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i Introduc*on to Digital Image and Artefact Science           

Prof. Dr. Mar*n Langner

9. Quan(fica(on
Methods

III. ANALYS IS

Schreibman / Siemens / Unsworth (2004) Kap. 28; 
Jannidis / Kohle / Rehbein (2017) Kap. 10. 20
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? HISTORY OF STATISTICS

WORD STATISTICS

Bootstrap Consensus Tree of the Drama*c and Epic
Oeuvre of Johann Wolfgang von Goethe
h"ps://fortext.net/rou0nen/methoden/s0lometrie

Topic Modelling: 
h"p://www.cs.columbia.edu/~blei/papers/Blei2011.pdf

Jannidis / Kohle / Rehbein (2017) Kap. 20
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? HISTORY OF STATISTICS

DATA COLLECTION AND ANALYSIS

Extract of the weekly
wages from the

annual account of the
master builder's office

of 17 July 1700
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Accoun*ng of the
materials used for the
Athena Parthenos by
the overseers for the
construc*on of the
Parthenon, 440/439 BC
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? HISTORY OF STATISTICS

BEGINNINGS OF OFFICIAL AND
SCIENTIFIC STATISTICS

• Königlich Preußisches Sta4s4sches 
Bureau (1805)

• Kaiserliches Sta4s4sches Amt (1872)

• Sta4s4sches Reichsamt (1918)

• Sta4s4sche Amt des Vereinigten 
WirtschaEsgebietes (1948)

• Sta4s4sches Bundesamt (1950)

h"
ps://i.ebayim

g.com
/im

ages/g/jM
oAAO

Sw
g2Rfetrd/s-l1600.jpg

Sealing mark of the Königlich Preußisches 
Sta*s*schensBureau Berlin
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? HISTORY OF STATISTICS

Johann Gustav Droysen, Die Erhebung der 
Geschichte zum Rang einer Wissenscha;, 
in: Historische Zeitschri; 9 (1863), 1–22, 
bes. 14.

"It will not occur to
anyone with
understanding to
deny that the
sta4s4cal approach
to human affairs also 
has its great value; 
but one must not 
forget what it can
and wants to
achieve."

Johann Gustav 
Droysen 1863

Henry Thomas Buckle, 
History of CivilizaPon in 
England (London: J. W. 
Parker & Son, 1857/61)
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? HISTORY OF STATISTICS

STATISTICS AS A HISTORICAL SOURCE

Sta4s4cs are "a specific knowledge prac4ce [...] that
orders and categorises phenomena in order to
enable comparisons as well as inclusion and
exclusion". They are thus "components of complex
decision-making and communica4on processes“ 

Grundbegriffe und Konturen einer Kulturgeschichte der 
StaPsPk, in: Stefan Haas, Michael C. Schneider, Nicolas Bilo
(Hrsg.), Die Zählung der Welt. Kulturgeschichte der StaPsPk 
vom 18. bis 20. Jahrhundert, Studien zur Alltags- und 
Kulturgeschichte 32 (Stu`gart: Steiner, 2019), 11

h"
ps://w

w
w

.historisches-lexikon-bayerns.de/Lexikon/Am
tliche_StaGsGk

Klimadaten Bayerns 1789
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? BASIC ISSUES IN DEALING WITH STATISTICS

h"ps://cdn.statcdn.com/Infographic/images/normal/7089.jpeg
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? BASIC ISSUES IN DEALING WITH STATISTICS

www.spiegel.de/wirtscha^/unternehmen/ostern-
schokoladen-osterhase-schlaegt-weihnachtsmann-
a-1083821.html

VERKEHRUNG VON THESE UND BELEG
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? BASIC ISSUES IN DEALING WITH STATISTICS

Wolfgang Filser, Die Elite Athens 
auf der a6schen Luxuskeramik, 
IKON 16 (Berlin 2017) Taf. IX

What are the basics of evalua4on?

How convincing are the results? 

What procedures are there? 

How do you create a good data basis? 

What are typical mistakes?
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i CONTENT OF THIS LESSON

Sampling: Geo Data

Sampling: Artefacts

Tests of representa4veness

Sampling: Posters

1. BASICS OF
STATISTICS

Descrip4ve Sta4s4cs

Inferen4al Sta4s4cs

Normal distribu4on

Standard devia4on

Mean of a distribu4on

Correla4ons

3.  EXAMPLES

Large Data Collec4ons on 
the Internet

Canonisa4on of knowledge

Data Acquisi4on

Sampling methods

2. SAMPLING
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!! KONZEPTE UND FORSCHUNGSFRAGEN

BASICS OF STATISTICS
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! QUANTIFICATION OF DATA

WIDTH INSTEAD OF DEPTH

Quan4ta4ve research methods are
complementary to qualita4ve 
approaches. 
They can s4mulate qualita4ve 
research or make its results more
probable.

