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Classifying by computer: from the Periodic Table to Scotch malt whisky

1. What is classification

M.-W.: 
systematic arrangement in groups or categories according to established criteria 

Britannica.com:
Did you mean ... classification (biol.), library classification (library sci.), Bibliographic Classification (inf. sci. system), religions, classification of, HD classification (astron.)

A definition

2. Examples of classification
· linguistics, politics, nail forms, cpsa, proteins (CATH), temper types, I Ching, equation

3. Classification incongruity and humour

· Russell 's Barber-of-Seville paradox and  jokes  of this type

4. Classification thought

· Aristotle, Linnaeus, Mendeleev, Jevons 

· aspects of sciences covered by classifications

5. Classification issues

· type (example) versus class ( definition)

· distribution: uniform versus skewed

· homogeneity: independent features versus (almost) constant

6. Clustering as classification with empirical data

· revealing a structure (Russian masterpieces,  Region)

· describing a structure (Whisky , Enzymes)

· revealing and describing (Digits, Car Brands, Genomes)

1.   What is classification

Merriam-Webster: 


systematic arrangement in groups or categories according to established criteria 

Britannica.com:
Did you mean...

-
classification (biol.)

-
library classification (library sci.)

-
classification, library (library sci.)

-
LC Classification (library sci.)

-
classification, biological

-
biological classification

-
Colon Classification (library sci.)

-
Brussels Classification (library sci.)

-
Bibliographic Classification (information sci.)

-
HD classification (astron.)

-
Bliss Classification (bibliographic system)

-
religions, classification of

"The many schemes suggested for classifying religious communities and religious phenomena all have one purpose in common; i.e., to bring order, system, and intelligibility to the vast range of knowledge about human religious experience. Classification is basic to all science as a preliminary step in reducing data to manageable proportions and in moving toward a systematic understanding of a subject matter."

Type and class are referred to similarly.

Conclusion: the scientific thought has nothing to suggest with regard to classification as a general concept

Classification 

 a systematic arrangement of certain entities in groups or categories with two goals:

(1) structuring the phenomenon, 

(2) establishing relationships between different aspects of the phenomenon.
2.   Examples of classification
· Word semantics (comments on British, French, Russian meanings)

-
Indo-European language similarity tree

· Map of European countries/languages (mental/real controversy)

· Nail forms 

· CPSA

· Proteins (CATH)

· Temper types

-
I ching

· quadratic equation

3.   Classification incongruity and humour

· B. Russell 's Barber-of-Seville paradox:

He was the only barber in Seville, and he was reportedly ordered by law to shave all those men and only those men who did not shave themselves. 

Well, who shaves the barber? If he shaves himself, by law he should not. On the other hand, if he does not shave himself, by law he should.

(Incongruity: Belongingness to a class is contradictory; not necessarily comic.)

· Several jokes  of this type

* A convict is playing cards with his guards. On discovering that he has been cheating, they kick him out of jail.

* An autopsy has shown that the death has been caused by the autopsy.

* ``What is the weather like?" ``It is so cloudy I can't see."

* "We are ready for any unforeseen event that may or may not occur."...Governor George W. Bush, Jr., 9/22/97

*People who think they know everything greatly annoy those of us that do.

4.     Classification thought

Aristotle (384-322 B.C.)
Five Predicables:
Genus: a set of species given by extension or intension.

Species: an element of a genus.

Difference: an attribute added to the genus name to specify a species (intensionally).

Property: a species modality which is characteristic to the genus, although not involved in the genus definition. [should be used for interpretation purposes]

Accident: an attribute, modalities of which differ for different species. [should be used for further divisions]
K. Linnaeus   (1707-1778)

Biological taxonomy:

- hierarchical classification of the organisms arranged in distinct classes --- taxa (plural of taxon);

[phylum(Chordata)/class(Mammalia)/

Order(Primates)/family(Hominidae)

/genus(Homo)/species(Sapiens)]

- descriptions of the taxa; 

- nomenclature: a list of the names of those taxa; 

- identification keys to relate the particular organisms to the classification. 

