Hermann Hollerith (1860-1929)

Volkszéhlung in den USA

B

125; Rasisprofil des amerikanschen Burcau of the €
anfallenden Massendaten
nen erprabie, 160,

us, das zur Bewiltigung von
itz erstmals Datenvemarbeitungsmase

i

Zeichnung aus der
piling Statistics (Meth
Patent 395.781 vom 8. Jinner 1889

FATIETIE

Sy Sis b

TRuRSE

BurEITIee

e

b5 s AU OO R |

entschrift von Herman Hallerith, Art of Com A M &' |

zur statistischen Catenerfassung), LS bergi 1 Volkszihlang van 1910 mit 340 Lochunges, 1
Berufszaliiag 1933 mit 600 Lochpusitionen,

jolics- wnid Berufezihlung der Bundesrepubiik von 1961 mit %60 mig-
Luchpositionen.

o .
o R i1 o 3 S e
\Atter | Stand | Beruf |Reigion| | Alter | Stand |Gerur |5
\ois 5 | leatg | tratust- | pror &ls 5 | tedg [ingyst-
. dahre | 1 Arbeit dohez | A/&n
s v v
| 6:10.7 |verherr | Lana- | kath | | 6-10.7 Jverker | Long-
‘ Arperf, @ | Aot
11-207. | gesch | Kaurm. | jod. | [11-207 | geseh | Kaukm. | sid,
g Ang. Ang
20303 | Zohl | Leitd. |andere | (21307 | Za" | Laitd. |andere
5 ger | kaufm. |Religion ger | kautm |Relgon
Kinder | Ang. Hinger | Ang 2
31-ef 3| 1ing | Sragis- | an 314031 T#ing | Swmars-| par |
i denst | Emk aenst | Eimk
<1503 | 2Kinder| Frerer | brs 41-50 3| 2Kincter | Frerer [ s
o Beruf fD«\E/? - @ Bersf | 1@
51-603 |Skcinder| cndere | ors | [51-607 | inder [ ancere | o
| | pee | 20e ® | Gere | 2008
61-70 3\ 2xcincer | Burger- | b | [61-703 [<Finder | Barger| ois
Rectt | 5605 Rearf | 5008
71807 |5Kinde | ja | aber. | [71-803 |5Kinger 8 Tber |
o | 05
| uver | mehr | nein Goer | mere | oen [
80 Jabve | Kindier 80 Jare| Kinder

The Mew Census of the United Statas, Titzlblatt van
Scientific American, 30, August |B90




i Anlienlsa ke f B R S 0 2 10
25, B B i : &
tecabans ;; ’J"HIJ? /{E;;,, %;. %% ;l . BBBOEDOOOE

_,iirlllrhslu

LRI be R me M G i U0 T dees

Tin|weihe

13 Prinzip der elektrischen Wirkungsweise der Hollerithmasehine von 158 mat Kon-
mkipresse, Fihlwerken und Sortierkasten.




THE JOURNAL

oF THE

American Medical Association

Fublinhind Ursfer the Assakn of Ui Boord af Tres'cos

CABCAGD, LN
oL 1, 4 8 S e : - TRNUADT | 1
- -

MECHANICAL COREELATION OF DATA 1N DIFFERENTIAL [ELETH L REE
OF HEMATTHOGHC AL DISEASES

Blartin Liphin, S1T3, Mo Yook

wd
Tarsen [ Hanty, PRIL, Pscleipbin

IT EDUCTRA Product 3.13 :
Telemedicine

Lipkin and Hardy 1958
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Lipkin and Hardy 1958
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Logische Grundlagen

Mehrwertige Logik

[ oo

Emil Leon Post (1897- 1954)
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Jan Lukasiewicz (1878-1956)
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Logische Grundlagen Mehrwertige Logik

Mehrwertige Logik von Lukasiewicz

,» Eine Aussage, von welcher wir nicht wissen, ob sie wahr oder falsch ist, konnte
Uberhaupt keinen Wert haben im Hinblick auf Wahrheit oder Falschheit, sondern
einen dritten, unbestimmten Wert haben. Man kénnte z. B. meinen, dass die

Aussage
‘Ich werde in einem Jahr in Warschau sein”

weder wahr noch falsch ist und den dritten, unbestimmten Wert hat, den wir mit
dem Symbol %/, bezeichnen k énnen.

