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Sprawezdania Archeologiczne, t. XXIV, 1972

JANUSZ K. KOZEOWSK1

ON THE TYPOLOGICAL CLASSIFICATION OF STONE ARTIFAGTS
(CONTRIBUTION TO DISCUSSION)

During the IInd Palzeolithic Sympesium held in Warsaw in 1965 8. Kewalski
and myself presented a paper whieh was intended as material for diseussion and
dealt with the prineiples of the elassification of stone implefients: Sinee then
a number of papefs on typolegieal elassification in arehaeeiegy have Been published.
They often expressed eenflieting views and pelemized with the epiniens held By
the twe autheis? Consequenilly, t have felt it neeessary te define rmy pesitien
towatds new trends iR archaRAUREy, to Mmake the SPIRIGAS previowusly expieswed mere
elear and te expand eertaih Propesitions:

To these remarks I would like to add considerations on the classification and
typological definitlon of the middle palaeolithic knives of the Prgdnik type which
are the most controversiall type in the typology of palaeolithic tools.

I hope these remarks will stimulate the extremnely useful discussion as to the
classification ot archaeological sources which is one of the fundamental problems
of archaeology. This is of special importance now when statistical and mumerical
methods are used net only to compare particwlar series of artifacts but also to
distinguiish the eclassifieation units themselves. Before these methods are applied,
the theoretical prineiples of typeliegical elassifieation shoulld be meore clearly defined
and mere preeize elassifieation eriteria sheuld be worked eout.

TRADITIONAL METHODS OF TYPOLOGICAL CLASIIFICATION

Recently the Anglo-Sasom archaeologists are growimg increasingly eritical of
the traditional classification of stone tools as worked out by the Fremch scheel
of the Palzeolithic. The principal objection made against the traditional palaeolithie
typology which has resulted in the list of types presented by F. Bordes and D. de
Sonnevillle Bordes? i3 the heterogenity of the criteria used in the typological classi-
fication’. Accordingly, the reseatch procedure leading to the classification of types,
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icaticon of stonee impdémentsits], Krakéw 1965, pp. 1—16. .
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68: 1886, no: 2, pt. 2, pp- 238=285



JANUSZ K. KOZLOWSKI
456

used without any chamges since the beginnimg of this eentyry, has been named
“Intuiitive serting proeedurs’. _ .

We should, hewever, bear in mind that the lists of types Which have been
introduced inte archasnlogical literatyre in the past 18 years are the resuit of
8 multistage ¢lassification (dendrogram) in Which the elassification of taxonemie
units was based eR variows, mestly single, eriteria: From this peoint of view, the
classification of particwlar sets of stone arfifacts Was eorFect, netably in_ these
cases where the defipite taxonomMc URits coFrespondsd to single eriteriz: In the
case of a larger number of eriteria the matter Was mOFe COMPIEX, SiRCe Barticular
typological units were net ureguivecal The elassification seheme used in the
tradiitional typeolegy ean be represented as follews:

In this case we deal with three taxonommic umits of different orders, within
which set A was first divided into two subsets (Al and A2) and sub-set Al was in
turm divided into two subsets of still lower order Al' and Al"., Set A was
distinguished on the basis of critérium a, wihetess all artifacts included in the set
are characterized by a defnite artibute marked as a;. Attribute b can be disting-
uished for all artifacts of this set, but part of the artifacts will be charactenized
by attribute b, and part by b, By using the same primciple this procedure can be
carried on.