h"ps://m.bpb.de/izpb/142137/1880-bis-1914
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! QUANTIFICATION OF DATA

THE PROBABILITY PROOF

www.praehistorische-archaeologie.de/wissen/daGerung/typologie/typologie/

In the humani4es, it is usually true that a 
thesis with the best arguments for its
correctness is valid un4l other facts or
bejer arguments against it are found.
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! QUANTIFICATION OF DATA

DEPENDENCY ON THE HYPOTHESIS

The data basis must be created
depending on the hypothesis to be
tested, i.e. it must be representa4ve for
this ques4on.

https://scidok.sulb.uni-
saarland.de/bitstream/20.500.11880/23515/2/Albert
Schmitz_ProfDrJanLichardus_Band1.pdf
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! DESCRIPTIVE STATISTICS

DESCRIPTIVE STATISTICS

The ways of presenta4on in 
descrip4ve sta4s4cs are key
figures, graphs and tables.

h"p://cdn.statcdn.com/Infographic/images/normal/17938.jpeg
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! DESCRIPTIVE STATISTICS

DESCRIPTIVE STATISTICS

Categorical Data
= Number of individuals in a 
group/category (frequency).
• Visualisa4on as bar chart (absolute) 
or pie chart (rela4ve)

h"ps://www.dataquest.io/blog/box-plots-womens-heights/

Numerical Data
= Measured values
• Visualisa4on as histogram or box plot
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! INFERENTIAL STATISTICS

INFERENTIAL STATISTICS

essen4ally deals with the ques4on of the
randomness of sta4s4cally measured
phenomena. An ajempt is made to classify
the examined sample in a larger whole, 
whereby broad space is also given to the
examina4on of the probability of correla4ons
or differences.

h"ps://de.wikibooks.org/wiki/StaGsGk:_Schätzen_und_Testen
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! BASIC CONCEPTS OF STATISTICS

BASIC CONCEPTS OF STATISTICS I

Characteris1c (also variable) = the respec4ve
peculiarity of the object of inves4ga4on, the
characteris4cs of which can vary (in contrast to a 
constant).

Expression = the totality of possible values of a 
characteris4c.

Quan1fica1on = the numerical descrip4on of
characteris4c values of a variable on the basis of
measurements or counts.

h"
ps://w

w
w

.w
eltkunst.de/w

p-content/uploads/2020/08/The-
O

lbricht-CollecGon-W
underkam

m
er-810x1077.jpg
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! BASIC CONCEPTS OF STATISTICS

CHARACTERISTIC
AND EXPRESSION

Claus Brell, Juliana Brell, Siegfried Kirsch, 
StaGsGk von Null auf Hundert (Springer, 
2016) 
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! BASIC CONCEPTS OF STATISTICS

BASIC CONCEPTS OF STATISTICS II

Popula1on = the totality of all elements for
which the statements of the study are to
apply. Since a complete survey is rarely
possible, a sample is usually selected.

Sample = the selec4on of observa4on units
from a defined (basic) popula4on. A sample 
should reflect this basic popula4on without
bias, e.g. through the model of
representa4veness.

Sample

Popula*on

Descrip*ve
Sta*s*cs

Induc*ve
Sta*s*cs
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! NORMAL DISTRIBUTION

THE GAUSSIAN NORMAL 
DISTRIBUTION

Normal distribu4on means a steady
(con4nuous) distribu4on of randomly
collected data (such as body size, the
amount of ceramics in a deposit or the
sejlement density in a quadrant). 

On a chicken farm with a lot of chickens, the individual 
eggs are weighed for one week. Let's define the random
variable X as the weight of an egg in grams. It turns out 
that an egg weighs 50 g on average. The expected value
is therefore 50. Let it also be known that the variance
varX = 25 g2. One can approximate the distribu*on of
weight as shown in the graph. We can see that most of
the eggs are near the expected value of 50 and that the
probability of gekng very small or very large eggs
becomes very small. We are looking at a normal 
distribu*on. It is typical for random variables that are
made up of very many different influences that can no
longer be separated, e.g. weight of the chicken, age, 
health, loca*on, heredity, etc.

Thus, the probability that an egg weighs at most 55 g is
0.8413. This corresponds to the red area in the figure.



22

! NORMAL DISTRIBUTION

THE GAUSSIAN NORMAL 
DISTRIBUTION

The special significance of normal 
distribu4on is based, among other things, 
on the central limit theorem, which states
that a sum of n independent, iden4cally
distributed random variables with finite 
variance is normally distributed in the limit
n→∞.

