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Abstract This study aims to examine the law of large numbers in the context of eight statistical works from the late Ottoman period,
evaluating the efforts of Ottoman statisticians to keep up with contemporary developments. It has been observed that
the statistical textbooks used in institutions such as The Imperial School of Civil Service (Mekteb-i Miilkiye-i Sdhane), the
Faculty of Law, and the School of Commerce were influenced by the ideas of Adolphe Quetelet (17961874) concerning the law
of large numbers. Seven of these works emphasized the necessity of a large number of observations in statistical analyses
but did not provide a sufficient explanation of the concept. The examples presented in relation to the law were found to
be both quantitatively and qualitatively inadequate. Apart from these, the author of the eighth book, Ahmed Emin (Yalman,
1888-1972), brought a different perspective to statistics courses than other writers, under the influence of the sociology and
journalism education he received in America. His textbook [hsd@’iyyat (Statistics), written for students of the School of Civil
Service, differs from others in its structure and approach. Unlike other works, it analyzes statistics primarily through the
lens of the law of large numbers and employs it extensively to better illustrate causal relationships. The book devotes a
significant portion to the concept of normal distribution and its graphical representation, making it noteworthy in terms of
originality.

Keywords  Law of Large Numbers - History of Statistics in Ottomans + Adolphe Quetelet - Ahmed Emin - ihs&’iyyat

Author Note This article is based on the author’s doctoral thesis titled “Statistics and Probability in the Ottoman Empire”, which he
completed in 2024 at the Department of History of Science, Institute of Social Sciences, Istanbul University.

Citation | Atif: Duru, Zekeriya, Umit Islak. "The Place of the Law of Large Numbers in Ottoman Statistical Works
&1 5] £6 and Ahmed Emin". Osmanli Bilimi Arastirmalari-Studies in Ottoman Science 26, 2 (2025): 189-230. https://doi.org/10.26650/
';ﬂiﬁﬁ 0ba1620047
%‘f; 3] This work is licensed under Creative Commons Attribution-NonCommercial 4.0 International License. ®®
Bl 2025. Duru, Z. & Islak, U.
Corresponding author | Sorumlu Yazar: Zekeriya Duru zekzek53@hotmail.com

3

Xee

Osmanli Bilimi Arastirmalari-Studies in Ottoman Science, 26, 2 (2025): 189-230 Lﬂ:’“‘



https://iupress.istanbul.edu.tr/
https://doi.org/10.26650/oba.1620047
https://crossmark.crossref.org/dialog?doi=10.26650/oba.1620047&domain=pdf&date_stamp=2025-06-16
https://orcid.org/0000-0002-8934-2183
mailto:zekzek53@hotmail.com
https://orcid.org/0000-0003-4281-5171
https://doi.org/10.26650/oba.1620047
https://doi.org/10.26650/oba.1620047
mailto:zekzek53@hotmail.com

The Place of the Law of Large Numbers in Ottoman Statistical Works and Ahmed Emin £ Duru & Islak, 2025

The origins of statistics in Europe can be traced back to the second half of the seventeenth century,
particularly to the works of John Graunt (1620-1674)" and Hermann Conring (1606-1681). Following Graunt,
Johann Peter Siissmilch (1707-1767) contributed to data- and calculation-based statistics, while Gottfried
Achenwall (1719-1772) and August Ludwig von Schlozer (1735-1809) followed Conring in shaping descriptive
statistics. The idea of the normal distribution was later adapted to astronomical studies by Pierre-Simon
Laplace (1749-1827) and Carl Friedrich Gauss (1777-1855). Subsequently, Adolphe Quetelet established the
connection between the normal curve and the law of large numbers with disciplines beyond astronomy.?
Thus, the history of statistical reasoning before 1890 is largely intertwined with the development of the
normal distribution.?

In the Ottoman Empire, routine practices such as recording newly conquered territories, assessing their
economic value, counting the tax-paying population, and maintaining fiscal records with numerical data
were long used to determine state resources. However, these data served solely administrative purposes,
with no systematic evaluation of the state's overall condition. Efforts to organize quantitative data specifi-
cally for informational purposes began during the Tanzimat era (1839), though institutional structuring was
only established during the reign of Sultan Abdiilhamid Il (1876-1909)%. This period marked a shift toward
the use of statistical data throughout the nineteenth century, reinforced by several reforms.