It should be emphrsized that the term critérijwm (Rttrifbute¢) is used
to denote a concrete attribute found on all or part of artifacts of a givem set. The
attribute can be single (e.g. presence of absemee of bukim-sear) or may have
a number of qualiitiieess (e.g. the shape of the working edge: convex, concave,
wavy, straight, etc.). In each case we deal with at least two attribute states of
a given attribute (in extreme cases with presemce of absemee). In this sense our
concept of “attribute” corresponds to the “attribute state” of Anglo-Saxom scholars®

The taxonomic units of vatious orders thwg elassified are reduced te a com-
mon denominator within a conerete typolegieal list. Theugh the elassification of
particular units can thus be eeffect and eonsistent, the grouping ef units ef diffe-
renmt hierarchy in one order right raise doubts. th the exampie queted abeve, the
list of types contains undier conseeutive nummbers artifacts assigned to subsels AL,
AR", A2. In this case all the units claifh to be recoghZed a8 tyPRs. et us try to
Hlustrate this procedure by the following éexample:

5D. L. Clarkiees, ANEMLARLAL 35‘%@5&%}% EBRdRR f‘ggg, B: 145;
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In the typological list worked out by D. de Sonnevillle-Borges the units mentioned
here bear consecutive numnbers (Ak — ne. 1, Al = Re: § Ak = po: 6 A3 —
no. 8), and mix with other units classified on the basis of ether eriteriz (ineiuding
metrical ones, mainly concerning prepertions).

Though particular "types® eecwrring in the eclassical lists de Ret represent
taxonomic units of the same order, yet the essentially eorrect principle of their
classification should be emphasized. This refers notably o cases Where particular
taxonomiic units of the same erder eovrespord to one SoFt of criterium, and BatH:
cular "types’ are defined by different attributes of 3 giveR SHiRbum:

Repiying te the eriticism of Anglo-Saxon researchers; B: de Somneville-Bordes
rightly drew attention to the ebjective test of the classicl list of types ’Hﬁ’fﬂ&h‘ﬁ
to the consistently Fecurrent statistical relations BetWesn PAFHEWIAF §¥B8i8§}8%
units in assemblages which Fepresent definite and culturaly diFierentiated RS

Much mere eomplex is the elassification Wiich takes iRto 3ccguRt §S‘V’$F§‘j
teria and attribwtes: TR this case We should frgg to define particHtar XSRS
unils by using. the same RURBEF of erlleria, Whersas Hhe tlassisat (198 o K
include units elassified by apRAIRG Varying RURDEFS Of Eriteria ThIS 1S IES ek

by the abeve example, in which type Al was classitied by SmBISVIRG ERfEris & 3
and ¢, and ype A2 by employing BAly criteria 4 ard B If ml.lss gass the ‘iﬁ%ﬁrgi@’&a
procedure as applicd to (ygolswEH CIasscation 965 ROt 1538 18 2 Saliciaciary

selution ef the prebler.

THE STATISMICAL DEFINITION OF FHE TYBE

tn studying a definite set of stone artifacts (A) we can distingwish eviteria
(attribugs) Which serve to elassify the set. As memtiomed above, these are ¢omerel
TR @ S8ARGVillEcBmsdass Lé@siliaion du Palilitigne SumTieuT &
Ewfppe oceiipsiaiele ot s ;f ififatigion, ,,Bulletin de la Seciéte Frekistorigue FEran:
gaise”, vol. 63: 1966, no. 1, pp. 3—33.
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attributtes found on partiicwllar artifacts and occurring in different variamts. More-
over, these attributes can be of quantitative nature, notably as metrical attributes
of artifacts. The criteria (attribufes) and their states (qualities), or quamtiifies thus
classified can be presemted as follows:

On this basis it is possible to distinguish N possibilities of mutual carrelations
of particwlar attribute states within y criteria (attrifutbsy). The number of combina-

tions thus obtained can be very high:

Not all combinatioms, however, will really occur. Nor will the number of ar-
tifacts characterized by partiicular combinations of attribute states within y criteria
be the same — some combinztions will be represemted by single artiffacts, whereas
other will be found on a larger number of artifacts.

This procedure used in typological classification was introduced by J. R. Sac-
keit? and S. and L. Bindford®. Their aim was to find a maximum number of
criteria, defined as a “system of attributes™. Natwiallly, in order to detertmine the
frequency of artifacts with the some attribuite states within a given attribute
systemn It was necessary to tise a computer (to deteet correlations) and a calculus
of probability to denote ramdem (non-signifieant) and nen-randem (significant)
correlatiions. Results thus obtained have greatly helped te make the definitions
of partiicular concepts rere precise amd eontributed te defining the type.