This means that random variables can also 
be regarded as normally distributed if they
result from the superposi4on of a large 
number of independent influences, 
whereby each individual influencing variable 
makes an insignificant contribu4on in 
rela4on to the total sum.
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! MEAN OF A DISTRIBUTION

Average (arithme4c mean) = sum of the values divided by their numberl

Frequency distribuPon of the measured values

Mo      Tu       We Th Fr       Sa       So

QuanPty distribuPon of the units

300

388

228
268

301

165

540
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! NORMAL DISTRIBUTION

THE GAUSSIAN NORMAL DISTRIBUTION

Wolfgang Filser, Die Elite Athens auf der a6schen Luxuskeramik, IKON 16 (Berlin 2017) 100. 591–594 Taf. IX 
zu 373 Symposiendarstellungen und 1216 Vasenbildern athleWscher ThemaWk

Annual figures are not measured values and have nothing to do with normal distribu4on!
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! NORMAL DISTRIBUTION

HOW REPRESENTATIVE ARE SUCH STATISTICS?

Wolfgang Filser, Die Elite Athens auf der a6schen Luxuskeramik, IKON 16 (Berlin 2017) 100. 591–594 Taf. IX 
on 373 symposium representaWons and 1216 vase painWngs with athleWc themes

n=373 n=1216
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! STANDARD DEVIATION

STANDARD DEVIATION

An es4mated value (s) is usually given as the standard devia4on depending on the sample 
size (n).

n=500
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! STANDARD DEVIATION

STANDARD DEVIATION

The standard devia4on as a func4on of the sample size (n) is usually given as an es4mated
value (s) of ± s / √n, which means in percent ± 100 / √n. 

n = 400: e = ± 5,0% 
n = 800: e = ± 3,5%
n = 1000: e = ± 3,2% 
n = 2000: e = ± 2,2% 
n = 5000: e = ± 1,4%

n = 30: e = ± 18,3%
n = 50: e = ± 14,1%
n = 75: e = ± 11,5%
n = 100: e = ± 10,0%
n = 200: e = ± 7,1%

For orienta4on, a few confidence intervals (e) are given to indicate the error limits: 
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! STANDARD DEVIATION

HOW REPRESENTATIVE ARE SUCH STATISTICS?

n = 373: e = ± 5,8% n = 1216: e = ± 3,0%

The specifica4on of the surveyed sample size (n) is mandatory!
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! MEAN OF A DISTRIBUTION

Average (arithme4c mean) = sum of the values divided by their number

Mean (median) =  the middle value in a sorted series of values

Mo      Tu       We Th Fr       Sa       So

QuanPty distribuPon of the units

300

388

228
268

301

165

540

Sa       We Th Mo       Fr       Tu        So

QuanPty distribuPon of the units in a sorted row

301

388

228
268

300

165

540

∅=312,86

m=300
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! MEAN OF A DISTRIBUTION

Franco Morea, “Style, Inc. ReflecGons on Seven 
Thousand Titles (BriGsh Novels, 1740– 1850),” 
Cri$cal Inquiry 36, no. 1 (2009): 135 Abb. 1
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! MEAN OF A DISTRIBUTION

Peter Leonard, Vogue Cover Averages (2013): 
h`ps://thegogglesdonothing.com/archives/2013/10/
vogue_cover_averages.shtml

hUps://live.sta8cflickr.com/4072/5137599115_b19fc75568_h.jpg

https://thegogglesdonothing.com/archives/2013/10/vogue_cover_averages.shtml
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! MEAN OF A DISTRIBUTION

Average (arithme4c mean) = sum of the values divided by their number

Mean (median) =  the middle value in a sorted series of values

Mode (modal value) = most frequent value of a distribu4on, value with the
greatest probability. The value can be unimodal, bimodal or mul4modal.

Height of the 19 marble
busts (without pedestals) in 
the Obizzi collec*on, the
value of which was 
es*mated at two Vene*an
Zecchini each in the 1806 
inventory of the estate.

[=58,68]

[=61]

656045 50 55 70 7535 40
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! MEAN OF A DISTRIBUTION

Central tendency:

• Arithme4c mean (= sum of the values
divided by their number)

• Median (=  the middle value in a 
sorted series of values)

• Modal value (= most frequent value of
a distribu4on, value with the greatest
probability)

Sta1s1cal dispersion:

• Variance (= mean squared devia4on
from the arithme4c mean).

• Range (min/max, = difference
between largest and smallest
observa4on)

• Standard devia4on (= root of the
variance)

h`ps://en.wikipedia.org/wiki/Summary_staPsPcs

https://en.wikipedia.org/wiki/Summary_statistics
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! BASIC CONCEPTS OF STATISTICS

BASIC CONCEPTS OF STATISTICS III

Rela1onship = systema4c correspondence
between the expressions of two variables.

Correla1on = rela4onship between two
quan4ta4ve characteris4cs. The strength of
the correla4on is expressed by the
correla4on coefficient. It lies between the
extremes -1 and +1. If it is posi4ve, it means
that a high value of variable A is
accompanied by a high value of variable B. 
The same applies to low values.

Representa1veness is given if the
composi4on of the basic popula4on is
replicated or approximated by tests when
selec4ng the elements of the sample.