Following the abolition of the tax farming system (iltizam) in 1840, a population census was conducted
in 1844-1845 in line with the new requirement to levy taxes based on financial capacity. As the preparation
of state budgets increasingly required reliable data on revenues and expenditures, the need for trained
officials to collect such data became evident. However, by the mid-nineteenth century, especially outside
Istanbul, qualified bureaucrats were scarce.> To address this issue, The Imperial School of Civil Service
(TISCS) was established in 1859 as a two-year training institution. Its curriculum included courses such as
Usil-i istatistikiyye (Statistical Methods) and Geography and Statistics, aiming to train civil servants profi-
cient in statistical knowledge.® Laws enacted to standardize units of measurement also helped enhance the
reliability of statistical data.”

Compared to Europe, the Ottoman adoption of statistical science unfolded over a more condensed time
period. This shift toward modern statistics was closely tied to nineteenth-century reform movements and
the rational, centralized approach to governance they promoted. While this transformation played a signif-
icant role in the restructuring of Ottoman society, the lack of a long-term experience similar to that of the
West meant that the institutions and models adopted did not always find deep resonance within the society.
The Empire's modernization efforts accelerated from the 1830s onward through reforms and bureaucratic
developments. During the Tanzimat period, the responsibilities of the central government expanded, espe-
cially in education and health, thus increasing its capacity to influence society. As a result, progress was

John Graunt, Natural and Political Observations Made upon the Bills of Mortality (London: T. Roycroft, 1662).

2Frank H. Hankins, Adolphe Quetelet as Statistician (New York: Ams Press, 1968), 36-62. In the late 1800s, many scientists inspired by Quetelet's
work [Henry Buckle (1821-1862), Karl Marx (1818-1883), Florence Nightingale (1829-1910), Francis Galton (1822-1911), James Maxwell (1831-1879),
etc.] investigated the "normal" laws that govern society and science. Bob Rosenfeld, “Statistics moves from the physical sciences to the social
sciences - Adolphe Quetelet (1796-1874)"

3Theodore M. Porter, The Rise of Statistical Thinking 1820-1900 (New Jersey: Princeton University Press, 1986), 6.

“Selcuk Aksin Somel, “Rumi 1301 (1885) Tarihli istanbul Sayimi,” in Osmanli Devleti’'nde Bilgi ve Istatistik (Ankara: T. C. Bagbakanlik Devlet istatistik
Enstitiisii, 2000), 149.

5Somel, 149.
6Ali Cankaya, Milkiye Tarihi ve Miilkiyeliler, vol. 1 (Ankara: Ornek Matbaasi, 1954), 18.

’Mesdahat ve ERyal ve Evzan-i Cedide’ye Dair Kanunndme (istanbul: Matba‘a-i Amire, 1288).
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made in demographic studies. The Ottoman bureaucracy adopted statistics primarily to address its own
administrative challenges, showing little interest in theoretical research.® In this context, the acceptance and
application of statistical science in the Empire were shaped largely by practical and administrative needs.

Despite lacking a cadre of trained personnel capable of collecting and processing data, the Ottomans
began compiling and publishing statistical information from the 1840s onward.® Consequently, works such
as provincial, state, and ministry yearbooks (salname) began to emerge. Initially, these publications included
minimal quantitative data, but statistical content increased significantly during the reign of Abdiilhamid
Il. From the 1860s onward, the rise of public publishing also led to a growing presence of statistics in
newspapers and journals.