The difficulty to define a type was repeattedlly emphasized in tradiiiomal typo-
logy®. Hence the tendemecy that has recently appeared to discard the common terms
used for taxonomic units and replace them by a letter-cipher systemi®. This ten-
dency is doubtless right when the multistage elassifieation (dendregramy) of tradi-
tional typology is comcerned.

At the same time, in consistence with the principies of logie, a type should be
regarded as a kind of model, established by erapirical metheds. Today the model
cannot represent the “most typical” artifact (as often the ease was in traditional
typology), but it must be defined on the basis of the pessibly largest set of artifacts
with the use of several criteria which allow us te deteet the mest fregquent com-
binations of their attrilbuites. The type thus defined iz ot prifhary impeorine in the
typological classification. Moreover, the inerease in the Aumber of eriteria leads to
the definition of typological units of the lower erder, Wwhereas the deerease in their
number — to defining typelogical units 6f the higher erder. 1R this way, the
definition of the type as propesed by us in 1965 eeuld be made mere preeise. On
that occasion I have already drawn attention e the “speeifieity of reeurrent
relations between tools™fi. In this sense our definitien is elese te that givea by
D: L. Clarke according to whom the type is “an hemegenows pepulation of artefacts

7J. R. Sackedl, Ouani _
,Amerlcam Ag?h%@%‘l@@h%fs %lwgg i%gﬁﬁﬂl@%zs o %ﬁ?ﬂ? Palfebihttic ke ’M@if
R. in
Vol eﬁlK 1855, Bh" 4S50 Sy Syseeiities awh Gt B‘}‘%Féé§s, (American Aniiguity’,
lsskki i, K @zt . _
R fvieaiel cjtmmcbx\%ﬁé(kl 6p. 6it., pp. 11—i3
u|<&)<wv\ad$kk1, K oztooms i i, p. 6!&:,5 18.
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which share a consistently recurrent range of attribute states within a given
polythetiic set”2.

Owing to the statistical study of correlation frequency of particular attributes
within a given number of criteria (attributes) it is possible to determine the homo-
genous or heterogenous character of a given set of artifacts. In this respect, three
situations can be diisimguished:

1) When within a given set only one attributte state within a given attribute
complex attains a maximum frequency (e.g. ay+b, +cgsHdl; whereas other attribute
correlations are represented by single specimens only.

2) When within a set there occur several attribute states within a given
attribute complex which attain a maximurn, roughly equal frequeney e.g.

Beside, there occur correlatiions represented by single specimens, forming a “back-
ground™.

3) When all combinations of attributes are represemted by single artifacts.

By employing statistical rnetihods it is possible to determine the significant or
non-significant character of correlations between particular aftributes.

Only when a given attribute state (within a given attribute complex) shows
a high frequency and when the significant (non-ramdlom) character of the owmmnrelation
of particular attributes is highly probable, a type can be regarded as a model of
a definite taxonomic unit. The type thus defined is of empirical nature and at the
same time close to the “ideal” type. The number of criteria used indicates the order
of a given taxonomical unit.

The process of the typological analysis presemted above consists in finding
a possibly large number of criteria and corresponding attributes within a given
set and allows us to establish the frequency of single correlations between parti-
cular attributes (i.e. within two attributtes). When “pairs” of usually co-occurrent
attributes are thus distimgwishedi, the most vital connections between particular
attributtes can be established. This is of great importamce for various aspects of
the typological analysis, notably for determining the hierarchy of criteria, e.g. when
tradifional classifications are concerned. The usefulness of these determinations
for the comparison of various sets and for establishimg the seriatiom of their
correlations demands a separate study and will not be discussed here. It should
be stressed that in order to test the homogenous or heterogenous character of the
sets, a detailed study of the correlations of two or three attributes was made by
J. de Heinzelin de Braucourt who cited a number of interesting examples'?,
Methods described by the author concern both qualitative and quantitative attri-
butes. The probability of the significant (non-ramdom) and random character of
correlations thus defined was estimated by L. R. Sackett™ and L. Veries®. We
shall revert to this question when discussing the “kmives of the Pragimik type".

