Universitat Karlsruhe (TH) | Universitatsbibliothek Vo =¥
Forschungsuniversitat « gegrindet 1825 | Karisruher Virtueller KE'I'.EIC'Q KVK
[ : 0
rﬁeue Suche Hilfe |
Verbundkatalog GBY | erbundkatalog GBY |
1. Die Phdnizier : Handelsherren awischen Orient und Qkzident / / Sommer, Michael. - Stuttyar @ Krdner, 2005
2. 5puren der Phénizier in Altamerika ; ein mediterranes Seefabrervalk im Atlantik £/ Pleiffer, Karlheinz, - Wien : IC,
Institutum Canarium, 2004
3. Spuren der Phénizier in Altamerika : ein mediterranes Seefabrervalk im Atlantik // Pfeiffer, karlheinz. - Wien : Institutum -
Canarium, 2004
4. kamen die Phinizier in die Karibik? : neue Perspektiven fiir musikethnologische und -archiologische Forschung 7/
Zoporavskl, Tadeusz. - In: Facta Musicologica (2003), 5.103-128
2. Die Phanizier / & Markoe, Glenn. - Lizensausg. - Darmstadt © Wiss. Buchges., [£2003]
6. Die Phanizier / / Markoe, Glenn. - 1. aufl. - Stuttgart: Theiss, 2003
7. |bizas groRe Geschichte : Phanizier, Karthager, Punier, Rdmer, araber / / Kaufiman, Emily. - 1. ed. - Santa Eulalia, Ibiza :
lhiza-Heute-Ed., 2001
. Die Phdnizier : Tyrus - Karthago - Hannibal - Rom £ ¢ Graefe, Hans-Joachim. - [Heilbronn : Graefe], 1935
3. Die Wiederentdeckuny des archaischen kanthago : ein neues Bild fir eine alte Phénizier-Stadt £/ Niemeyer, Hans Georg.
- Mirnbery, 1397
10. Die Phénizier im Mittelmeerraum : Expansion oder Kolonisation? £ £ Niemeyer, Hans-Geaorg. - [n: Schlaglichter der
Forschung (1534), 5.321-347
Weitere Treffer...
Treffer insgesamt: 117 Eendtigte Zeit: 0.433 Sekunden B
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3.2.2 User Interface: Document Inspection Page (KVK)

@ GBY Search and Order - results/titledata - Mozilla Firefox - 0] =
Fil= Edt ‘iew Go Bookmarks Tools Help
R = [T '
& - Bp - %] (X | @ @ - | || httpiiigso.gbyv.delDE=2 CHARSET=UTF-&/IMPLAND="/LNG :J @ Gao ||C|_,
== Suchen | Sucherdebniz | Erweiterte Suche | Zwischenablage | Benutzer-Infoo | Hilfe @ 1998-2007 OCLC FICA | *
I suchen [und] :' IAIIE Warter [ALL) :l sortiert I"IB.CI"II Erscheinungsjahr :l
GB " suchen
Gesamtkatalog HI wtzergruppe; G164 | 1P - 1291372153
Leitibestellung ’ 1
Kapishestelluing Ihre Aktion suchen [und] |SB 3520454017 e
Cromnlaad
Titel kopieret
Titel: Die Phinizier : Handelsherren zwischen Orient und Oksident ! Michael Soromer
Trefferanalyse Lat 3 - = F
g Verfasser Sommer, kichael *1970-
: Erschienen: Stuttgart | Erdner, 2005
Datenbankmeni Umfang: W1, 277 5. I, Kt.; 18 cm
Schriftenrethe: Kraners Taschenausgabe ;454 -
Lmimerkung: Literaturverz. 5. [249] - 264 |
ISEM: 3-520-45401-7
Schlagwirter *Fhiniker 7 Geschichte
*Phoenicians
Sachgebiete: 15.26 ; Alter Orient, Maordafrika < Alte Geschichte:

Flehr zom Thema: DEE1 Klassifikation der Library of Congress
Flekivon, Reterenz: hitpfdeposit ddb dedegi-hinddoksers *id=2633441 &prov=MEdok wvar=1 &dok ext=htm

1 von 1 zugehorige Publikationen KVK Empfehlungen gehe zu I 1 von i
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3.2.3 User Interface: List of Recommendations (KVK)

