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ABSTRACT

The aim of this study is to demonstrate a small part of the opportunities of statistical methods and software
for the Chalcolithic dwellings’ architecture. It represents the problems which limit this kind of research. This
study utilizes the statistical approach to analyze the Chalcolithic dwellings in Northeastern Bulgaria. The area
provides great opportunities. It includes entirely excavated Chalcolithic settlements or ones with completely
excavated building layers — Vinitsa, Golyamo Delchevo, Ovcharovo, Omurtag, Polyanitsa, Radingrad and Tar-
govishte. A total of 628 Chalcolithic buildings have been analyzed. The information has been systemized and
entered into an electronic table. It has been statistically processed via the statistical software. As a result, a
number of conclusions have been drawn. They reflect the chronological dependencies, the exposure, the shape
and the size of the dwellings, their inner plan and arrangement.
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The current study presents a statistical approach to dwellings from a number of Chalco-
lithic settlement mounds, located in Northeastern Bulgaria. The aim is to reach a conclu-
sion regarding their chronological distribution, as well as to differentiate the stages of their
development. I would like to point out that my study is, to a great extent, theoretical. At
this stage my aim is to represent the problems which I have faced in choosing statistical
database as well as the opportunities which it provides. It is focused mainly on the meth-
odological problems of the statistical analysis” application. A number of possibilities, which
it provides, are also observed. The results are preliminary and some of the conclusions are
likely to undergo corrections.

The statistical analysis of dwellings architecture requires a large database to be built
up. The almost entire lack of completely excavated Chalcolithic settlements with throrough-
ly researched building layers presents a significant problem. It is common in archaelogical
excavations that a great part of dwellings remains unearthed or not entirely excavated.
Published information is also often incomplete. Stratigraphic data, descriptions, photo and
graphic information are missing. Overall this significantly impedes the creation of the nec-
essary database and the statistical study of the Chalcolithic dwellings.

In this respect, Northeastern Bulgaria provides great opportunities. The area is one
of the best studied the country. It includes a number of completely excavated settlements
or ones with completely excavated building layers. They cover a significant chronological
span (from Early to Late Chalcolithic period), as they provide the opportunity to gather
the maximum amount of information about Chalcolithic architecture. For this reason, at
this stage of my study, only dwellings from completely excavated settlements in the area
have been statistically processed — Vinitsa (Pagynuesa 1976, 10-58), Golyamo Delchevo
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Fig. 1. Map of Chalcolithic settlements used in research (by the author)
Obp. 1. Kapma na XarxoAumHume ceAumla, usnoAséaru 6 uscaedsatemo (om asmopa)

(Toaoposa u ap. 1975 23-51; Todorova 1982, 90-106), Ovcharovo (Togoposa n ap. 1983, 27-
41; Todorova 1982, 119-143), Omurtag (Anreaosa 1999, 66-67), Polyanitsa (Todorova 1982,
155-163), Radingrad (I1sanos 1984a, 5-7; Vsanos 1984b, 82-84; Todorova 1982, 166-168) and
Targovishte (Anreaosa 1986, 38-42; Todorova 1982, 176-180) (fig. 1.). A total of 628 Chal-
colithic buildings have been analyzed. The information has been systemized and inserted
into an electronic table. A lot of indicators reflecting the house architecture in detail have
been set apart and used. They can be divided into 4 main groups. The first group includes
indicators, reflecting the chronology, the cultural background and the characteristics of
the settlements they belong to. It has been taken into account whether the settlement was
burnt down or not, the presence and type of the enclosures, the total residential area (com-
bined with that of the enclosures), the inner settlement area (without that of the enclosures),
the built-up area and the open-air (street) area. The second group of indicators reflects
the condition, layout and internal division of the dwellings. The state of preservation of
the dwellings (preserved, partly destroyed, almost destroyed, destroyed), their exposure
(north-south; east-west; northwest-southeast; northeast-southwest) and their shape (quad-
rangular, rectangular, square, trapezoidal, L-shaped (angular) and chain-plan ones) have
been taken into consideration. The particularities of their plan and the internal layout have
been pointed out. The presence of a shed and its position, with respect to the side of its con-
struction, the number of floors, the number and layout of the internal premises (the rooms)
and the number and layout of the entrances have been taken into account. Their metric in-
dicators (the length of the walls, the length of the interior walls, the length and width of the
sheds, the area of the respective dwelling and that of the separate rooms inside the house)
have been also taken into consideration. The third group reflects the building materials and
the construction technique used for the Chalcolithic dwellings in Northeastern Bulgaria.
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b)

Exposure Frequency Percent
N-S 283 451
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Fig. 2. a) Exposure of Chalcolithic dwellings in Northeastern Bulgaria (by the author); b) Shape of

Chalcolithic dwellings in Northeastern Bulgaria (by the author)