Probability = the classifica4on of
phenomena according to their degree of
certainty. The probability p is represented by
values between 0 (impossibility) and 1 
(certainty of occurrence).
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! CORRELATIONS AND CAUSAL RELATIONSHIPS

Holz-
schni\

Radie-
rung

Litho-
graphie

Gesamt

Heckel 465 197 401 1063
Kirchner 985 675 479 2139
Mueller 13 1 153 167
Pechstein 316 165 423 904
Schmidt-Rottluff 334 92 118 544
Gesamt 2113 1130 1574 4817

Prints of the Brücke members by ar*st and prin*ng technique (basis: current catalogues raisonnés)

CONTINGENCY
TABLE

Absolute frequency

K. Schmidt-Ro"luff H. M. Pechstein E. L. Kirchner E. Heckel O. Mueller

Heckel Kirchner Mueller Pechstein Schmidt-Rottluff

Künstler
Technik
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! CORRELATIONS AND CAUSAL RELATIONSHIPS

Prints of the Brücke members by ar*st and prin*ng technique (basis: current catalogues raisonnés)

CONTINGENCY
TABLE

Holz-
schnitt

Radie-
rung

Litho-
graphie

Gesamt

Heckel 43,7 18,5 37,7 100
Kirchner 46,0 31,6 22,4 100
Mueller 7,8 0,6 91,6 100
Pechstein 35,0 18,3 46,8 100
Schmidt-Rottluff 61,4 16,9 21,7 100

Relative frequency in %

K. Schmidt-Ro"luff H. M. Pechstein E. L. Kirchner E. Heckel O. Mueller

Heckel Kirchner Mueller Pechstein Schmidt-Ro"luff

Künstler
Technik
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! CORRELATIONS AND CAUSAL RELATIONSHIPS

DESCRIPTIVE STATISTICS

h"ps://de.staGsta.com/staGsGk/daten/studie/217740/umfrage/ausgaben-
der-deutschen-fuer-urlaub/

n=3.018

Holz-
schnitt

Radie-
rung

Litho-
graphie

Gesamt

Heckel 465 197 401 1063
Kirchner 985 675 479 2139
Mueller 13 1 153 167
Pechstein 316 165 423 904
Schmidt-Rottluff 334 92 118 544
Gesamt 2113 1130 1574 4817

Heckel Kirchner Mueller Pechstein Schmidt-Rottluff
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! CORRELATIONS AND CAUSAL RELATIONSHIPS

CORRELATIONS AND CAUSAL RELATIONSHIPS

https://epianalysis.wordpress.com/2012/11/19/
chocolate/

Franz H. Messerli, M.D., Chocolate Consumption, 
Cognitive Function, and Nobel Laureates, New England 
Journal of Medicine 367:16, 2012, 1562–1564: 
https://www.nejm.org/doi/full/10.1056/NEJMon1211064
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! QUANTIFICATION OF DATA

ESTIMATES

https://digitalhumanities.umass.edu/pbmp/?p=1565
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!

Visualisation of
the results

Quantitative 
analysis

Sampling

Survey 
concep4on

Operationali-
sation

Definition of
terms

PROCEDURE OF A QUANTIFICATION STUDY

PROCEDURE OF A QUANTIFICATION STUDY

Question / 
Hypothesis
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!!

SAMPLING: BASICS
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☺ LARGE DATA COLLECTIONS ON THE INTERNET

PROJECT GUTENBERG
(www.gutenberg.org; www.projekt-gutenberg.org; über 60.000 e-books)

http://www.gutenberg.org/
http://www.projekt-gutenberg.org/
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☺ LARGE DATA COLLECTIONS ON THE INTERNET

HAITHI TRUST DIGITAL LIBRARY 
(www.hathitrust.org; 9.055.899 digitised books)

http://www.hathitrust.org/
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☺ LARGE DATA COLLECTIONS ON THE INTERNET

EUROPEANA (www.europeana.eu; 52,254,880 Works of art, collectors' items, books, films
and pieces of music from European museums, archives and libraries)

http://www.europeana.eu/
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☺ LARGE DATA COLLECTIONS ON THE INTERNET

DIGITAL PUBLIC LIBRARY OF AMERICA
(hjps://dp.la; 43.942.039 images, texts, videos and sound files)

https://dp.la/
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☺ LARGE DATA COLLECTIONS ON THE INTERNET

THE INTERNET ARCHIVE 
(https://archive.org; with 569 Mio. digitised web pages since 1996)

https://archive.org/
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☺ LARGE DATA COLLECTIONS ON THE INTERNET

GOOGLE ARTS & CULTURE 
(hjps://artsandculture.google.com)

https://artsandculture.google.com/
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☺ LARGE DATA COLLECTIONS ON THE INTERNET