& UB Karlsruhe - Empfehlungen - Mozilla Firefox o
Fille Edt “iew Go Bockrharks Tools Help
<] x '_Ir - | | @ @ = J HE httpatirecornrnender. ubka uni-karlsruhe. defreckvlfrecormrnend: :J @ Go “E‘J
S N I T et = R
Universitat Karlsruhe (TH) | Universitatsbibliothek v _p— o
Forschungsuniversitat - gegrindet 1825 | Karisruher Virtueller Katalog KV
ik ;
Diezer Dienst zeigt eine Liste won Dokumenten, die andere Benutzer zusammen mit dern obigen Dokument benutzt haben. Diese Dokumente werden
damit zur gemeinsamen Benutzung mit dern obigen empfohlen. Die Liste ist nach der Gite der Empfehlungen sortiert {&nzahl der gemeinsamen
Benutzungen in Blamrmerm ).
Sie kinnen die einzelnen Empfeblungetin der Liste bewerten. ] Ernpfehiung passt zum obigen Dokument. = Empfehlung passt nicht zuny obigen
Dakurnent
Empfehlungen fiir: Die Phénizier f Sommer, Michael , 2005
E B 1.Roms orientalische Steppengrenze f Sommer, Michael , 2005, |5XM 3515067249, (33)
IEI [E 2 Politische Morde, 1SXN 3534185188, (24)
im E 3. Die Soldatenkaiser / Sommer, Michael , 2004, |SXMN 3534174771, 0170
!E B 4. Der rOmische Orient, 15XM 3534186187, (17
IE E 2. Hatra ¢ Sommer, kichael , 2005, 5N 3805332521, (6)
[# E 6 0ie Levante, 15xN 3326597310, (8)
im E 7.Der ramische Qrient: 2wischen Mittelmeer und Tigris. Stuttgart : Theiss, 2006, [5<M 3506213330, (6)
[}
developed by
o Schroff-Stiftungsiehrstuhl fir Geférdent von der DFG
Informationsdienste und elektronische Markte Deutschen Forschungsgemeinschaft =]
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4 Scientific roots and theories combined.
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Lehrstuhl fur Informationsdienste und elektronische Méarkte Scientific roots and theories combined.

e Paul A. Samuelson: Revealed Prefer-
ence Theory (Nobel Prize in Economics
1970)

e A. Michael Spence and Joseph Stiglitz:
Market Signalling and Screening by Self-
Selection (Nobel Prize in Economics
2001)

e Modelling as a “Gestaltproblem”. Causal
models versus noise models.

¢ Ideas from ensemble methods:
e.g. Albert Einstein’s work about the
molecular Brownian motion.  (Nobel
prize in physics 1921).

e Ehrenbergs repeat-buying theory.
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Paul A. Samuelson: Revealed Preference Theory
Lehrstuhl fur Informationsdienste und elektronische Markte (Nobel Prize in Economics 1970)

4.1 Paul A. Samuelson: Revealed Preference Theory
(Nobel Prize in Economics 1970)

Sttt 13.99 [N ) SN

PP NCTI
W e 10.99

! N1y i
: 41 3
i
3 b s 2
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Paul A. Samuelson: Revealed Preference Theory
Lehrstuhl fur Informationsdienste und elektronische Markte (Nobel Prize in Economics 1970)
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Paul A. Samuelson: Revealed Preference Theory
(Nobel Prize in Economics 1970)

‘\

ST "‘ !

RSN NN
X

Purchases reveal preferences.
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A. Michael Spence and Joseph Stiglitz:
Market Signalling and Screening by Self-Selection
Lehrstuhl fur Informationsdienste und elektronische Markte (Nobel Prize in Economics 2001)

4.2 A. Michael Spence and Joseph Stiglitz:
Market Signalling and Screening by Self-Selection
(Nobel Prize in Economics 2001)

Screening (J. Stiglitz):

e A professor offers a
menu of course books
each of which requires
a certain level of ex-

Signalling (M. Spence):

e The choice of John von
Neumann’s Quanten-

mechanik (quantum perience and expert
mechgnlcs) signals knowledge.

experience and expert _

knowledge. e Selection of a book by a

student reveals the stu-

e Incentive compatibility: dent’s level.

voluntary and truthful.

e Incentive compatibility:
voluntary and truthful.

Self-selection processes build homogenous clusters of rea ders.
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Modelling as a “Gestaltproblem”:
Lehrstuhl fur Informationsdienste und elektronische Markte Causal models versus noise models

4.3 Modelling as a “Gestaltproblem™.
Causal models versus noise models

WWH
W‘m\“ “\Hm B ”Ml

\ g Hll

| i

‘ i Ltlhhl .............
I

l| |

i\

From Shepard, 1990.