Oop. 2. a) Opuenmayus na xarxorumnume xuruua 6 Cesepousmouna borzapus (om asmopa);

b) popma na xarxorumrume xuruuya 6 Cesepousmouna bvazapus (om asmopa)
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Exposure - Early Chalcolithic Frequency Percent
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Fig. 3. a) Exposure of Early Chalcolithic dwellings in Northeastern Bulgaria (by the author); b)
Exposure of Middle Chalcolithic dwellings in Northeastern Bulgaria (by the author)
Oobp. 3. a) Opuenmayus na panroxarkorummume xuiuua 6 Cesepousmouna borzapus (om
asmopa); b) opuenmavus na cpednoxarxorumnume xuruuga 6 Cesepousmoura borzapus
(om asmopa)

122



Problems and opportunities of statistical analysis of the Chalcolithic house architecture ...

b)

Exposure - Late Chalcolithic Frequency Percent
N-S 96 36.6
EwW 115 43.9
NE-SW 35 13.4
NW-SE 13 5.0
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Fig. 4. a) Exposure of Late Chalcolithic dwellings in Northeastern Bulgaria (by the author); b)

Shape of Early Chalcolithic dwellings in Northeastern Bulgaria (by the author)

O0p. 4. a) Opuernmayus Ha KvcHoxarxoaumuume xuruua 6 Cesepousmouna borzapus (om
asmopa); b) popma na parroxarkorummume xuruuia 6 Cesepousmouna bvazapus (om asmopa)
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Shape - Middle Chalcolithic Frequency Percent
quadrangular 7 311
rectangular 116 50.9
square 21 9.2
trapezoidal 9 3.9
chain plan 1 4
irregularly shaped 5 2.2
L-shaped (angular) 4 1.8
unidentified 1 4
Total 228 100.0
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Shape - Late Chalcolithic Frequency Percent
quadrangular 63 24.0
rectangular 152 58.0
square 13 5.0
trapezoidal 7 2.7
triangular 5 1.9
irregularly shaped 3 1.1
L-shaped (angular) 3 11
unidentified 16 6.1
Total 262 100.0
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Fig. 5. a) Shape of Middle Chalcolithic dwellings in Northeastern Bulgaria (by the author); b)
Shape of Late Chalcolithic dwellings in Northeastern Bulgaria (by the author)

Oop. 5. a) Popma na cpedroxarkorummume xuruuya 6 Cesepousmouna bvazapus (om asmopa);
b) popma na kvcroxarcorumnume xuruua 6 Cesepousmouria borzapus (om asmopa)
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Exposure + Shape - Early Chalcolithic

Shape
irregularly
quadrangul square trapezoidal chain plan shaped unidentified Total

Exposure N-S Count 1 55 9 0 3 L] L] 78
Z;v;:::e 14.1% 70.5% 11.5% 0.0% 3.8% 0.0% 0.0% 100.0%

% within Shape 61.1% [T 81.8% 0.0% 100.0% 0.0% 0.0% 61.4%

% of Total 8.7% 43.3% 71% 0.0% 2.4% 0.0% 0.0% 61.4%

E-wW Count 6 27 2 1 0 1 0 37
Z;‘;:;I:e 16.2% 73.0% 5.4% 2.7% 0.0% 2.7% 0.0% 100.0%

% within Shape 33.3% 30.0% 18.2% 50.0% 0.0% 50.0% 0.0% 29.1%

% of Total 4.7% 21.3% 1.6% 0.8% 0.0% 0.8% 0.0% 29.1%

NE-sW Count 1 8 0 1 0 1 0 1"
Z:(‘;::l:rr‘e 9.1% 72.7% 0.0% 9.1% 0.0% 9.1% 0.0% 100.0%

% within Shape 5.6% 8.9% 0.0% 50.0% 0.0% 50.0% 0.0% 8.7%

% of Total 0.8% 6.3% 0.0% 0.8% 0.0% 0.8% 0.0% 8.7%

unidentified  Count 0 0 0 0 0 0 1 1
Z‘;(‘;::l:?e 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 100.0%

% within Shape 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.8%

% of Total 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.8% 0.8%

Total Count 18 90 1" 2 3 2 1 127
é;:::t:?e 14.2% 70.9% 8.7% 1.6% 2.4% 1.6% 0.8% 100.0%

% within Shape 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

% of Total 14.2% 70.9% 8.7% 1.6% 2.4% 1.6% 0.8% 100.0%

Fig. 6. Exposure and shape of Early Chalcolithic dwellings in Northeastern Bulgaria (by the

author

)

O0p. 6. Opuenmavus u popma Ha paHHOXAAKOAUmMHUMe Kuruuia 6 Cesepousmouna boarzapus

(om asmopa)

