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CPU Transistor Counts 1971-2008 & Moore’s Law
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Chapter 3

Advice from the Oracle: Really
Intelligent Information Retrieval

Michael J. Kurtz

Harvard-Smithsonian Center for Astrophysics
60 Garden Street, Cambridge, MA 02138 (USA)
Email: kurtz%cfazwi.decnet@cfa.harvard.edu

3.1 Introduction

What is “intelligent” information retrieval? Essentially this is asking what is intelligence.
In this article I will attempt to show some of the aspects of human intelligence, as
related to information retrieval. I will do this by the device of a semi-imaginary Oracle.
Every Observatory has an oracle, someone who is a distinguished scientist, has great
administrative responsibilities, acts as mentor to a number of less senior people, and as
trusted advisor to even the most accomplished scientists, and knows essentially everyone
in the field.

In an appendix I will present a brief summary of the Statistical Factor Space method
for text indexing and retrieval, and indicate how it will be used in the Astrophysics Data
System Abstract Service.

3.2 Advice from the Oracle

1. The Oracle sometimes answers without being asked.

Our Oracle walks the hallways, looks into offices, and offers unsolicited advice,
often. For example a conversation about the proper definition of galaxy photometry for
a particular project was occurring in my office; the Oracle appeared out of nowhere and
said “the amplifier on the new chip will not do any better than ten electrons readout

21

A. Heck and F. Murtagh (eds.), Intelligent Information Retrieval: The Case of Astronomy and Related Space Sciences, 21-28.
© 1993 Kluwer Academic Publishers. Printed in the Netherlands.
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THE PSYCHOLOGICAL REVIEW

THE VECTORS OF MIND!

BY L. L. THURSTONE
The University of Chicago

Under the title of this address, ‘The Vectors of Mind,’
I shall discuss one of the oldest of psychological problems with
the aid of some new analytical methods. I am referring to the
old problem of classifying the temperaments and personality
types and the more recent problem of isolating the different
mental abilities.

Until very recently the only attempt to solve this problem
in a quantitative way seems to have been the work of Pro-
fessor Spearman and his students. Spearman has formulated
methods for dealing with the simplest case, in which all of the
variables that enter into a particular study can be regarded as
having only one factor in common The factor theory that I
shall describe starts without this limitation, in that I shall
make no restriction as to the number of factors that are in-
volved in any particular problem. The resulting factor theo-
rems are quite different in form and in their underlying as-
sumptions, but it is of interest to discover that they are con-
sistent with Spearman’s factor theory, which turns out to be a
special case of the present general factor theory.

In this paper I shall first review the single-factor theory of
Spearman. Then I shall describe a general factor theory.
Those who have only a casual interest in the theoretical as-
pects of this problem will be more interested perhaps in the
applications of the new factor theory to a number of psycho-

1 Address of the president before the American Psychological Association, Chicago
meeting, September, 1933.
1 1
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Building a Recommender System

. Establish Meaning Space(s) for Core Articles
. Put Current Article into the Space

. Find N Nearby Core Articles

. Use these to find Recommended Articles

. Modify according to User*

See Edwin Henneken’s talk Wednesday




One Recommender System(1)

. For each Core Article build KW vector based

on KW in papers referenced

. For each Core Reader build KW vector based

on KW vectors of articles read

. Use SVD to reduce dimensionality of Reader-
KW matrix = N-dim orthogonal reader model

. Project Core Articles onto new basis




One Recommender System(2)

. Cluster Core Articles into small coherent
groups

. Use SVD to reduce dimensionality of each
small group (up to here done in advance)

Put unknown article (being read) into
appropriate group

. Find nearest Core Articles

. Use these to get recommended articles
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Text Mining
(extracting semantic information)

* Find names, words, phrases of interest
(entities)

 Link entities to other relevant entities

e Deduce new information from the semantic
network




Text Mining

(examples)
-ind grant number, link to grant description
-ind object type (G2V), link to SIMBAD, NED
-ind instrument name, create bibliography

Find concepts (words, phrases) link to
semantically related concepts (Rahul Dave’s
talk on Friday)
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3. Zur Elektrodynamik bewegter Korper;
von A. Einstein.

DaB die Elekt.rodynamik Maxwells — wie dieselbe gegen-
wartig aufgefaBt zu werden pflegt — in ihrer Anwendung auf
bewegte Korper zu Asymmetrien fiihrt, welche den Phinomenen
nicht anzuhaften scheinen, ist bekannt. Man denke z. B. an
die elektrodynamische Wechselwirkung zwischen einem Mag-
neten und einem Leiter. -Das beobachtbare Phinomen hingt
hier nur ab von der Relativbewegung von Leiter und Magnet,
wihrend nach der iiblichen Auffassung die beiden Falle, daB
der eine oder der andere dieser Korper der bewegte sei, streng
voneinander zu trennen sind. Bewegt sich nimlich der Magnet
und rubt der Leiter, so entsteht in der Umgebung des Magneten
ein elektrisches Feld von gewissem Energiewerte, welches an
den Orten, wo sich Teile des Leiters befinden, einen Strom
_erzeugt. Ruht aber der Magnet und bewegt sich der Leiter,
so entsteht in der Umgebung des Magneten kein elektrisches
Feld, dagegen im Leiter eine elektromotorische Kraft, welcher

an sich keine Energie entspricht, die aber — Gleichheit der
Dolobicbocmanuaa bat Jdoxn haoidaon ino  Anca —oofaflion Willan
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