ARTSTOR.ORG
(over 1.3 million works from public collections, 2.5 million for subscribers)
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☺ LARGE DATA COLLECTIONS ON THE INTERNET

PROMETHEUS
(www.prometheus-bildarchiv.de) 

http://www.prometheus-bildarchiv.de/
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☺ LARGE DATA COLLECTIONS ON THE INTERNET

FOTO MARBURG 
(www.bildindex.de)

http://www.bildindex.de/
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! LARGE DATA COLLECTIONS ON THE INTERNET

LARGE DATA COLLECTIONS ON THE INTERNET

s.a. https://en.wikipedia.org/wiki/Category:Digital_library_projects

https://en.wikipedia.org/wiki/Category:Discipline-oriented_digital_libraries

https://en.wikipedia.org/wiki/Category:Full_text_scholarly_online_databases

https://en.wikipedia.org/wiki/Category:Virtual_art_museums_and_galleries

https://en.wikipedia.org/wiki/Category:Web_archiving_initiatives

https://en.wikipedia.org/wiki/Category:Digital_library_projects
https://en.wikipedia.org/wiki/Category:Discipline-oriented_digital_libraries
https://en.wikipedia.org/wiki/Category:Full_text_scholarly_online_databases
https://en.wikipedia.org/wiki/Category:Virtual_art_museums_and_galleries
https://en.wikipedia.org/wiki/Category:Web_archiving_initiatives
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! LARGE DATA COLLECTIONS ON THE INTERNET

DATA COLLECTIONS ON MODERN HISTORY

Our World in Data (https://ourworldindata.org)

Histat: Zeitreihen zur Historischen Statistik (www.gesis.org/histat/de/index)

Deutschland in Daten: Zeitreihen zur historischen Statistik (www.deutschland-in-
daten.de/datensatz)

Centre for Global Economic History Databases (www.cgeh.nl/data; mit Liste weiterer 
Quellen)

The ifo Prussian Economic History Database (https://www.ifo.de/iPEHD)

https://ourworldindata.org/
http://www.gesis.org/histat/de/index
http://www.deutschland-in-daten.de/datensatz
http://www.cgeh.nl/data
https://www.ifo.de/iPEHD
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! DATA ACQUISITION

CANONISATION OF KNOWLEDGE
Lev Manovich, How to
Follow Global Digital 
Cultures, or Cultural 
AnalyPcs for
Beginners, in: Konrad 
Becker, Felix Stalder 
(Hrsg.), Deep Search. 
The PoliPcs of Search 
beyond Google 
(Innsbruck: Studien 
Verlag 2009) 198–211: 
h`p://manovich.net/i
ndex.php/projects/ho
w-to-follow-global-
digital-cultures

http://manovich.net/index.php/projects/how-to-follow-global-digital-cultures
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! DATA ACQUISITION

CANONISATION OF KNOWLEDGE
Charles Murray, Human 
Accomplishment: The 
Pursuit of Excellence in 
the Arts and Sciences, 
800 B.C. to 1950 
(HarperCollins, 2003) 



55

! DATA ACQUISITION

CANONISATION OF KNOWLEDGE
Charles Murray, Human 
Accomplishment: The 
Pursuit of Excellence in 
the Arts and Sciences, 
800 B.C. to 1950 
(HarperCollins, 2003) 
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! DATA ACQUISITION

CANONISATION OF KNOWLEDGE

Agustin Indaco, Lev Manovich, Urban Social Media Inequality. 
Definition, Measurements, and Application, arXiv.org, July 7, 2016: 
https://arxiv.org/abs/1607.01845

https://fastenurseatbelts.com
/de/13-instagram

-spots-in-new
-york/

https://arxiv.org/abs/1607.01845
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! DATA ACQUISITION
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! DATA ACQUISITION

BEAZLEY ARCHIVE POTTERY DATABASE

www.beazley.ox.ac.uk/XDB

Beazley's lists include 12,786 A�c black-
figure and 21,286 A�c red-figure vessels, 
the Beazley Archives database has 42,265 
and 51,908 entries (as of May 2021).

It is currently the largest database on 
pictorial sources from Greek an4quity.

http://www.beazley.ox.ac.uk/XDB
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! DATA ACQUISITION

DATA BASIS

F. Giudice – R. Scicolone – S.L. Tata, Vedere il vaso attico. Costruzione del quadro
di riferimento delle forme dal 635 al 300 a.C., in: S. Schmidt – A. Stähli (Hrsg.), 
Vasenbilder im Kulturtransfer. Zirkulation und Rezeption griechischer Keramik im 
Mittelmeerraum (München 2012) 27–34 Taf 1,1

Beazley (and the researchers
after him) was not interested in 
the 4th century.

Again, no Gaussian distribution
curve, but the art-historical
model of rise, bloom and decline.