Exposure + Shape - Middle Chalcolithic

Shape
irregularly L-shaped
quadrangular rectangular square trapezoidal chain plan shaped (angular) unidentified Total
Exposure N-S Count 38 36 18 3 1 3 1 [ 100
% within
Exposure 38.0% 36.0% 18.0% 3.0% 1.0% 3.0% 1.0% 0.0% 100.0%
% withi
shape 53.5% 31.0% 85.7% 33.3% 100.0% 60.0% 25.0% 0.0% 43.9%
% of Total 16.7% 15.8% 7.9% 1.3% 0.4% 1.3% 0.4% 0.0% 43.9%
E-W Count 25 56 1 4 0 2 3 1 92
% within
E:(posure 27.2% 60.9% 1.1% 4.3% 0.0% 2.2% 3.3% 1.1% 100.0%
% within
thape 35.2% 4.8% 44.4% 0.0% 40.0% 75.0% 100.0% 40.4%
% of Total 11.0% 24.6% 0.4% 1.8% 0.0% 0.9% 1.3% 0.4% 40.4%
NE-SW Count 7 18 2 1 0 0 0 0 28
% within
Exposure 25.0% 64.3% 71% 3.6% 0.0% 0.0% 0.0% 0.0% 100.0%
% withi
shape 9.9% 15.5% 9.5% 1.1% 0.0% 0.0% 0.0% 0.0% 12.3%
% of Total 3.1% 7.9% 0.9% 0.4% 0.0% 0.0% 0.0% 0.0% 12.3%
NW-SE Count 1 6 0 1 0 0 0 0 8
% within
E;posure 12.5% 75.0% 0.0% 12.5% 0.0% 0.0% 0.0% 0.0% 100.0%
% within
thape 1.4% 5.2% 0.0% 1.1% 0.0% 0.0% 0.0% 0.0% 3.5%
% of Total 0.4% 2.6% 0.0% 0.4% 0.0% 0.0% 0.0% 0.0% 3.5%
Total Count Kl 116 21 9 1 5 4 1 228
% within
Exposure 31.1% 50.9% 9.2% 3.9% 0.4% 2.2% 1.8% 0.4% 100.0%
% withi
sohv:pem 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
% of Total 31.1% 50.9% 9.2% 3.9% 0.4% 2.2% 1.8% 0.4% 100.0%

Fig. 7. Exposure and shape of Middle Chalcolithic dwellings in Northeastern Bulgaria (by the
author)
O0p. 7. Opuenmavus u popma na cpedroxarkorumume xuruua 6 Cesepousmouna borzapus

(om asmopa)
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Exposure + Shape - Late Chalcolithic

Shape
irregularly L-shaped
quadrangular_| rectangular square trapezoidal _| _triangular shaped (angular) | unidentified Total

Exposure N-S Count 24 49 6 4 3 2 1 7 96
% within

Exposure 25.0% 51.0% 6.3% 4.2% 3.1% 21% 1.0% 7.3% 100.0%

% within Shape 38.1% 32.2% 46.2% 57.1% 60.0% 66.7% 33.3% 43.8% 36.6%

% of Total 9.2% 18.7% 2.3% 1.5% 1.4% 0.8% 0.4% 2.7% 36.6%
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% of Total 1.5% 27.5% 2.3% 0.4% 0.8% 0.4% 0.4% 0.8% 43.9%

NE-SW Count 5 25 1 2 [) 0 1 1 35
% within

Exposure 14.3% 71.4% 2.9% 57% 0.0% 0.0% 2.9% 2.9% 100.0%

% within Shape 7.9% 16.4% 7.7% 28.6% 0.0% 0.0% 33.3% 6.3% 13.4%

% of Total 1.9% 9.5% 0.4% 0.8% 0.0% 0.0% 0.4% 0.4% 13.4%

NW-SE Count 4 5 [) 0 [) 0 ) 4 13
% within

Exposure 30.8% 38.5% 0.0% 0.0% 0.0% 0.0% 0.0% 30.8% 100.0%

% within Shape 6.3% 3.3% 0.0% 0.0% 0.0% 0.0% 0.0% 25.0% 5.0%

% of Total 1.5% 1.9% 0.0% 0.0% 0.0% 0.0% 0.0% 1.5% 5.0%

unidentified  Count o 1 0 0 0 0 0 2 3
% within

Exposure 0.0% 33.3% 0.0% 0.0% 0.0% 0.0% 0.0% 66.7% 100.0%

% within Shape 0.0% 0.7% 0.0% 0.0% 0.0% 0.0% 0.0% 12.5% 1.1%

% of Total 0.0% 0.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.8% 1.1%

Total Count 63 152 13 7 5 3 3 16 262
% within

Exposure 24.0% 58.0% 5.0% 27% 1.9% 1.1% 1.1% 6.1% 100.0%

% within Shape 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

% of Total 24.0% 58.0% 5.0% 2.7% 1.9% 1.1% 1.1% 6.1% 100.0%

Fig. 8. Exposure and shape of Late Chalcolithic dwellings in Northeastern Bulgaria (by the author)
Oop. 8. Opuenmauyus u popma na KvcHoxarkorumnume xuruua 6 Cesepousmoura bvazapus
(om asmopa)
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Fig. 9. a) Built-up area of Early Chalcolithic dwellings in Northeastern Bulgaria, in m2 (by the
author); b) Built-up area of Middle Chalcolithic dwellings in Northeastern Bulgaria, in m2
(by the author)