This study focuses on theoretical, scientific, and mathematical texts written for statistical courses, which
were first introduced in TISCS in the late 1880s and later adopted by institutions such as the Faculty of Law at
the Dariilfiiniin, the School of Commerce, and the School of Finance in the early 1900s.7° Eight major works
have been identified, listed below along with their authors and publication dates:

Nazarf ve ‘Ameli istatistik — Mehmed Ali, 1889

Istatistik — 1890

istatistik ve Cografyd-y1 ‘Umrani - Abdurrahman Seref, 1896/97

Ihsd’iyyat - Mehmed Cavid, 1909

Usiil ve Tatbikat-1 istatistik - Cemal Bey, 1912

Ihsd’iyyat - Ahmed Emin, 1918

Ihsa’iyydt - Namik Zeki Bey, 1921

Ihsa Usiil ve Nazariydti - Mustafa Ziihdii, 1926

Accordingly, this study examines how the law of large numbers was addressed in these works, which help
clarify the institutionalization of statistics in the Ottoman Empire. It also assesses the extent to which the
concept of the normal distribution—central to statistical theory—was understood. Furthermore, it evaluates

whether Ottoman scientific circles followed new statistical methods from the perspective of mathematical
infrastructure.

The Development of Mathematical Concepts in Statistics and the Ottoman Context

Throughout the 19th century, statistics was defined as an experimental and primarily quantitative social
science. The explosion of large-scale data in the 1820s and 1830s paved the way for the term “statistics”
to become standardized and indispensable by the 1840s. After the 1850s, the use of statistical methods to
investigate collective phenomena became widespread. A method of reasoning emerged that was unaffected
by individual data when examining large numbers of events. Statisticians observed that systems composed
of a large number of autonomous individuals could be studied on a higher level than those consisting of
a few small units, and that these systems produced large-scale patterns and irregularities that were not
influenced by individual behaviors. They focused on regularities observed not only in deterministic events
like births and deaths, but also in voluntary actions such as marriage or in seemingly irregular phenomena

8Kemal H. Karpat, “The Ottoman Adoption of Statistics From the West in the 19th Century,” in Transfer of Modern Science & Technology to the
Muslim World, ed. Ekmeleddin ihsanoglu (istanbul: IRCICA, 1992), 283-95.

9Although statistical data were collected in previous periods, it was not published for the masses.

10Eleven statistical books containing theoretical information were identified during the Ottoman period. Propositions regarding the law of large
numbers were found in eight of them. The other three works not examined in this study are as follows:
William Playfair, [statistik, trans. istavraki Efendi (Topkap! Sarayl Emanet Hazinesi Nr. 1447, 1811); Recai, istatistik-i ‘Umimi (istanbul: Matbaa-i
Amire, 1293); Mustafa Ziihd, [hsd'iyyat Dersleri (istanbul: Darilfiinin Matbaasi, 1336).
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such as crime and suicide. Quetelet, who believed that this statistical order would persist into the future,
saw in statistical studies a way to reveal truths about mass phenomena grounded in social stability. Thus, a
central theme of statistical thinking in this century was the doctrine that order in events could be identified
through the law of large numbers. The application of statistical methods to problems in biology, physics, and
economics was frequently justified by referring to the regularity observed in crime, suicide, and marriage
data.”

To provide a basic understanding of the law of large numbers — a term coined by Siméon Denis Poisson
(1781-1840) in his 1837 work'2 — one might use the following example:'3 “Suppose the probability of an event
A occurring in a given trial is constant and equals p. If the experiment is repeated a few times, the frequency
of event A may differ significantly from p. However, as the number of trials increases, it becomes almost
certain that this difference will fall below any desired threshold.” The mathematical foundation of the law
of large numbers was first established in Ars Conjectandi (1713), the seminal work of Jacob Bernoulli (1654-
1705). Bernoulli, in similar terms, showed that when a large number of trials is conducted, empirical results
approach theoretical expectations, and by increasing the number of experiments appropriately, one can
approximate a desired level of precision.™ His result is now known as the weak law of large numbers, a
fundamental concept based on probabilistic convergence.’s

Independently of Bernoulli and Poisson, Quetelet expanded the application of the law of large numbers
to various scientific fields. His general approach to the law can be illustrated through an experiment he
designed: Quetelet drew balls repeatedly from a jar containing 20 white and 20 black balls, always returning
the ball to the jar after each draw. The results of this experiment are summarized in below, showing
that as the number of draws increased, the ratio of black to white balls approached 1.