Economics and management science versus natural sciences.
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4.4 |deas from ensemble methods.

Ensemble methods are methods which measure the behavior and the interac-
tions of a large set of particles only by observing of the states of the aggregate
(e.g. pressure, temperature and volume of a gas).

Examples:

e Ludwig Boltzmann’s Thermodynamics.

e Albert Einstein’s work about the molecular Brownian motion.
(Nobel prize in physics 1921).

e llya Prigogine: Nonequilibrium Statistical Mechanics.
(Nobel prize in chemistry 1977).
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Lehrstuhl fur Informationsdienste und elektronische Markte Ehrenbergs Repeat-Buying Theory.

4.5 Ehrenbergs Repeat-Buying Theory.

Frequency Distribution of

Inpendent Stochastic Purchase Processes
Repeat Purchases

for Product x or Productclass x

of Period t
Purchase 2
S99 / g
\ ;
-]
> g
Integration L
- — \\l\u | " —
1 2 3 4 5 .. n 12345678..
Customers Number of Customers
with r Repeat-Purchases
Independent Poisson processes act as models of noise and filt ers.

Outliers are recommendations.
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5 Statistical models.
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5.1 The LSD Model: A Mixture of Poisson Processes

The logarithmic series distribution describes, how many consumers have
bought a specific product 1, 2, 3, ... times in the observation period (with-
out taking non-buyers into account):

r

—q

P urchases) = > 1 1
(r p ) hi—q 2 (1)

Mean Purchase Frequency:

—q
w = (2)
(1—=¢)In(1—q)
Variance:
_ o 1tq

52 — Tn(i—g) (3)

(I —¢)*In(1 —q)
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5.1.1 Stochastic Processes

document

inspecting /'»,

incidence —

AnonymousLibrary
Session Data

A x2 X3 x4 |
documents

— — — — / — / — — — — — — — — —

purchase
. . L
incidence ~—

Consumer Panel
Data

x1

\;/"\\//'

products bought products bought
by user i by user |

From Consumer Panels to Anonymous Library Users
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5.1.2 Generating Recommendations

e Products which are bought together more frequently than expected by the
stochastic model

e violate independence assumptions of the model

100 ¢ T T T T T T T

- f(x_obs) -
® I f(x_exp) ------- ]
g 10 |
< |
S
o 1k
o i
4
= i
Q 0.1
B i
) i |
Q \\\
= 0.01 TN =
: \\
> i . i

0.001 . . .

0 2 4 6 8 10 12 14 16 18
Number of repeat-buys (r)

Observed Distribution Function
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5.2 Multinomial models: Small samples

Status of 2007-02-19

UBKA KVK
Number of total documents in catalog 1,000,000 | > 10,000,000
Number of total co-inspected documents 527,363 255,248
Average market baskets size 4.9 2.9
Av. aggregated co-inspections per document| 117.4 5.4

e When starting to monitor new catalogs (stores) no information about the
us age of the documents (products) in the catalog is available.

e With smaller market baskets and a greater number of total documents it
tak es much more time for many co-inspections per document to occur.

e Due to sample size constraints methods using statistical tests on distribu
tions (like LSD) are only reliably applicable with many co-inspections.

e Special small sample statistics are needed to compute recommendations
out of samples of few co-inspections.
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5.2.1 Distributions of Co-Inspections (KVK Data)

Distribution of Co-Inspections for k <= 15
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5.2.2 Data Setup

e The number of total documents n + 1 in the catalog is finite but unknown.
e Recommendations are computed separately for each document D.

e Each user session (market basket) contains all documents that the user
Inspected within that session, multiple inspections of the same document
are counted as one.

e All user session are aggregated.

e The set C'(D) contains all documents, that at least one user has inspected
together with D.

e The number of co-inspections with D of all elements of C'(D) is known,
this histogram is called H(D).

e H(D) can be intepreted as an integer partition with the number of co-
Inspections of each co-inspected document as the summands. (For parti-
tion theory see Euler, MacMahon, Hardy, Ramanujan, Rademacher.)
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5.2.3 General Concept

Assumption: All documents in the catalog have the same probability of being
co-inspected.

e In real systems generally this assumption does not hold.

e Especially when starting to observe new catalogs no information about the
underlying distribution of the inspection processes of documents is known.

e \We do not develop a causal model of a decision maker, we construct an
Ideal decision maker without preferences
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5.2.4 An ldeal Decision Maker

e IS a prototype for a class of homogenous decision-makers
e Makes choices randomly. But from what choice set?

e The conceptual model of the choice set:
Total set O awareness set 2 consideration set O choice set (Kotler 1980)

e Evidence for the model:

— Awareness set from 3 — 11 products (Narayana and Markin (1975)

— Interaction of emotional and rational brain activity (Bechara et al. 1997):
Emotional activity reduces size of choice set of normal persons, whereas
for patients with prefrontal damage this could not be observed.