# C larkee, op. cit,, p. 188. , .

B7J Heinzelim de Brawcourti, Prifuipipdes de disgmoese numedgieue en
tymddgizie, ,Memoires de l'Academie Royale de Belgique”, vel. 14: 18606, ne. 6,
pp. 1-—72,

¥ sackettt, op. coit. ) o .

B 1, Vertteess, Analjgpse statstiaae des imilpgiedes pal@nidiiiagyves, ,Palaeehi=

storia”, vol. 10; 1964, p. 15 f{.
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CRITERIA OF TYPOLOGICAL CLASSIFICATION

The homogenity of the criteria of the typological classification was pointed
out both by D. de Sonmeviillle-Bordes in her discussion with Anglo-Saxom scholars,
anti by B. Balcer in his polemics with the author and S, Kowwsdiiif. These
criteria are limited to momgiuilvgical ones, whereas the other are only the result
of the subjective intermprettiom of the form of aritfects™ This attitude seems
principallly sound. Howewer, in my view, we should not completely discard what
S. Kowallski and mysdlf have named “techmical -criteria®. Otherwise we should
treat all morphological attributtes of an artifact as equal and consequenmtly get
lost In a mass of detaills which wouwld make a correct typological analysis im-
possible.

The “techmical criteria” which are of a higher order since they group a series
of morpiulogical attributes of an artifact, allow us to make a “pre-sslkectiion® from
the point of view of the mamuffacture process of a given tool. Naturally, the choice
of this group of attributes is the result of the attitude of the investigator — in this
case of this conviction consistent with the primciples of historic materiizlisrm that the
most vital sphere of humam activity is the productiom process itself.

Consequently, we can distinguish purely mompficdiogical criteria (e.g. the shape
of the! working edge of an artifact) or techmical ones which are the sum of
selected morphological attributies (e.g. the kind of retouch, the way in which the
tool apex was formed, the burin scar) subordimated to the reconstructiiom of the
method by which a given tool was made. This procedure can be represemied by
the following sclierme:

The scheme shown above can be illustrated by the fsllewing example:

Simple morphological criteria: A) shape of the Working &dge;
attributes: a) straight; a)) ecenvex; a;) eoneave Efe;

Techmical criteria: A) kind of retgueh.

% Ballcesr, op. oit., p. 156.
# Sonmewiillle- -BRGH@es, Leoblifon. . B: 5
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By applying techmical criteria which as a matter of fact are the sum of se-
veral morphological criteria subordimafied to the recomstrucition of the method by
which a tool was made and thus are a sort of “attribute complex™, we avoid an
accidental selection of the criteria of typological classification.

The functional criteria consist exclusively of traces of use which are the
subject of a separate non-typodbyggicall sphere of study called traseology. Only when
the traces of use are classified by traseological methods, they can be correlated
with separate morphological criteria or with complexes of morphollogical criteria
within given sets. This study is very promisimg as it. allows us to get an insight
inte the way in which the sets of tools and other artifacts were used and into the
strueture of the production pieocesy itself, and of the way in which the demands
g a primitive eommumity were mett,

Finally, we have to agree both with D. de SommenilleSiouies® and B. Baleer®
that the “cultural and chromolegiical” criteria refer only te the denomination of
types and should not be linked with the classification of taxenemmic uRnits.