Table 1. Results of Quetelet’s experiment explaining the law of large numbers [Selim Sabit and M. Celal, istatistik Birinci
Kisim: Nazariyat (Ankara: Basvekalet Miidevvenat Matbaasi, 1930), 9]

Number of Balls Drawn White Balls Black Balls White/Black Ratio
4 1 3 0,33
16 8 8 1
64 28 36 0,74
256 125 131 0,95
1024 528 496 1,06
4096 2066 2030 1,02

Quetelet attributed the wide variation in the early results to the small number of trials and the deviations
from the average to chance.'® As the number of observations increased, the ratio of black balls to white balls
approached 1, indicating a diminishing effect of randomness. When a limited number of observations are
made about a phenomenon, the effects of persistent causes are not clearly discernible. Transient positive
and negative influences are not numerous enough to cancel each other out, and thus the true nature of
the phenomenon remains hidden. However, as observations accumulate, these transient factors offset one

""Porter, The Rise of Statistical Thinking 1820-1900, 3-13.

2Simeon Denis Poisson, Recherches Sur La Probabilité Des Jugements En Matiére Criminelle et En Matiére Civile (Paris: Bachelie, Imprimeur-Libraire,
1837), 7.

3James Victor Uspensky, Introduction to Mathematical Probability (New York and London: McGraw-Hill Book Company, 1937), 96.

"“Adolphe Quetelet, Lettres Sur La Théorie Des Probabilités, Appliquée Aux Sciences Morales et Politiques (Bruxelles: Hayez, 1846), 54-55; Zekeriya
Duru, “Bernoulli’'s Theorem and Its Reception in Tlrkiye,” Studies in Ottoman Science 25, no. 2 (2024): 405-10.

SFor technical information on this subject, see: Umit Islak, Temel Olasilik Teorisi ve istatistik | (istanbul: Nesin Yayincilik A. S., 2022), 139.

T6Maurice Block, Traité Théorique et Pratique de Statistique (Paris: Librairie Guillaumin, 1886), 133-34.
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another, leaving only the persistent causes, thereby revealing the underlying order and general tendency of
the phenomenon. The law that governs this behavior as the number of observations increases is known as
the law of large numbers.'” Quetelet classified the causes affecting events as fixed, variable, or random.®
The term “general tendency” here corresponds to the mean value at the center of a normal distribution, a
concept interpreted by Quetelet. He applied the normal distribution—used in experiments, measurements,
astronomical observations, and error distributions—to the social sciences.'® The foundation of these obser-
vations was the concept of the type, a general characteristic of social phenomena, which Quetelet uniquely
articulated.?°®

In the West, the late 19th and early 20th centuries witnessed several turning points in the development
of statistical science. From the 1890s onward, statistical methods and concepts were further advanced by
astronomers, social scientists, biologists, and physicists—particularly through the work of Francis Galton,
Karl Pearson (1857-1936), and William Sealy Gosset (1876-1937).2" As one of the founders of modern statistics,
Pearson laid the groundwork for key topics in modern statistics such as the p-value, correlation coefficient,
chi-square test, and hypothesis testing. His work on correlation was largely shaped by Galton’s idea of
regression, introduced in 1886. One of the most useful and significant tools in statistics, regression was first
employed by Galton to study the relationship between parents’ and children’s heights and has since found
increasing applications.??

Given that mathematical methods only began to dominate statistical studies after the 1890s, it is not
surprising that the earliest Ottoman authors on statistics did not follow these developments (especially
those associated with the first three names above). However, it is worth investigating whether later Ottoman
statisticians, who were contemporaries of Galton, Pearson, and Gosset, followed their work. For instance,
Ottoman engineer Aram Margosyan (1853-1931) provided an example of the chi-square test in a 1910 article
—an innovative method at that time—which suggests that some Ottoman scholars were aware of recent
statistical developments.2® Similarly, Salih Zeki (1864-1921), a key figure in Ottoman mathematics and a
professor at both the Imperial School of Military Engineering and Dariilfiin(n, noted that Europeans would
not undertake a project without first calculating probabilities. As an example, he recalled how foreign
engineers spent months collecting data on pedestrian traffic before building the Galata Tunnel. Salih Zeki
argued that using statistical methods before starting a project would yield more accurate results than relying
on rough estimates.?* These examples suggest that some Ottoman scholars were engaged with the emerging
statistical literature, raising the possibility that others were as well.25