Man kénnte aber auch noch weiter gehen und den Aussagen unendlich viele Werte

E A u

Jan Lukasiewicz: Elemente der mathematischen Logik, Warschau 1929.
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Diagnostik mittels zweiwertiger Aussagenlogik

Betrachtung von Aussagen Uber das Vorliegen von Symptomen
und deren Wahrheitswerte z. B.

*,Symptom S, liegt vor*, (wahr / falsch)
« ,Symptom S, liegt vor®, (wahr / falsch)
« ,Symptom S; liegt vor®, (wahr / falsch)

Eine Krankheit wird dann als ein bestimmter Ausdruck von
Aussagen lber Symptome aufgefasst.
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Diagnostik mittels zweiwertiger Aussagenlogik

Beispiel:
* Symptom S;: Fieber, Gewichtsverlust, Nachtschweif3,
* Symptom Sy! LDH-Anstieg
* Symptom Sg: LymphknotenvergréBerung

Fir eine bestimmte Kombination dieser Symptome kénnte das
hochmaligne Non-Hodgkin-Lymphom (NHL) (in erster Naherung)
vorliegen:

« Ohne LymphknotenvergréRerung keine positive Diagnose,

« Entweder Symptom 1 oder Symptom 2 missen hinzukommen.
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Diagnostik mittels zweiwertiger Aussagenlogik

Aussagen uber das Vor- Aussagen Uber das Vorliegen der Krankheit
liegen von Symptomen als logischer Ausdruck von Symptomen
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3 July 1959, Volume 130, Number 3366

gl
Reasoning Foundations of

Medical Diagnosis

[Symbolic logic Igrobabilitv] and|value theory|

aid our understanding of how physicians reason.

Robert 8. Ledley and Lee B. Lusted

The purpose of this article is to ana-
lyze the complicated reasoning processes
inherent in medical diagnosis. The im-
portance of this problem has received
recent emphasis by the increasing inter-
est in the use of electronic computers as
an aid to_medical diagnostic_processes

fitted into a definite disease category, or
that it may be one of several possible dis-
eases, or else that its exact nature cannot
be determined.” This, obviously, is a
greatly simplified explanation of the
process of diagnosis, for the physician
might also comment that after sceing a

SCIENCE

ance are the ones who do remember and
consider the most possibilities.”

Computers are especially suited to
help the physician collect and process
clinical information and remind him of
diagnoses which he may have over-
looked. In many cases computers may be
as simple as a set of hand-sorted cards,
whereas in other cases the use of a large-
scale digital electronic computer may be
indicated. There are other ways in which
computers may serve the physician, and
some of these are suggested in this paper.
For example, medical students might
find the computer an important aid in
learning the methods of differential di-
agnosis. But to use the computer thus
we must understand how the physician
makes a medical diagnosis. This, then,
brings us to the subject of our investiga-
tion: the reasoning foundations of med-
ical diagnosis and treatment.

Medical diagnosis involves processes
that can be systematically analyzed, as
well as those characterized as “intan-
gible.” For instance, the reasoning foun-

dations of medical diagnostic procedures

How do you make a medical diagnosis?

First,

Second,

Third,

Then

| obtain the case facts from the patient’s history, physical
examination, and laboratory tests.

| evaluate the relative importance of the different signs and
symptoms. Some of the data may be of first-order
importance and other data of less importance.

to make a differential diagnosis | list all the diseases
which the specific case can reasonable resemble.

| exclude one disease after another from the list until it
becomes apparent that the case can be fitted into a definite
disease category, or that it may be one of several possible
diseases, or else that its exact nature cannot be
determined.