PROBLEM OF THE “KNIVES OF THE PRADNIK TYPE
(AN EXAMPLE OF APPLYING THE ATTRIBUTE SYSTEM)

The definition of the “kmife of the Pradwik type” is one of the most debaiable
and difficult problems in the classification of palacolitiic tools: T have selepied
this example in order to ilustrate the pessibility offered By the stahistical dehini:
tion of a type based on the use of the attribite Ysiem: o .
Before defining particular eriteria we should Fecali the defipitigns of this 183
which have been advameed so far and wiich will facilitate tRe selsehiop of h
criteria. Tn his definition of the knife of the Prafmik type: S KFHEOWS %a}sg_
attention to the following elements assesiated With COTFESPORGIRG AtHHIRNSSE:

<

.
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In order to establish the attribute system I have made use of the material
recovered by S. Krukowski in the Ciemna cave and housed in the State Archae-
ological Museum in Wamsaw®. I have distinguished 54 tools identified as knives of
the Pradmik type and preserved well enough to allow us to reconstruct all elements.
According to W. Morawsiii, the total number of these tools together with frag-
ments is 81. Part of them?™, however, consists of fragments unsuitable for this study.

On the basis of the definitions made by S. Krukowski and W. Chmielewski
I have distinguished 6 principal criteria correspondimg to particular elements of
the tool. The criteria are exclusively qualitative. The quantitative criteria demand
the use of another procedure and were therefore omitted from these comsiderations.
For the same reason I did not use the critérium provided by the area of the tool
covered with flat retouch, since it requires the employment of appropriate guanti-
tative divisions. On the other hand, the surface and bifacial working is treated
as a qualitative attribute concerning particular elements of a tool. In this case,
only the absence or presemce of this attribute has been established.

Thus the fundamental criteria of the classification are as follows:

1) Worlkiimg edge — longer side sharpemed by retouch — considered in
regardl to the kind of workimg. This is a complex critérium of a techmical arder,
since it includes simle mormtodbgical criteria (position of retouch scars in relation
to the edge and the flat side of the tool, cross-section through the tool, ete.)
subordinatiedi to the reconstructiiom of the mammer in which the tool was prepared.

2) Workiimg edge — considered in regard to shape.

3) Apex (defined by S. Krukowski as a “beak™) considered in regard to the
way in which it was worked (complex eritérium).

4) Obtwmse emd (i.e. part of the back near the apex as far as the truncation
which divides it from the trumcated back, usually parzllel to the working edge) —
considered in regard to the way in which it was formed (also complex critérium).

5) Back — considered in regard to the way in which it was formed.

6) Base (as in S. Krulkowski’s definition — part of tool opposite to the apex,
according to W. Chmmielewski — “partie proximek’) — considered in regard 1o
the way in which it was worked.

The six criteria presemted above (they are virtually the principal elements of
the tool — cf. fig. 1) are associated with the following attributes:

1) The kind of workimg the edge;

11. Bifacial (i.e. worked on beth sides along the whole length) and symmetrical
(i.e. in which the ideal surface of the tool?® iz the seeant 6f the interfacial angle
formed between two surfaces of the tool near its working edge),

12. Bifacial and asymmmetrical,

13. Unifacial and syrmmmetrical,

14, Unifacial and asymetrical (l.e. the ideal surface of the teel dees net form the

# 1 wish to express my thanks to doe. di hab. Jjan Kewsalezyk for his kind
permission to study the celleetion frem the €iemha eave, heused iR the State
A%ﬁ;@i\l’[@n Museus, Waﬁ%&:; st skicin; 6i i [ dlend

% W. MorawssKd i, Seanvisieko palkeditisgeene 1 f‘qﬂwm: enpRkj ltpeoti-
thiéc site In the Ciumna oawsh] (B. A, disseriation IR g%%fc%fﬁh tam very grateful
to Mr W. Morawski for his permission given te me I8 Fead His dissertakiom before

it h%? (b:%éf} puﬁilim@d; loh 8. K Fucons ki _ ) T e
. in this question 8. K Fuic0ows K i AWA Ko GBrR;Salitielskislie 2 Hohca
nast¢powanienia  BSEIBIENY0 HRONAERRia T ;w%‘fg A 2%{9% B Siige _fiom
SH8on 15, PRATAY s Y 5%2%%%‘@% esle-