Oo0p. 9. a) Irouy, na parnoxarkorummume xuruuia 6 Cesepousmouna boazapus (om asmopa);
b) naow, na cpedroxarkorumrume xuruuia 6 Cesepousmouna bvazapus (om asmopa)
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Fig. 10. a) Built-up area of Late Chalcolithic dwellings in Northeastern Bulgaria, in m2 (by the
author); b) Number of the internal premises of Early Chalcolithic dwellings in Northeastern
Bulgaria (by the author)
O6p. 10. a) I1rouy;, Ha kocroxarkorumume xuruuya 6 Cesepousmouria boazapus (om asmopa);
b) 6poii na nomewenusma Ha panHoxarxorumuume xuruuia ¢ Cesepousmoura bvazapus
(om asmopa)

The width and depth of the trenches, the number and diameter of the poles constructing the
outer walls, the number and diameter of the pillars carrying the roof, the thickness of the
floor, the number of plastered floors and walls and the data on ceiling and roof construc-
tion have been taken into consideration. Unfortunately, in many cases the degree of study
and the state of the publications do not permit thorough insertion of these indicators in the
developed database. The last group of indicators reflects the internal arrangement (the inte-
rior) and the inventory discovered in the dwellings. The availability and the type of heating
and clay facilities have been pointed out. Their position (in relation to the walls, rooms and
entrances of the dwellings), orientation and dimensions have been entered. The number
and layout of ceramic vessels, flint, stone, bone and antler tools, loom weights, millstones,
etc. have been taken into consideration. All that can be applied to the interpretation of the
function of separate buildings or premises. Again, in a number of cases, the archaeological
studies and the incomplete publications impede and limit the conclusions we can draw.
For the purposes of this study, the information, systemized in the database has been
statistically processed via the statistical software. As a result, a number of conclusions have
been drawn with regard to the construction technique and the chronological distribution of
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Fig. 11. Plan of Middle Chalcolithic settlement Ovcharovo VI (after Todoposa u dp. 1983, Tadbro 21)
O6p. 11. . I1aan na cpedroxarkorumromo ceaute Osuaposo VI (no Todoposa u dp. 1983, Tabro 21)

the Chalcolithic dwellings in Northeastern Bulgaria. At this stage, my attempt is to present
only general conclusions. The study aims to indicate the possibilities of statistical methods
by giving a few examples for their application.

As far as the information provided is concerned, the statistical analysis demonstrates
considerable advantages. It is fast and easy to notice significant changes in the studied
indicators characterizing the house architecture. This is possible thanks to the attempts to
illustrate the test results conducted using statistical software. They have been represented
via tables and graphics. This is informative enough and aids the smooth drawing and visu-
alization of conclusions. This can be easily demonstrated by the following examples. It was
established that the Chalcolithic dwellings in Northeastern Bulgaria have 4 main exposures
in relation to the four cardinal directions — N-S (45,1 %), E-W (39 %), NE-SW (11,9 %) and
NW-SE (3,3 %). Only in 0,5 % of all cases the exposure of the buildings was not determined
(fig. 2a). In relation to the plan and, to a great extent, the outer shape, the Chalcolithic
buildings from Northeastern Bulgaria can be divided into several groups. The rectangular
constructions have the largest share (58%). They are followed by quadrangular and square
buildings, taking up 24,5 % and 7,3% respectively. The distribution of the remaining groups
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Fig. 12. Plan of Late Chalcolithic settlement Polyanitsa VIII (after Todorova 1982, 220, Abb. 173.)
Oop. 12. I1aan na Kocroxarxorummomo ceunie [oaanuuya VIII
(no Todorova 1982, 220, Abb. 173.)

is insignificant — trapezoidal (2,9 %), irregularly shaped (1,8 %), L-shaped (angular) (1,1 %),
triangular (1 %) and chain plan ones (0,6 %). The plan of 2,7 % from the studied buildings
remains unidentified (fig. 2b). It is well-known that rectangular buildings with N-S expo-
sure prevail in the Chalcolithic period. However, no one is able to say exactly how much
more they are than the others. In this respect, statistical software remains unmatched, as it
is designed to show the exact quantitative values of the ratios — in numbers and in percent-
ages. Thanks to that we are able to make much more precise analysis and visualize results.