Success:  relation to evolution

· D.I. Mendeleev (1834 - 1907)

The Periodic Law links four aspects of the elements: 

-interior structure of the atoms 

-bondage into molecules

-chemical properties

-physical features
· W. Jevons (1835 - 1882)

The Principles of Science  (1874)

Modern view on classification

5.   A few classification issues

-
convenient/inconvenient   rather than true/false

All  classifications above 

Definitions of classes may belong to either of the paradigms 

· type (tendency) and prototype (example) versus 
class (definition)

Scotch malt whisky

David Wishart (Edinburgh) classified 84 brands with CLUSTAN according to 12 features evaluated on the 1-5 score scale (http://www.WhiskyClassified.com/)
Two similar clusters (D. Wishart 2000):

Cluster D 

Enumeration: An Cnoc, Auchentoshan, Aultmore, Cardhu, Drumguish, Glengoyne, Glen Grant, Mannochmore, Tamdhu, Tobermory

Prototype: Glengoyne

Type: Light, Medium-Sweet, Low or No Peat, with Fruity, Floral, Malty Notes and Nutty Hints
Cluster E

Enumeration: Bunnahabhain, Glenallachie, Glenkinchie, Glenlossie, Glen Moray, Inchgower, Inchmurrin, Tomintoul

Prototype: Bunnahabhain

Type: Light, Medium-Sweet, Low Peat, with Floral, Malty Notes and Fruity, Spicy, Honey Hints 

Distinctive definitions as of classes 

(found by the author's APPCOD program):

Cluster D
more Nutty than Spicy (1.5 to 3 times); Weight is 3 or less; Fruity is 3 or 4; Medicinal is 1.

Cluster E 

more Nutty than Spicy (3 to 4 times); Weight associated with two other features, Honey and Smoke: Weight is equal to or less than Honey (by 1 or 2 points); Weight and Smoke together are either 3 or 4.

· distribution: uniform versus skewed

Uniform distribution (the recent presidential election in the US)  versus  Zipf  distribution (world's urban agglomeration, UN population, capitalisation of stocks)

Zipf: 



most goes to few, 

little goes to almost all, 

number of classes may increase with the growth of population

Uniform: 

few classes of almost equal sizes

Mechanisms:

Zipf: a working community ?

Uniform: contradictory tendencies?      

(USA: national level (good economy - will of change), individual level (clever - personal))

· homogeneity:  independent  attributes versus constant  attributes 

(Factor Analysis/LCA  versus PCA/CA)

1546 rural labourers in Novosibirsk region (Russia, 1977):

Eight scales - all mutually independent

1. Gender


5. Income


2. Age



6. Farmyard production

3. Education


7. Consumption type

4. Labour type

8. Leisure type

Constant: location, rural, social infrastructure

6.    Clustering as classification with empirical data

Overlaps the dominating paradigm of clustering as well as data mining, knowledge discovery, machine learning, pattern recognition, etc.

· revealing a structure:

· Technical example 


· Russian masterpieces

· the classes are known to us

· three approaches to clustering

· Intergenerational mobility

· Weber's definition of a social class

· current 5 class structure in the US

· aggregate according to the data:

Manufacturing / Others rather than

Upper manual / Lower manual

· Locus scute in Drosophila M. (Mirkin & Rodin, 1984)

· Scute's anormal manifestations

· Clusters lead to the model of operon structure for scute
· describing a structure:

· Whisky 

-
Enzymes

· revealing and describing:


· Digits

· Confusion data and feature segments

· Confusion aggregates

· Aggregates in terms of segments

· Car Brands (Z. Taran, Rutgers University, 2000)

· MSRP margin as function of Brand and Customer value

· Customer value clusters

· Estimation of relative brand values

· Genomes  (Mirkin and Koonin, 2000)
· COGs  (Clusters of Orthologous Groups)

· Approximation of Genome-to-COG data

· Genome tree

Further work:  Data-Driven Classification

· Classification structures

· Interaction of classifications

· Methods for extracting classification structures

· Methods for describing classification structures

· Theoretic investigation of the methods

· Classification-based application projects