thee emdl of the lasit GiRcdatign n I
gicznego”, vel. 1i 1828, p. 434 1, 5SPrAWREENA Bl
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secant of the interfacial angle at the working edge but nears one surface of the
tool or corresponds to it).
2) Shape of the working edge:
21. Straight,
22. Convex,
23. Wavy,
24. Slightly comcave,
3) Apex:
31. Without para-burim scar,
32. With flat para-burim scars (single or multiiple) forming an acute angle with
the opposite surface of the tool,
33. With para-burim scar forming an obtuse angle with one side of the tool, and
an acute angle with the other (i.e. situated as in proper burinms)?¥,
34. Formed by splintered technique (bifacial),
35. Secondariily flaked.
4) Obtuse end:
41. Symmeitiiallly thinned by bifacial retouch,
42, Asymmetticallly thinmed by bifacial retouch,
43. Thinmned by bifacial retouch — with zigzag course of the edge,
44. Thinmed on one side,
45. Thinmedl by splintered techmique (as apexes of the trumcated blades of the
Kostenki type),
46. Thinmed from the flaked notch by splintered techmique (also remiimiscemt of
certain truncated blades of the Kostenki type),
47. Blunted sftraight,
48. Blunted caomvex,
49. Blunted camcave,
50. Absence of distinct blunted end (one common edge with the back).
5) Back:
51. Cortical,
52. Thermical scar,
53. Backed with large flaking (usually two or three retouch scars),
54, Blunted straight (from the surface of the tool which was primariily surface
flaked),
65. Slightly eurved (reminiscent of the Audit knives),
66. Thin, ie. formed where the non-worked often thermis scar intersests the
surface covered by flat retouch,
57. Thimmed, i.e. bifacially worked.
6) Base:
61. Unprepared (cortical, thermic or mixed)
62. Preserwedl striking platform (usually prepared),
63. Blunted by retouch — sfraight,
64. Blunted by retouch — convex “amitsoaper-like”,
65. Bifacially retouched (ithinned),
66. Tramswersely hroken.
The correlation of particwlar attributes within the criteriz distinguished are
shown on table I. The table has been made for 54 specimers, sach Raving nearly

2 Cf also G. Bosiifsklii, Eime Vatiante dar gefnik Ggféi’d
Bulftden, ,Jahresschrift flir Mitteldeutsche V@rg@ssﬂhil@ﬁkf@ %’f % ggp pp: %%
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all elements of the classification criteria. Alltugetier, within the six eriteria
36 attributes were groupef.

In the first stage the table serves to detect the frequency of correlation
betweem particular pairs of criteria. The most frequent correlations are:

Other correlations are less frequent. In the set under discussion the attributes
which correlate most often include a straight end with bifacial and summetrical
working and a straight edge with a naturall cortex back. Of the other characteristic
correlations attentiom shouwld be drawn to a natwutal cortex back (51) with a natural
cortex base (61) and to an obtuse end wotked by flaking technique (45) with
a natural cortex back.

The most frequent correlations are those betweem the obtuse end (4) — the
back (5) — the working edge (1, 2), whereas the way in which the apex was worked
does not show any constant associatiom with other elements; in other words, the
presence of absence of a para-buim sear correlates equally with other elements
of the tool. Thus the para-lurih sear is not a distinet element ecorieliing with
a definite group of other attributes of the teel.

The correlations between criteria 1, 2, 4 andl 5 will beesrne more ebvious when
attributies referring to all kinds of end thinmimg (41-48) are grouped within crité-
rium 4. The thinned end, whieh is a distinet part betweem the apex and the back
proper, usually divided from it by a distinet trwicalivh, is a eharacirRnigiic element
of the artifacts Included in the set under diseussionh. The frequenecy of correlations
between attributes 41-46 and other eriteria iz as fallaws-

)

)

)

)

)
The most frequent correlation is that between a thinded end and a blunat back,
a straight edge and a natural base. OR the ether hand, the esrrelation ef a thinned

and with a bifacial symmeificah edge i3 somewnat Mo frequent (28.6%) than with
an asymmeltiical unifaeial edge. The eorrelations Menkined abeve ean Be ihhustra-

ted as fellews:

The eerrelations which occur in over 20% of specifens have been matied by
2 deubie line. The remaiming correlations occur in 24 te 18% of artifaets in the set
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describedl. Only frequent correlatiions have been taken iAt® aceount, though the
probaiiiility of a single co-occutehce 6f a definite attribuite, ie. atifibutes 1 and 3
is about 6% (0.0625), and thus the lewer freguemcies of @effelatieﬁ% between par-
ticular attributes can also be signifieant.