Another advantage of the statistical software appears to be the fast and easy separa-
tion of the information into periods, phases, layers, settlements, etc. This also contributes to
precise synthesis of the conclusions. For example, if we distribute the differently oriented
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Number of the internal premises - Middle Chalcolithic
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Fig. 13. a) Number of the internal premises of Middle Chalcolithic dwellings in Northeastern
Bulgaria (by the author); b) Number of the internal premises of Late Chalcolithic dwellings in
Northeastern Bulgaria (by the author)

Oobp. 13. a) Bpoii na nomeujenusma na cpeoHoxarxorummume xuruua ¢ Cesepousmoura
boazapus (om asmopa); b) 0poii Ha nomeueHuAmMa Ha KbCHOXAANKOAUMHUIME KUAULLA 6
Cesepousmouna bvazapus (om asmopa)

buildings into periods, the following can be observed: during the Early Chalcolithic period,
more than half of the buildings have N-S exposure (61,4 %); far less are those with E-W
position (29,1 %); buildings with NE-SW exposure (8,7 %) take up an insignificant share
while the ones with NW-SE exposure are completely missing (fig. 3a). Certain changes took
in place during the Middle Chalcolithic period. The share of buildings with E-W exposure
nears that of the buildings with N-S exposure, as both groups take up 40,4 % and 43,9 % re-
spectively. The share of buildings with N-S exposure probably decreased due to the emer-
gence of new variation of this position - NW-SE. They take up only 3,5 %. Furthermore, the
share of buildings with NE-SW exposure increases (12,3 %) (fig. 3b). The buildings with
E-W exposure (43,9 %) dominate in the Late Chalcolithic period. The share of buildings
with N-S exposure decreases at the expense of the ever-distributioning buildings with NE-
SW exposure (13,4 %) and NW-SE (5 %) (fig. 4a). Similar examples are also noticed in divid-
ing buildings with different plan into periods. During the Early Chalcolithic age greater
part of dwellings in Northeastern Bulgaria are rectangular in plan (70,9 %). In terms of
distribution, they are followed by those of quadrangular and square shape, taking up 14,2
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Lay-out of the entrances - Early Chalcolithic

Lay-out of the entrances Frequency Percent
E 23 18.1
w 14 11.0
N 35 27.6
unidentified 2 1.6
Total 127 100.0

Early Chalcolithic

50.0%

40.0%

30.0%
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| — |
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Lay-out of the entrances
Fig. 14. Lay-out of the entrances of Early Chalcolithic dwellings in Northeastern Bulgaria (by the
author)
O0p. 14. Pasnoroxerue Ha 6xodoseme HA paHHOXAAKOAUMHUume KXuiuuia 6 Cesepousmouta
Boaeapus (om asmopa)

% and 8,7 % respectively. Constructions with chain-like plan (2,4 %) , as well as trapezoidal
(1,6 %) and irregularly-shaped ones (1,6 %), sporadically occurred (fig. 4b). In the Middle
Chalcolithic age the share of constructions with rectangular plan significantly decreases, as
they take up a little over the half (50,9 %) in relation to the rest. Those with quadrangular
shape are far more prevalent (31,1 %). The share of square buildings also slightly increases
(9,2 %). The rest keep on occurring rarely — trapezoidal (3,9 %), irregularly-shaped (2,2
%), L-shaped (1,8 %) and chain-like (0,4 %) (fig. 5a). It can be concluded that the situation
remains unchanged during the Late Chalcolithic age. The share of rectangular buildings
slightly increases (58 %), while that of the quadrangular ones decreases (24 %). The rest
keep on occurring seldom — square (5 %), trapezoidal (2,7 %), triangular (1,9 %), L-shaped
(1,1 %) and irregularly-shaped (1,1 %). In 6,1 % of cases the shape has not been identified
(fig. 5b).

A significant advantage of statistical methods is the ability to analyze (and to com-
bine) simultaneously up to two or more indicators. By comparing the information provided
from the database, we can draw a lot more substantial conclusions. For example, if we
combine the above-mentioned presented indicators — exposure and plan of the Chalcolithic
dwellings in Northeastern Bulgaria, we can observe the following results. In this case, we
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Lay-out of the entrances - Middle Chalcolithic

Lay-out of the entrances Frequency Percent
E 48 211
w 39 171
N 48 211
s 71 |
unidentified 22 9.6
Total 228 100.0
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Fig. 15. Lay-out of the entrances of Middle Chalcolithic dwellings in Northeastern Bulgaria
(by the author)
O0p. 15. Pasnoroxerue Ha 6xodosene Ha CPeOHOXAAKOAUMHUMeE Kuruuya 6 Cesepousmouna
Boaeapus (om asmopa)

can follow closely the development in the exposure of rectangular constructions, which
were most prevalent during the Copper age. In the Early Chalcolithic age the greater part
of them have N-S exposure (61,1 %). Approximately 1/3 have E-W exposure (30 %). Only a
few feature NE-SW exposure (8,9 %) (fig. 6). Significant changes are observed in the Middle
Chalcolithic age. Nearly half of the rectangular constructions have E-W exposure (48,3 %).
The share of those with N-S exposure significantly decreases — up to 31 %. Rectangular con-
structions with NW-SE exposure emerge (5,2 %) and those with NE-SW exposure increase
their share (15,5 %) (fig. 7). It is obvious that during the Late Chalcolithic age the changes
remain (fig. 8).