Thus, at 
www.vasenrepertorium.de you'll
find 12,131 att. vases of the 4th 
century BC.

http://www.vasenrepertorium.de/
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! DATA ACQUISITION

DATA BASIS

Ashmolean Museum, Select Exhibition of Sir John and Lady Beazley's
Gifts 1912-1966 (Oxford 1967)

The recording criteria of
the data basis are
essential for the
evaluation!

Beazley only recorded
what he could assign to a 
painter or a workshop.
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! DATA ACQUISITION

DATA BASIS

Beazley did not record a 
proportionally constant share
compared to the known amount
of found pottery from the Agora 
and Acropolis of Athens. His 
sample is therefore not suitable
for making statements about the
distribution of Attic pottery.

AGORA BF ACROPOLIS BF

LOUTROPHORO I AND LEBETES GAM IKO I

PHIALA I
PYXIDES
STANDS

HYDRIA I

CRATERS AND DINO I

OINOCHOAI

CUPS

SKYPHO I

AMPHORAI

LEKYTHO I

L. Hannestad, in: Ancient Greek and Related Pouery
(Kopenhagen 1988) 224–227
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! DATA ACQUISITION

SAMPLING

is a defined method for selecting
data for a statistical investigation in 
such a way that analyses on these
data allow conclusions to be drawn
about the population without
systematic error. 
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! SAMPLING METHODS

SIMPLE RANDOM SAMPLING

• Every entity and every subset in the
population has an equal chance of being
selected.

• Small samples may result in an 
unrepresentative selection.
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! SAMPLING METHODS

SYSTEMATIC SAMPLING

• Elements are selected from an ordered list
at regular intervals (e.g. steps of ten).

• Small samples may result in an 
unrepresenta4ve selec4on.
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! SAMPLING METHODS

SYSTEMATIC SAMPLING

• particularly susceptible to periodicities in 
the list that systematically produce errors

http://www.iconclass.org/help/outline

http://www.iconclass.org/help/outline
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! SAMPLING METHODS

STRATIFIED SAMPLING

• Equal numbers of individuals are randomly
drawn from previously determined
subpopulations.

www.akpool.de
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! SAMPLING METHODS

STRATIFIED SAMPLING

• Statements about subgroups possible

• Par4cularly suitable if elements are bejer
documented in one sub-area than in 
another
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! SAMPLING METHODS

STRATIFIED SAMPLING

Advantages:

• Variability within layers is minimised.

• Variability between strata is maximised.

• The variables by which the population is
stratified are strongly correlated with the
desired dependent variable.

• only make sense if there are
homogeneous subgroups.
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! SAMPLING METHODS

QUOTA SAMPLING

• The population is first divided into
mutually exclusive subgroups in order to
then select a certain proportion ("quota") of
units from each segment. 

• is not a probability sample, because the
selection of the sample is not random
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! SAMPLING METHODS

CLUSTER SAMPLING

• Selec4on by groups ("clusters") clustered
by geography or by 4me period.

• requires a larger sample than simple 
random sampling because of the higher
variance.
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!!

SAMPLING: EXAMPLES
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! SAMPLING: GEODATA

GEODATA

Informa4on about the sejlement structure
of past 4mes can be gained from

- above-ground remains of sejlement
structures

- Picking up surface finds (survey)

- cleaning and smaller excava4ons

- geode4c or geomagne4c methods

- large-scale excava4ons

Lujbild von West-Montana (USA)

www.utexas.edu/courses/denbow/labs/survey.htm

http://www.utexas.edu/courses/denbow/labs/survey.htm
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! SAMPLING: GEODATA

RESEARCH ON REPRESENTATIVE
SAMPLES

Hypothe4cal example: Landscape in 
Western Montana (USA)

Division of the area into 27 x 37 (= 999) 
quadrants

Illustra*on of all structures

www.utexas.edu/courses/denbow/labs/survey.htm

http://www.utexas.edu/courses/denbow/labs/survey.htm
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! SAMPLING: GEODATA

TARGETED SELECTION OF THE
STUDY AREA (NON-
PROBABILISTIC SAMPLING)

is used when one is only interested in 
certain structures that are already known. 

i.e. the six prehistoric structures remain
unknown in this way.

- Not a representa4ve sample

Non-probabilis*c sampling

www.utexas.edu/courses/denbow/labs/survey.htm

http://www.utexas.edu/courses/denbow/labs/survey.htm
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! SAMPLING: GEODATA

SIMPLE RANDOM SAMPLE

Probabilis4c sampling uses sta4s4cal
methods to study only representa4ve areas
of an area.

Here, only 5% of randomly selected
quadrants were inves4gated, which means
that six of the eight sites are covered. 

However, larger areas remain unexplored.  

Simple random sampling

www.utexas.edu/courses/denbow/labs/survey.htm

http://www.utexas.edu/courses/denbow/labs/survey.htm
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! SAMPLING: GEODATA

STRATIFIED RANDOM SAMPLING

The study area is first roughly divided into
different, topographically dis4nguishable
areas, within which quadrants are again
randomly selected.