— In a brand choice experiment successful branding reduces the choice
set to 1 (the winning brand) and the regions of the brain responsible
for emotions show high activity when measured by fMRI (Deppe et al.
2005).

Consequence: We consider a seguence of increasing event spaces.
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5.2.5 POSICI: Probabillity of Single Item Co-Inspections

Question: What is the probability p; that at least one other document has
been co-inspected exactly j-times with document D?

e Let n+1 be the number of total documents, k& the number of non-aggregated
co-inspections (multiple inspections in different sessions are counted sep-
arately)

e Let (NVy,..., N,) bethe vector of the number of times document i (1 <1 < n)
was co-inspected with D

.Then(Nla"'aNn>NM(k;pla"'apTL)) pi:%7 1<i1<n
OLetAZ:{NZ:]}

Answer: (inclusion-exclusion principle)

) . (3]
1 1<i1<...<iy<n

N...NA;)

ﬁMs
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5.2.6 Inspection Probabilities for Growing k£ and n in POSICI

Co-inspection probabilities for k =5 (n = 5 to 50)

o
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5.2.7 Interpretation of POSICI

Example for k£ = 9:

e Observed partitions:

— (1) 5+2+2
— (2) 5+2+1+1

e The 5-times co-inspected document has the same probability to be a re-
com mendation in both cases.

POSICI is built on the theory, that co-inspections other than j-times add

more noise than information about the incentive to co-inspect the current

document j-times. (The form of the histogram does not reveal additional
iInformation)
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5.2.8 POMICI: Probability of multiple items co-inspection S

Question: What is the probability p,,,: that the partition corresponding to the
complete histogram H(D) of all co-inspections with D occurs?

e Let n+1 be the number of total documents, k& the number of non-aggregated
co-inspections (multiple inspections in different sessions are counted sep-
arately)

e Let X be the set of words of length k£ from an alphabet of n letters, and |;
the number of letters (i. e. documents), that occur exactly i-times in z € X
(i.e.in H(D))

e First examine the actions of the group G = 5, x S; on the set X, and
then the actions of the stabilizer subgroup G, on the set S,, for the identity
id €5,
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Answer: (applying two times the orbit-stabilizer theorem together with La-
grange’s theorem from group theory and some counting arguments)
I (< N el O (< nl
Pt =X TGl T 1Gad| [Gaial — (= by 1) b, 1) ()Y
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5.2.9 Partition Probabilities for Growing £k and n in POMICI

Partition probabilities for k =7 (n = 7 to 50)
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5.2.10 Interpretation of POMICI

Example for k£ = 9:

e Observed partitions:
— (1) 5+2+2
—(2) 5+2+1+1

e The 5-times co-inspected document has not the same probability to be a
recommendation in both cases.

e Partition (2) is more likely, so here the 5-times co-inspected document has
a very slightly higher chance of being recommended.

POMICI is built on the theory, that the distribution of co-inspections other
than j-times reveals more information than noise about the incentive to
co-inspect the current document j-times.
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6 Other applications (prototypes).

Universitat Karlsruhe (TH), Prof. Dr. Andreas Geyer-Schulz Seite 40



Lehrstuhl fur Informationsdienste und elektronische Markte Restricted random walk clustering for indexing

6.1 Restricted random walk clustering for indexing

X
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6.2 Adaptive recommender systems

Becommendations for

Finding groups in data - an introduction to cluster analysis f Leonard Kaufman ; Peter J. Rousseeuw {1990)

Few precse s [ ey, bt s preci i

(75) Eohust regression and outlier detection / Peter J. Eousseeuwwy ; Annick b, Leroy (1987)
(ER) Cluster analysis and data analysis / k., Jambu and k-0, Lebeaux (1983)
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UE Karlsrube - Empfehlungen - Mozilla Firefox

Universitéat Karlsruhe (TH)
Universit&tsbibliothek

Home | Mein Konto | Kataloge | Digitale Bibliothek | Lieferdienste | Fachgebiete | Infos

Recommendations for

Automatische Klassifikation - theoretische und praktische Methoden zur Gruppierung und Strukturierung von Daten /
von Hans Hermann Bock (1974)