The use of statistical methods and software is especially adequate in analyzing the
metric data of the dwellings. Unfortunately, the analysis of these indicators poses great dif-
ficulties, the information for some of them the information is missing.Again the reasons are
the state of research and the published data. However, some substantial conclusions can be
drawn and this is clearly evident by the tests made via the statistical software. For example,
if we divide the Chalcolithic dwellings in Northeastern Bulgaria into groups according to
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Lay-out of the entrances - Late Chalcolithic

Lay-out of the entrances Frequency Percent
E 0y
w 46 17.6
N 33 12.6
S 57 21.8
unidentified 58 221
Total 262 100.0

Late Chalcolithic
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20.0%

Percent

10.0%

0% T T T T I
E w N S unidentified

Lay-out of the entrances

Fig. 16. Lay-out of the entrances of Early Chalcolithic dwellings in Northeastern Bulgaria
(by the author)
O0p. 16. Pasnoaoxetiue Ha 6xodoseme Ha KbCHOXAAKOAUmMHUmMe Kuiuuia 6 Cesepousmouna
boaeapus (om asmopa)

their built-up area, in an interval of 10 m? we can observe the following dependencies in
chronological terms. During the Early Chalcolithic age more than half of the studied con-
structions fall into two groups — with a built-up area from 30 to 40 m?and with built-up area
from 40 to 50 m?, taking up 22 % and 26,8 % respectively. The rest are far less prevalent.
Dwellings with a built-up area over 100 m? are extremely rarely found (fig. 9a). In the Mid-
dle Chalcolithic age we observe relatively even distribution of dwellings which are differ-
ent in size. Once again a great part (over 40 %) falls into the groups of built-up area from 20
to 50 m* Small constructions with a built-up area below 20 m?* (10,1 %) occur more often.
Constructions with a built-up area between 50 and 80 m?increases. The share of construc-
tions with a built-up area over 100 m? also increases (fig. 9b). During the Late Chalcolithic
age we observe a relatively even prevalence of constructions with a built-up area of up to 80
m?. The most common dwellings cover built-up area between 50-60 m? (16,4 %). The share
of constructions with a built-up area over 100 m* decreases (fig. 10a).

The statistical analysis and the use of statistical software provide great advantages
for drawing the conclusions and their vizualization with regard to the study of the interior
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Fig. 17. Plan of Early Chalcolithic settlement Ovcharovo I (after Todoposa u dp. 1983, Tabro 13)
Oo6p. 17. I1aan na parroxarxorumromo ceaunie Osuaposo I (no Todoposa u dp. 1983, Tabro 13)

plan of the Chalcolithic dwellings. This can be demonstrated by the determination of the
chronological dependencies in the number of rooms. For example, during the Early Chal-
colithic age, constructions with more than 6 rooms do not occur. Nearly half of the dwell-
ings from this period have one room (46,5 %). Approximately 1/4 have two rooms (26 %).
Dwellings with 3 (15 %), 4 (9,4 %) or more rooms occur much more rarely (fig. 10b). Such
buildings are House No 3 from Ovcharovo VI (fig. 11) and House Ne 9 from Polyanitsa VIII
(fig. 12). It appears that, to a great extent, the situation remains the same in the following
subperiods of the Copper age, except for the occurence of the Middle and Late Chalcolithic
constructions with more rooms (fig. 13). We can make interesting conclusions about the lo-
cation of the entrances as well. During the Early Chalcolithic age greater part of dwellings
have entrances facing South (41,7 %). This is logical and traditional taking into considera-
tion that this position is sunlit the longest in the course of the day. Simultaneously, though,
over 1/4 of the constructions” entrances face North (27,6 %), while those facing East (18,1 %)
are less in number (fig. 14.). This changes during the Middle Chalcolithic age. The construc-
tions with entrances facing South occur less frequently (31,1 %). Dwellings with entrances
facing East equal those facing North. They take up 21,1 % as a whole (fig. 15). It is interest-
ing that during the Late Chalcolithic age the preferred exposure of the entrances is East (26
%). Dwellings with entrances facing South decrease their share even more — up to 21,8 %.
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Fig. 18. Plan of Early Chalcolithic settlement Polyanitsa I (after Todorova 1982, 206, Abb. 159.)
Oo6p. 18. [1aan na parroxarxorummomo ceaunie [oasnuya I (no Todorova 1982, 206, Abb. 159.)

Dwellings with entrances facing West (17,6 %) grows in numbers, while those facing North
are less prevalent (12,6 %) (fig. 16).

The statistical analysis of the inventory of the dwellings would provide very interest-
ing results. They could help to a certain degree for the determination of the function of the
dwellings or that of separate rooms (residential, storage, religious ones as well as work-
shops). It is necessary to include the exact number, type and location of the artifacts in the
dwellings and the rooms. This data is rarely published, which requires the processing of the
terrain information (diaries, charts, inventory books).