Stra*fied random sampling

www.utexas.edu/courses/denbow/labs/survey.htm

http://www.utexas.edu/courses/denbow/labs/survey.htm
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! SAMPLING: GEODATA

SYSTEMATIC SAMPLING

The units are evenly distributed over the
study area.

- No large areas that are not acquired

- Already known structures or areas of
special interest (such as valleys or hills) may
indicate sejlement forms that could be
inves4gated on a smaller scale. 

Systema*c Sampling

www.utexas.edu/courses/denbow/labs/survey.htm

http://www.utexas.edu/courses/denbow/labs/survey.htm


78

! SAMPLING: GEODATA

COMBINATION OF STRATIFIED AND
SYSTEMATIC SAMPLING

The study area is divided into smaller, 
topographically dis4nguishable areas, within
which quadrants are randomly selected.

- Each of the samples men4oned can be
useful.

- None has any prospect of complete
acquisi4on of the exis4ng structures.

- Large-scale structures are more likely to be
acquired. 

Systema*c Unaligned Sampling
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! SAMPLING: GEODATA

EXCAVATIONS AS A RANDOM
SAMPLE

In archaeology, the amount of what is
preserved is usually considered a random
sample.

Example: The American excavations at the
Agora of Athens

Deposits of the 5th and 4th 
century BC with red-figure pouery
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! SAMPLING: ARTEFACTS

POTTERY FINDS

Example: Pelikai from the
sejlement excava4on in 
Olbia

O. E. Buravčuk, Red-figured
po`ery, in: N. A. Lejunskaja u.a., 
The Lower City of Olbia (Sector
NGS) in the 6th century BC to
the 4th century AD (Aarhus
2010) 171–184 Taf. 88–89
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! SAMPLING: ARTEFACTS

POTTERY FINDS

Only fragments that can be
clearly assigned to a mo4f
are suitable for iconographic
ques4ons.
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! SAMPLING: ARTEFACTS

POTTERY FINDS

Example: Pelikai from the
settlement excavation in 
Olbia

O. E. Buravčuk, Red-figured
pottery, in: N. A. Lejunskaja u.a., 
The Lower City of Olbia (Sector
NGS) in the 6th century BC to
the 4th century AD (Aarhus
2010) 171–184 Taf. 88–89
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! SAMPLING: ARTEFACTS

M. B. Moore, A6c
Red-Figured and
White-Ground
Po\ery. Agora 30 
(Princeton 1997) 
Taf. 12–13
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! SAMPLING: ARTEFACTS

CONCLUSION

A stratified sample can
minimise the imbalance
caused by the selective
publication of the pieces if the
same inclusion criteria apply
to all sites and contexts. Then, 
as with random sampling, 
each element of the
population has the same 
chance of being included in 
the sample.

Significant sites of late red-figure vases from Athens
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! TESTS OF REPRESENTATIVENESS

Test for representativeness with regard to
the publication situation:

Growth over the last 25 years

Our sample contains 3363 entries that were
submijed for the first 4me in the last 25 
years, i.e. between 1986 and 2010. This 
corresponds to 35.9% of the total material. 
With regard to the distribu4on among vessel
forms, this increase leads to minor 
devia4ons, which are less than 2%.
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! TESTS OF REPRESENTATIVENESS

RESULT ACCURANCY

denotes the accuracy of a data basis with
regard to a change in the data basis by a 
certain number of data.

Example: 400 E(3)=0.75

The result accuracy E(3) below the total 
number indicates how much the
percentage distribu4on of the data
would change if one value was 
unilaterally increased by three. 

The result accuracy refers to a fundamental 
statistical inaccuracy, which is particularly
noticeable with small amounts of data, 
while the confidence interval expresses the
estimated representativeness and maximum
deviation of the data, which cannot be
determined exactly in archaeological
evaluations anyway.
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! QUANTIFICATION OF DATA (SUMMARY)

ANALYSES ON THE POPULATION

•  e.g. on the basis of complete surveys
(censuses, inventories, corpora and catalogues
raisonnés) or born-digital content (Instagram, 
Twijer, youtube, TV etc.)

• apart from checking completeness, no
preliminary inves4ga4ons necessary

• Calcula4ons of loca4on and dispersion
measures (especially for big data) are useful.

hU
ps://1.bp.blogspot.com

/-6N
6jB-N

aPg4/Vw
R67VJiL7I/AAAAAAAAnyk/W

Q
-

VFpJKrl8z0Q
_k4kK_uFV3O

m
8V8O

4BA/s1600/01_734x615.png
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! QUANTIFICATION OF DATA (SUMMARY)

ANALYSES ON REPRESENTATIVE SAMPLES

•  e.g. surveys, image sets, geo-surveys etc., i.e. a 
proportion selected according to uniform rules of all 
works available in a certain medium, time or place. 