A final example is the work of Gosset, whose studies could have been accessible to Ottoman statisti-
cians by the 1910s but are absent from their works. The concept of the t-distribution, used when the

7Selim Sabit and M. Celal, statistik Birinci Kisim: Nazariyat (Ankara: Bagvekalet Miidevvenat Matbaasl, 1930), 8-9.
"8Hankins, Adolphe Quetelet as Statistician, 131.

19Bob Rosenfeld, “Statistics moves from the physical sciences to the social sciences - Adolphe Quetelet (1796-1874)"

20Hankins, Adolphe Quetelet as Statistician, 108.
21Porter, The Rise of Statistical Thinking 1820-1900, 8.
22Francis Galton, “Regression towards Mediocrity in Hereditary Stature,” Journal of the Anthropological Institute 15 (1886): 46-63.

23Aram Margosyan, “istatistik Hakkinda Bazi Miilahazat,” Osmanli Miihendis ve Mimar Cemiyeti Mecmuasi 1, no. 6 (1326): 139; Semiha Betiil Bayam
Takicak and Alp Eden, “A Civil Engineer and an Amateur Mathematician: Aram Margossian’s Views on Statistics,” Studies in Ottoman Science 24,
no. 1(2023): 52.

24S3lih Zeki, “Mebahis-i Fenniyye 1: Takdir-i ihtimalat,” Sabah 9, no. 2807 (1313): 4.

25The theoretical basis of hypothesis testing, one of the important concepts of statistics, was developed by Jerzy Neyman (1894-1981) and the null
hypothesis and variance analysis by Ronald Aymler Fisher (1890-1962), but since they emerged after the 1920s, they did not affect the Ottoman
period.

el
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population variance is unknown, was introduced by Gosset in 1907. However, no mathematical derivation
or even a mention of this concept can be found in Ottoman statistical textbooks. Since statistics courses
were primarily taught in institutions such as law and public administration schools, the exclusion of more
mathematically demanding topics can be considered as natural. However, this omission may also reflect the
broader reality that basic sciences and engineering were not central in the Ottoman educational agenda.

In the Ottoman Empire, statistics did not evolve through theoretical and mathematical developments as
it did in the West, but rather emerged in response to administrative needs. Nonetheless, by the early 20th
century, Ottoman intellectuals had begun to engage with Western innovations in statistical thought. Unlike
in the West, where statistics evolved alongside probability theory and mathematical statistics, statistical
education and publications in the Ottoman Empire focused more on practical applications in demography
and administration. Considering both the contextual analysis above and the content of all Ottoman statis-
tical works, the mathematical concepts most worthy of investigation are: calculation of averages, mortality
tables, life expectancy, possible lifetime, the concept of type, the normal distribution, and the law of large
numbers.28 Of these, the last appears in nearly all Ottoman statistical texts, raising the question of whether
a theoretical orientation was present in these works—a question that has shaped the focus of this study.

The first statistical works written during the Ottoman period primarily aimed to provide foundational
knowledge for an audience newly acquainted with the discipline. These books prioritized topics such as
the establishment of statistical offices, data collection and organization methods, the qualifications of
statistical personnel, the publication of statistics, and the types of statistical data. They also included
information specifically related to the Ottoman Empire. From a mathematical perspective, in addition to
average calculation and life tables, they presented similar sentences and ideas concerning the law of large
numbers as described earlier. However, another concept of critical importance at the time, the normal curve,
received little attention in these works. The relatively extended presence of statistics in the curriculum of
TISCS (from 1878 onward) led to a greater number of instructors and a wider variety of textbooks in this
institution compared to others. Nevertheless, the textbooks produced tended to repeat each other and gave
little attention to the interpretation and analysis of statistical data.?”