R. S. Ledley, L. B. Lusted: Reasoning Foundations of Medical Diggnosis.
In: Science, 3. July 1959, Volume 130, Nr. 3366, S. 9-21.

Computer-Assisted Medical Diagnosis and Therapy

Reasoning Foundations of Medical Diagnosis (1959) in: Science
by Ledley and Lusted:

= symbolic logic

- symptom complexes = logic combinations;

diagnoses implicated or excluded

= probability

- frequency of symptoms with diseases,
frequency of symptoms and
frequency of diseases in a population;
most probable diagnosis

= value theory

- decision trees; optimal treatment




Attribute eines Patienten, etwa das Anzeichen, Fieber oder die
Krankheit, Lungenentzindung* : Kleinbuchstabenx,y, ...,

Behauptungen (Aussagen) Uber das Attribut: Grof3buchstaben X, Y, ....

Steht Y fur die Aussage ,, Der Patient hat das Attributy: ,

so ist deren Negation die Aussage @Y : , Der Patient hat nicht das
Attribut y*

X-Y: , Der Patient hat die Attribute xund y* ,
X+Y:, Der Patient hat Attribut x oder Attributy oder beide.”
X P Y Wenn der Patient das Attribut x hat, dann hat er Attributy:

Ledley and Lusted 1959 Examples

If a patient has disease 2,
he must have symptom 1 D(2) P S(1)

If a patient has disease 1 and not disease 2,
then he must have symptom 2 D(1)-@D(2) b S(2)

If a patient has disease 1 and disease 2,
then he cannot have symptom 2 D(1)-D(2) P @S(2)

If a patient has either or both of the
symptoms, then he must have
one or both of the diseases S(1)+S(2) b D(1)+D(2)
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Das Wiener Computer Assisted Diagnostic System von 1968
Hardware
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Das Wiener Computer Assisted Diagnostic System CADIAG-1
Systemkombinationen

Das Wiener Computer Assisted Diagnostic System CADIAG-1

Symptom-Diagnosen-Relationen Wahrheitswerttafeln

* Negation
» Konjunktion

* Disjunktion

AuRerdem:
» Symptom S ist obligat und beweisend fir Krankheit K: S« K
* Symptom S ist fakultativ und beweisend fiir Krankheit K S® K

« Symptom S ist obligat und nicht beweisend fiir Krankheit K: S- K

* Symptom S schlief3t Krankheit K aus: S® &K
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Computer Assisted Diagnostic System

Relationen zwischen Symptomen (S)) und Diagnosen (D)
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il confirms the dikprosis. 1T the symplom is definilely seent, the dignos is
excluded
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5 FC By Puacakanve oocomrence 2nd confirmation, e, the sympoos dos
et heve Lo be prosent in order 1o esteblish e diagnosis, bul f the symplom
pocurs, the diagsasis ix thus coafirmed.
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Examrie 2 f misscclulse wic acd crysials w joint effusion thes gl
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Computer Assisted Diagnostic System CADIAG-I

Relationen zwischen Symptomen (S)) und Diagnosen (D)

5. EX Dy exclusdon, b, if the symplom is present, the degndcks i ex-

cloded.
EXN L M5 dhen nst I 12.4]
ExaspLE & if Waaber Bose tiler = |- 64 them oo seromegative rheamatoid
arthrilis.

5 FN Iy: facultalive cceiarmencs and nonconfimmation, ie.. the symptom
does not hawe to be present in coder (o establish the dingnesis, and, if it oooars,

it does noe confirm the dingrasis. The symiptom cemainly proviees evidence far
the dingrasis, bt it anly expresses the existencs of an associlion Miwees the
exhibired sympdom and the underlying disense.

FM & It 5, then may be [ 12.31
ExamrLE 5: i elevased amylase in serum thee may be acule pancrexiits




Computer Assisted Diagnostic System CADIAG-I

Knowledge Representation
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