• Preliminary research on the composition of the
population necessary.

• Sampling (composition, size) only makes sense 
depending on the characteristics to be investigated, 
because every reduction of the data basis bears the
risk of excluding something important

• Calculations of location and dispersion measures
possible if necessary

h"
ps://phototrails.net/w

p-content/uploads/2013/06/hom
epage-im

g_1.jpg
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! QUANTIFICATION OF DATA (SUMMARY)

ANALYSES ON INDETERMINATE SUBSETS OF THE POPULATION
(depending on the preserva4on for historical
periods)

• e.g. internet portals and databases, collec4on
catalogues, excava4on finds etc.

• Knowledge about the origin of the data collec4on
necessary

• Re-sampling (composi4on, size) necessary
depending on the characteris4cs to be inves4gated

• Calcula4ons of loca4on and scajering measures
will possibly mask individual phenomena

https://i.pinim
g.com

/originals/7b/8b/72/7b8b7296c18dabd98c7bae49cb736e17.jpg
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☺ SAMPLING: POSTERS

HOW REPRESENTATIVE
ARE SURVEY
EXHIBITIONS?

https://www.mkg-hamburg.de/en/exhibitions/archive/2020/the-poster.html
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☺ SAMPLING: POSTERS

• 1880s: "Examples of lithographic colour
printing".

• 1915: Printed matter on the occasion of
the war

• 1964: Exhibition of the Alliance Graphique
International (graphic design)

• Exhibitions of posters by individual 
designers

• Private collection of artists' posters

• 1990s: thematic exhibitions

COLLECTING INTERESTS
AND FOCI:

hU
ps://w

w
w

.m
kg-ham

burg.de/de/sam
m

lung/sam
m

lungen/plakat.htm
l
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☺ SAMPLING: POSTERS

HOW REPRESENTATIVE
ARE SURVEY
EXHIBITIONS?

https://www.mkg-
hamburg.de/de/sammlung
/sammlungen/plakat.html

Sample (400 posters)
• too small for 250 years
• weighted with regard to
certain regions (France, Russia, 
Germany) and phases (around
1890, 1930, 1970)
• weighted with regard to
important ar4sts
= canonical instead of
representa4ve
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☺ SAMPLING: POSTERS

STRATEGIES

• Dependence on the
research ques4on

• Size of the sample 
depends on the number
of characteris4c
expressions

https://i.pinimg.com/564x/7b/c6/f5/7bc6f523596df3e58c34fc38775f85eb.jpg
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☺ SAMPLING: POSTERS

STRATEGIES

• No one-sided expansion of
the data basis, but equal
distribution of all relevant 
characteristics

h"
ps://staGc.dw

.com
/im

age/55730573_101.jpg
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☺ SAMPLING: POSTERS

STRATEGIES

• If necessary, split the sampling frame
into several subpopula4ons!
However, you can then no longer
examine the rela4onship of the strata to
each other.

https://w
w

w
.m

kg-
ham

burg.de/de/sam
m

lung/sa
m

m
lungen/plakat.htm

l
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☺ SAMPLING: POSTERS

HOW REPRESENTATIVE 
ARE SURVEY 
EXHIBITIONS?

hUps://www.mkg-hamburg.de/en/exhibi8ons/archive/2020/the-poster.html
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? CURRENT RESEARCH QUESTIONS

CHALLENGES

§ Modelling of fuzziness(ies) with regard
to statistical evaluability

§ Reflec4ve handling of data in the
humani4es (source cri4cism)
i.e. also discussion of the right data basis, 
the appropriate statistical method and
adequate visualisation.
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! WHAT YOU SHOULD KNOW

§ Sampling concepts and
theories

§ Basics of georeferenced
analyses

§ Analysis methods for
common measures and
structures

§ different quan4ta4ve 
methods

§ basics of statistics 
(Bedeutung der Normal-
verteilung, Arten der 
Stichprobe, Konfidenz-
intervalle, Ergebnis-
genauigkeit etc.)
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! WHAT YOU SHOULD BE ABLE TO DO

§ model correla4ons
between two characteris4cs; 
dis4nguish correla4ons from
causal rela4onships.

§ quan4ta4ve and
qualita4ve descrip4on
and analysis of
specialised data and
appropriate selec4on
(sampling) of data

§ calculate different central
tendencies; understand and
verify results using statistical
methods
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? POSSIBLE EXAM QUESTIONS

When should statistical
methods be used in the

humanities? What are the
advantages and difficulties?

What do you mean by result
accuracy? What is the
difference to standard
devia4on?

Which sampling methods do 
you know? Describe a 

method using an example
from image science and

name its advantages

Folie 9. 16–18. 70

Folie 17. 73 Folie 26–38 Folie 39–54

Why should one take a 
cri4cal view of the
visualisa4on of the data
collected by Wolfgang Filser 
shown opposite?
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