Few precise hits NI Many, but less precise hits

(83) Clustering algorithms / John A. Hartigan (1975)

(83) Clusteranalyse - anwendungsorientierte Einfilhrung / Johann Bacher (1996)

(83) Mathematical classification and clustering / Boris G. Mirkin (1996)

(80) Forecasting economic time series / Michael P. Clements and David F. Hendry (1998)

(77) Data analysis - scientific modeling and practical application ; with 45 tables / Wolfgang Gaul ... (eds.) (2000)
(70) Cluster analysis for applications / Michael R. Anderberg (1973)

developed by - E
Schroff-Stiftungsiehrstuhl fiir Gefdrdert von der DFG
Informationsdienste und elektronische Markte Deutschen Forschungsgemeinschaft
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Recommendations for

Finding groups in data - an introduction to cluster analysis f Leonard Kaufman ; Peter J. Rousseeuw (1990)
Few precise Bits I Mary, butfoss peecise bits

(75) Robust regression and outlier detection / Peter J. Rousseeuw ; Annick b4 Leroy (1987

(BE) Cluster analysis and data analysis / M. Jambu and k-0, Lebeaux (1983)

(50) Clusteranalyse - anwendungsarientierte Einflhrung / Johann Bacher [133F)

(50) Empirical methads for artificial intelligence / Paul R, Cohen (1835)

(507 Clustern mit Hintergrundwissen / Andreas Hotho (2004)

(50) BayeslBsungen des AusreiBerproblems { Friedrich Gebhardt (1861)

(507 Ausreisser hei ein- und mehrdimensionalen YWahrscheinlichkeitsverteilungen / Fudolf k4athar (1981)

(33) Clustering algorithms ¢ John A, Hartigan [ 1975)

(33) Mathematical classification and clustering / Boris G, birkin {1996)

(33) Data analysis - scientific modeling and practical application ; with 45 tables / “Wolfgang Gaul ... (eds.) (Z000)

(33) Modern regression methods { Thomas P. Ryan (1397)

(33) Untersuchung zur zeitlich-rdumlichen Ahnlichkeit von phénologischen und klimatologischen Parametern in YWestdeutschland u / von Riaogiu Chen
(1994)

(33) Cluster analysis / Brian Everitt (1374

(33) Zocial Science Research Council / Social Science Research Council ()

(28] New approaches in classification and data analysis / E. Diday ... (eds.] {1934)

(25)

Clusteranalyse - EinfUhrung in kethoden und “erfahren der automatischen Klassifikation ; mit zahlreichen Algorithmen, FO ¢ Detlef Steinhausen ; Klaus
Langer (1977)

] Tests und Schitzungen in Ausreilermodellen / Ursula Gather [1934)

1 Concurrence probahilities for a locally slofted packet radio network by comhinatorial methods / Rudolf hathar [ 1990)

1 Classification and dissimilarity analysis / Bernard an Cutsem (ed.) (1534)

1 Fallstudien Cluster-Analyse / Helmuth Spéth (1977)

1 kdastering data mining - the art and science of customer relationship management / kdichael . A. Berry ; Gordon Linoff (2000)

J Entwicklung won Kundenbeziehungen - theoretische und empirische Analysen unter dynamischen Aspekien / Dominik Georgi (2000)

1 Kundenwert - Grundlagen - innowative K.onzepte - praktische Umsetzungen / Bernd Ginter ... (Hrsg.) (2003)

1 Relationship harketing - das hanagement won Kundenbeziehungen / won kanfred Bruhn (2001)

1 Customer-Lifetime-%alue-tdanagement - Kundenwert schaffen und erhiihen: K.onzepte, Strategien, Praxisbeispiele / Markus Hofmann ... (Hrsg.) (2000)
)

Kundemnvertmanagement - Konzept zur wertorientierten Analyse und Gestaltung von Kundenbeziehungen / Gunter Eberling. kit einem Geleitw, wvon
Glnter Specht (Z002)

(11 Den Kundennutzen managen - so heschreiten sie den Weg zur Wertschiipfungskette / Harald kAlinzberg (1935)
(81 3Zcheduling theory ! Tanaew, Yjaceslav 3. (1994)
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6.3 Exploration of the information space

‘0 006 Unikatalog Karlsruhe
f http:/ fvwww.iism.uni-karlsruhe.de/RecoDiver.html

o Universitét Karlsruhe (TH)