In this study I managed to demonstrate a small part of the possibilities of statisti-
cal methods and software. I represented the problems, limiting this type of research. Un-
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Fig. 19. Plan of Early Chalcolithic settlement Radingrad I (after Meanos 1984b, 83, Puc. 2)
Oop. 19. I1aan Ha parroxarxorumnomo ceautie Padurizpad I (no VMearnos 1984b, 83, Puc. 2)

doubtedly, statistical programs have a wide range of instruments. They contribute to draw
maximum amount of information. This facilitates the making of substantial conclusions
regarding the architecture of the dwellings. The possibilities for the visualization of the re-
sults make them especially useful for their presentation. The research is in its initial phase
and significant historical conclusions are yet to be drawn. Nevertheless, at this point we can
now draw the following conclusions. Obviously, the rectangular shape, the N-S exposure
and the positioning of entrances facing south of the dwellings during the Early Chalcolithic
age are largely due to the fact that they belong to the first horizons of a number of settle-
ments (Ovcharovo I, Polyanitsa I, Radingrad I). Undoubtedly, the population enjoyed the
benefits of being the first ones to inhabit this place. The area of the settlements is rationally
used, as the dwellings, as well as the enclosures and streets are built according to a precon-
ceived plan (figs. 17-19). The building up in later layers is not so strict. The dwellings do
not have strictly regular shapes and their orientation is not so well observed. All of that is
clearly evident from the settlement plans (figs. 12, 20). It is also visualized in quantitative
terms by the graphs and tables, representing the statistical results.
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Fig. 20. Plan of Late Chalcolithic settlement Polyanitsa VII (after Todorova 1982, 218, Abb. 171.)
Oop. 20. 20. I1ran na KvcHoxarkoAumtomo ceaunge Iloranuya VII
(no Todorova 1982, 218, Abb. 171.)
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[Tpobnemn 1 Bb3MOXHOCTU Ha CTaTUCTUYECKUA aHaNn3 B U3CN1eABaHETO Ha
XanKoAMTHaTa »KUuLiHa apxuTekTypa oT CeBepon3TodHa bbarapus

AHTOH ATaHacoB
(pestome)

IleaTa Ha HaCTOSAIIIOTO IpOy4YBaHe e Aa ObJaT IpeAcTaBeHN IIpoOAeMuTe Ha CTaTC-
TUYECKMAT aHaAM3, KAKTO ¥ Bb3MOKHOCTUTE KOMUTO TO3UM METO/ IIPeAoCTaBs 3a M3CAeBa-
HEeTO Ha XaAKOAMTHaTa JKMAUIIHA apxuTekTypa. Pesyarature ca mpeasapuTeAHN I MHOTO
BEpPOSITHO € 4acT OT TAX Aa HPeThPIIAT KOPeKI M.

CrarucrnyeckuAT aHaAM3 Ha KUANIITHAaTa apXUTEKTypa U3MCKBa Ch34aBaHeTo Ha 3Ha-
yuTeAHa 1o od0eM Oa3a A4aHHM, KOETO IIPsIKO 3aBUCH OT CTelleHTa Ha IIpoydsaHe. UecTo mpu
apXeoA0IMYecKNTe Pa3KOIIKM ToAsiMa 4acT OT XKMAMIIaTa OCTaBaT HelIpOydeH! 1AM HeAOTI-
poydenn. Ily6ankysanara nHpOpMaIIN ChIIO € Hell'bAHa, KaTO AMIICBAT CTpaTUrpadpCKu
AaHHHU, ormcanus, ¢poTo- u rpadpuuHa npopmarus. B Tosa orHoeHne CeBepon3TouHa
bobarapus npegocrass roaeMu Bb3MOXKHOCTH. PalioHBT e Hall-400pe IIpOydeHNsAT 3a CTpa-
HaTa, KaToO B HEero IonaJjar peAuiia U31540 pa3KolaHU ceANINa 1 TaKMBa C U311140 IIpoyJe-
HI KMAUIITHY XOpU30HTH (00p. 1.). 3a 1leaTa Ha M3cAeABaHETO ca aHaAM3MpaH 00110 628
XaAKOAUTHMU CTPaAM, PasKpUTH IpU pazkonkute nM. ViHpopmanmsTa e cricreMaTnsypaHa
B e1eKTpOHHa Da3a gaHHU I e 0OpaboTeHa Upes craTucTyecka IporpaMa. Ilpeacrasenu ca
caMO HsKOM 000OIIeHN pe3yaTaTit. MapKupaHM ca Bb3MOXKHOCTITE Ha CTaTYCTUYECKUAT
MeTO4, I IIporpaMi, KaTo ca AadeH) IIpUMepu 3a IPUAOKEHUETO UM.