Citations in these works indicate that, in addition to Quetelet, the authors were particularly influenced
by European economists such as Maurice Block (1816-1901), Fernand Faure (1853-1929), and Max Haushofer
(1840-1907). The French and German works, which were among the scientific languages of the period,
often had limited mathematical content. The Ottoman Turkish texts written based on these sources further
reduced the mathematical content.?8

In the eight statistical books examined here with respect to their treatment of the law of large numbers,
Quetelet’s influence is immediately noticeable. His ideas on the subject appear to have entered Ottoman
statistical literature via Maurice Block’s Traité Théorique et Pratique de Statistique.?® Although these works
were primarily written for educational purposes, they frequently borrowed directly from Block’s text. Despite

26For the table of contents of all eight statistical works discussed in this study, see: Zekeriya Duru, “Statistics And Probability in The Ottomans” (PhD,
Istanbul University, 2024), 242-54.

277ekeriya Duru, “Statistics and Probability in Ottomans” (Istanbul University, 2024), 211-17. It is not possible to clearly trace the statistics courses
given after 1859. It can be assumed that the subjects related to this course were given within the geography courses.

28Duru, 73-75, 140-41.

2°The book, which was first published in 1878 and had the greatest impact on Ottoman statistical works, has five sections: History, Theory,
Organization, Types of Statistics and Publication, Population Movements. These titles similarly determined the content of Ottoman books.

=]
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presenting the law of large numbers using differing terminology and phrasing, the books share a common
approach to the concept, as outlined in

Table 2. Terminological Equivalents of the Law of Large Numbers in Ottoman Statistical Works and the Respective Page
Ranges (Compiled by Zekeriya Duru)

Number of Pages  Statement of the ‘Law of Large

Work - Author Publication Date . , Range of Pages
in the Work Numbers
Traité Théorique et Pratique de La Loi Des Grands Nombres et
.. . 1878 577 121137
Statistique — Maurice Block Les Moyennes
Nazari ve ‘Ameli Istatistik - o -
. 1889 248 Buyuk ‘adedler kantinu 58
Mehmed Ali
istatistik - Mekteb-i Miilkiye-i .
. 1890 55 Loi du grand nombre 53
Sahane
istatistik ve Cografyd-y1 ‘Umrant Teksir-i tecarib kandnu Loi du
1896/97 324 78
- Abdurrahman Seref grand nombre
ihsd’iyyat - Mehmed Cavid 1909 348 Kemmiyat-1 ‘azime kan{inu m
Usiil ve Tatbikat-1 istatistik - . i
1912 334 Kemmiyat-1 azime kandnu 84-86
Cemal Bey
ihsd’iyyat - Ahmed Emin 1918 104 A'dad-1 ‘uzma kaniinu 19-27
ihsd’iyyat - Namik Zeki Bey 1921 251 Adad-1 ‘azime kandinu 105-110
Talebe Rehberi - Mustafa ziihdii 1927 - Kemmiyat-1 ‘azime kan{inu -
ihsa Usiil ve Nazariyati - . o
i 1926 128 Kemmiyat-1 azime 93-94
Mustafa Ziihdii3®
As shows, Block’s heading combines the concepts of large numbers and averages. While the

Ottoman authors did not include these two concepts explicitly in their headings, their texts imply this
relationship. The table also reveals that in the earlier works, the coverage of the law of large numbers was
rather limited.?’

Before analyzing the individual books, it is helpful to summarize the general approach to the law of
large numbers in Ottoman statistical works using modern mathematical terminology: A random variable,
considered in isolation, may take on values that differ from the average. However, the arithmetic mean of
a large number of observations of that variable is likely to converge closely to the true average.3? A small
dataset, by contrast, tends to exhibit irregularities due to temporary factors affecting the variable. In larger
datasets, these factors cancel each other out, revealing the true average. In the works examined, instead of
the term "permanent cause," words such as sabit (fixed), siirekli (continuous), and daimi (perpetual) were
used. Similarly, for "temporary cause," terms like tesadiifi (random), arizi (incidental), muvakkat (temporary),
and expressions referring to limited numbers of events were employed. In this study, the English terms
"permanent" and "temporary" have been preferred for consistency.