Forschungsuniversitat - gegriindet 1825

Universititshibliothek RecoDiver *-r % I ISM

Home | Mein Konto | Kataloge | Digitale Bibliothek | Lieferdienste | Fachgebiete | Infos

AppleScript

2006, OReilly

&'Iacﬂsx ~ Neuburg, Matt ‘ ?ﬁ ‘

b,g%c OS)( internals - Singh, Amit [ﬁ\ddlson ~Wesley) |
‘E’- = A
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7 System architecture and scalabillity.
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7.1 An Agency of Software Agents for Distributed Recom-
mender Services

Al: references:=get_references() B2: result:=process(request)
— Lib: Library
A3: update(info) ,
: l«reference
A :Observation Agent I« ” B :Interface Agent
[
v

A2; info:=observe()[ {B3: display(result)

e——

:Information Obj.

TBl: request(query)

p

User: User

An Agency of Software Agents as Analysis Pattern
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7.2 Recommender Services for Legacy Library Systems |

. User <> ! User Observation
Interface observe Agents
User -
I lrecord
Transaction

Recommendation
Agents Logs
- OPAC

Aggregation
Agents
/ . Recommender

Statistics
Recommender M anagement System
administrates .
> Librarian

Legacy Library System

The Architecure of a Library System with Recommender Services
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7.3 Recommender Services for Legacy Library Systems Il

BibTip Service

Browser Connection Recommendation OPAC-Server
Server Server at Customer
request for detailed >
library entry
P delivery of detailed
inspection library entry
information
recommender

" request information
detailed observation

do recommendations

information _ »
exist
) B YEes or no
L link to =
recommendations
request for
5 request for
recommendations

recommendations

< recommendation
list

< recommendation
page

Sequence Diagram and Message Trace for a Detailed Document View
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8 Service integration into web OPACS of scientific libraries .
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8.1 Integration Variant |: apache-logs, cgi-scripts

e User Observation Agent:
— http-logs with link embedded session IDs
— preprocessing:
x extraction of GET requests and session splitting to take care of public
access terminals

e Aggregation Agent:

— information market: selecting information = purchase

— computes market-baskets, estimates a logarithmic series distribution
(LSD), and identifies and extracts outliers as recommendations

— performs incremental updates periodically
e Recommendation Agent:

— CGl-script on the recommendation server generates recommendation
pages and is accessed via embedded links in the OPAC

Problems with maintenance and operations.
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8.2 Integration Variants Il and lll: Web 2.0 Technology

e AS a web-service:

— The recommender server is an (internal) web-service.
(Interface: SOAP, XML, WSDL)

— Connection server may provide a web-service interface.

Advantage: Customer has a full control on layout and layout change pro-
cesses.

e With JavaScript:

— A few lines of JavaScript are integrated at the customer’s OPAC.

— The script is dynamically rewritten and controls the process shown in
the sequence diagram.

Advantage: Minimal integration overhead.
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Development of a service concept and a service organization.

9 Development of a service concept and a service organi-
zation.

Organizatinn

Business Mission
Service Concepts
\ 4

Totally invisible part

Support Part

Interactive Part

Technology and

Systems and

systems know-how operational
-> Systems support resources
)
Managers and = Contact
supervisors % persons:
-> Management E -Sales support
support 8 -Technical support
c
£

Customers

Support functions
and support
persons

-> Physical support

Physical
resources and
equipment

Customers

Expectations

- Personal needs
- Personal values
- Previous experiences
- Company/local image

* - Marketing

communication
- Word of mouth
- Absence of

communication

Corporate Culture
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10 Development of a global service infrastructure for (sci-
entific) libraries.

e Partners/alliances.
e Development of infrastructure.

e Migration to a distributed system.
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10.1 Reference Customers

e Universitat Karlsruhe (TH) (OPAC und KVK), operational since 2001, 2005.
e University of Freiburg, observed.

e Badische Landesbibliothek (a State library of Baden-Wirttemberg), ob-
served.

e Technische Universitat Berlin, observed.

e HSB Esslingen, Reutlingen, Konstanz, in preparation.
e Universitat Stuttgart, in preparation.

e Universitat Hohenheim, in preparation.

e Deutsche National Bibliothek, in preparation.
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Thanks for your attention!

Project Links:
http://reckvk.em.uni-karlsruhe.de/
http://www.ubka.uni-karlsruhe.de/catalog/
http://www.bibtip.org

Contact:
Andreas.Geyer-Schulz@kit.edu
Andreas.Neumann@iism.uni-karlsruhe.de
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