Cpea ocHOBHUTe IIpeAMMCTBa Ha CTaTUCTUYECKIUT aHaAM3 ca gaded 10-AeCHOTO M3-
BAMYaHe Ha MHQpopMannaTa. bbp3o 1 1ecHo ce 3a0easA3BaT ChIIIECTBEHN IIPOMEHN B U3CAeA-
BaHITe IIOKa3aTeAl, XapaKTepu3upaliy XadKoAuTHaTa JKAuIiHaTa apxurekrypa s Cese-
poustouyHa brarapmus. Tosa e Bp3MOXKHO O4arogapeHne Ha ONIMHUTE 3a OHarJe/sBaHe Ha
pesyATaTuTe OT TeCcToBeTe, IIpoBeJeH! ChC CTaTuCcTIecKkaTa Iporpama. Te ca mpeacTaBeHn
BBB BI/ Ha TaOAMIIM U rpadpyKy, KOETO IIoMara 3a AeCHOTO M3BAMYaHe U BU3yaAu3ypaHe
Ha usBogurte. ToBa e BUAMMO 1 1€CHO MOKe Aa ObJe AeMOHCTPUPAHO Ype3 IpeACTaBsIHeTO
Ha TeCTOBUTe pe3yATaTy, OTHACAIIM Ce 3a OpMeHTallusATa I BbHIITHAaTa popMa Ha crpaiu-
Te (00p. 2). IIpeaumMcTBO Ha CTaTUCTUYECKUTE IIPOrpaMM ce sBsABa OBbP30TO U AECHO cella-
pupaHe (pasrpaHmMyaBaHe) Ha MH(pOpMaIMsATa 10 Hepuoau, (pasu, XOpU30HTH, CeANIIa,
raoi u 1p. [IpuMep B ToBa OTHOIIIEHMe ca 3aKOHOMEHOCTITe, KOUTO HabAl0gaBaMe aKo
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pasnpegeAuM pasANdHUTe 10 OpUeHTalus crpaau o nepuoau (odp. 3, oop. 4 a), korato
pasaeanm crpajute ¢ pa3AndeH I14aH 110 nepuoau(oop. 4 b, 0dp. 5) nan ako pasrpanndaum
IIA0IIITa Ha crpaAuTe 110 iepuoau (oop. 9, oop. 10 a). CplecTBeHO TPeAMMCTBO Ha CTaTIC-
TUYEeCKITe MeTOAM e Bb3MOXKHOCTTa 4a aHaAM3MpaMe, a ChIIo U 4a KOMOMHIpaMe ABa 1A
IoBeue Kpurtepus eaHoBpeMeHHO. HanpumMep KoMOMHMpaliKy OpyeHTalsTa 1 IIAaHbT Ha
xaakoautHute xuania or CeseponstouHa bbrarapus, Moxe ga mpocaeAuM pa3BUTIETO
B IIO3MIIMSITA Ha Hall-IIIMPOKO paslIpocTpaHeHNUTe IIpe3 KaMeHHO-Me/AHaTa eroxa paBob-
I'bAHU HOCTPOIKM (00p. 6, 00p. 7, 00p. 8). CTaTUCTUUECKMAT aHAAU3 ¥ U3II0A3BaHETO Ha
CTaTUCTUIECKN IIPOTpaMI UMaT roAeMu IpeAVMCTBa U IPU U3CAeABAHETO Ha BBTPEITHIS
I11aH U ype0a Ha XaAKOAUTHUTe XXuaniia. Tosa Mmoxxe 4a 6bae AeMOHCTPUPAHO Ype3 OIl-
peAeAsTHETO Ha XpOHOAOIMYECKUTe 3aBUCUMOCTI B OpOsl Ha IOMeIIeHNATa IIpe3 paHHIS
(06p. 10 b), cpeannst (0Op. 13 a.) n kbcHMA XaakoanT (06p. 13 b). [To moa00eH HaunH MOXKe
Aa IpocaeAuM U Ppa3IlloA0KeHIeTo Ha BXoAoBeTe 110 Iepuoau (oop. 14, 06p. 15, obp. 16).
M3caeasaHeTo e B HauaaHa ¢ra3a KaTo M3BAMYIAHETO HA CBHINJECTBEHU MICTOPUIECKY V13-
BoAM 1Tpeacron. Ha To31 eTar e geMOHCTppaHa MaAKa 4acT OT Bb3MOXKHOCTITe Ha CTaTHC-
TUYECKMAT aHaAu3. be3 cbMHeHMe cTaTUCTUYeCKUTe IIPoTrpaMu IpuTeKasaT IIMpoKa raMa
oT nHCTpyMeHTH. Te crioMarar 3a M3BAMYaHETO Ha MaKCMaaHa MHQpOpMaIisl, I03B0AsBa-
I1ja BU3yaAU3MpaHeTo Ha peAuIia M3BOAY OTHOCHO XaAKOAUTHATa XXUANIITHA apXUTEeKTypa.
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