Summiing up the above remaiiks it is possible to state that the whole set is
dominated by tools with a thinmed end, a natural blunt back and a straight Werk-
ing edge. The edge can be symmetiical and bifacial (characteristic of tools defined
as kniwves) or asymrmetticall and unifaeial (eharacherstiic ef side-serapsssy). Beth
groups of specimens eam have a para-burih sear, as illustrated By the fellewing
list:

The proportions of artifacts with and without para-fburim scars are equal in both
groups (11 and 14).

If instead of single correlatiions, the occurremce of definite attributtes within
all criteria is exammimedi, a relatively pronoumcedl dispersion becomes apparent.
Only the cambination

occurs four times. The following cembinations occur three times:

The combinatioms which occur twice are:

The other combinations occur singly and therefore they are net quoted hers: The
total number of single combinations is 28.

It should be emphasized that when the shape of the Working edge (criteritm 3)
is left out and attributes 41-46 are greuped together an identical moded, TEEUTFiRg
7 times (12.9%), is Jtimed:

When we decipher this code we obtain: a teel with a bifacial apd symmetrical

% To calculate the probability of the co-occuremce of single attribuiss the
following formula ean be used:

where n — whole number of test elements,
p — probability of single co-occurrence 6f & §1tttﬁlﬁ’b‘tt@ states WitR

y attribute states wiithiin & given attribule § buje states. Natu-
s S i (et BRI L G
rally, i s very low,
discussion of certain problems EORE ’FHH‘F& Fi‘? Pg |1 Jephpiorn e %f%?eé 5‘23
thanks are due te dee. gr J. Piaskowskt

|st|ca

30
Sprawezd. Archeolog, t. AXIV



466 JANUSZ K. KOZLOWSKI

Fig. 1. Partiicular elements of Pradnik-knife

working edge, a para-burim scar, a thinned end, a natural biunt back, and a base
blunted by retouch. This combination is the model of the knife of the Pradnik
type, worked out on the basis of the set from the upper layer of the Ciemna eave.

FINAL REMARKS

Several important problems referring to the definition of a type have been left
out from this study and will be discussed in a separate paper. One of these is
the correlation of metniical attributes which demands special methodls. The me-
thod to examine the voriability of one attribute and the correlations between two
and three metrical attributes has been already worked out by J. Heinzelin de
Brauwountf® For the statistical deflnition of the type, howewer, it is necessary
to take a large number of variables lato account, and to work out a method of
a correet seleetion of quantitaltive limits (divisions), when correlations between
several attributes are examimedl. Neither have 1 discussed the problemn of compa-
ring sets whieh are amalysed with regard te a series of gualitative attributes
with the use of the eriterium 6f ehi-square. This guestion has been widely discu-
ssed by L. Vertesh These methods are alse of impertamee for the statistical de-
finitien of a type, based on the eemparative analysis of several sets, as shown
by J. R. Saekelt™. Owing te them, it is pessible te establish the varihiflity of the
eorrelation of attributes within a series of eriteria iR a Rumber of sets (imvento-
fFies). IR this way a basis is ereated whieh allews us te study eut enly the varia-
bility of the frequeney of taxonomie units as iR fraditional typelegy but alse the
evelution of types elassitied ep the basis of the atiribute states.

% Heiimzellim de Braueourt, op. oit., pp. 5=27.
% Venrttess, op. cit,, pp. 20—31,
8 Sachkeettt, op. cit,, pp. 382—389,