Among the eight works analyzed, the first four closely follow Block’s expressions when presenting the
law of large numbers, though they tend to express the concept in intuitive terms, often limited to just a
few sentences rather than theoretical formulations. Mehmed Ali (Ayni, 1868-1945), who translated Nazari

30Mustafa Zihdii started teaching statistics at the Faculty of Law during the Ottoman period. Therefore, his work named ihsa Usul ve Nazariyati
(1926) is included in the table. Mustafa Ziihdl did not use the phrase law of large numbers in his work and emphasized the large number of
experiments and observations. As understood from the Darilfiin Student Guide, the law of large numbers was included in the curriculum of the
course in which this book was used.

31For a study that covers the works mentioned in the table in detail of the works, see: Duru, “Statistics and Probability in Ottomans,” 81-141.

32B.W. Gnedenko and A. J. Chintschin, ihtimaller Hesabina Giris, trans. Litfi Biran (istanbul: Tirk Matematik Dernegi Yayinlari, 1963), 128.
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ve ‘Ameli istatistik from Block’s original, similarly transmitted the law from that source.3® In his work, he
emphasized the importance of obtaining and organizing data through observation. He argued that in order
to derive even approximate rules concerning social or human phenomena, one must gather and arrange
a large amount of data. This would balance out deviations and reveal the average. Toward the end of
this section, Mehmed Ali introduces the law of large numbers directly, but without clearly linking it to the
preceding discussion:3*

Range (Tefaviit) is explained here through a geometric example: the distance between the two
endpoints of a line is referred to as tefaviit, or range. Among these endpoints, one is called the
maximum limit (hadd-i azam) and the other the minimum limit (hadd-i asgar). A sequence (silsile) is
then constructed between these two extremes.

For example, after measuring the height of newly conscripted young men, if those whose heights
range from 1500 to 1550 millimeters are placed in one group, those from 1550 to 1600 millimeters in
another, and those from 1600 to 1650 millimeters in yet another, a sequence (silsile) based on a 50-
millimeter measurement interval is thereby established. Although measurements can be taken in any
unit and sequences constructed accordingly, it is preferable to use round numbers such as 10, 25, or
50, rather than irregular or fractional values such as 1.5 or 27. No matter how great the difference or
range may be, the greater the number of observations, the closer one approaches the truth—and this
is referred to as the “Law of Large Numbers.”35

In this extended quotation, Mehmed Ali frames the data group created by observations in terms of
range, referring to the maximum and minimum values. However, he abruptly introduces the law of large
numbers in the final sentence without establishing a clear connection to the preceding lines and then
closes the discussion. On the same page, he proceeds to a new topic titled Average Lifespan and Mortality
Tables. Although he had previously translated the section from Block without interruption, he omitted the
mathematical explanations and examples present in the Traité Théorique et Pratique de Statistique, relying
instead on a single summarizing sentence. He also neglected the experimental example by Quetelet, which
Block had discussed in his own text.3¢

Abdurrahman Seref (1853-1925),3” who taught statistics at TISCS between 1878 and 1902 and had been
Mehmed Ali’s instructor, also based his instruction on Block’s book. Notes from his lectures were compiled
into a book in 1890, without indicating an author. In that book, terms such as average (Moyenne, Hadd-i
vasati), maximum (Hadd-i azami), minimum (Hadd-i asgar), deviations (Oscillation, ihtizazat), and mortality
rates (Taux de la mortalité) were briefly explained. Unlike the previous work, this book established a link
between the concept of average and the law of large numbers, though it did so succinctly:38

33Mehmed Ali graduated from TISCS in 1888. He began to take on duties in government positions in the same year. He worked as the Chief Clerk
of the Statistics Department of the Ministry of Education in 1895 for two years, and later served as a philosophy professor at the Darilfiindn and
Istanbul University.

3¢Mehmed Ali, Nazar? ve ‘Ameli Istatistik (istanbul: Karabet Matba‘asi, 1306), 58-61. It should be noted that the work also provides information
about the Ottoman Empire, independent of Block.

35Block gave this sentence with reference to Poisson and Bernoulli. Block, Traité Théorique et Pratique de Statistique, 131.
36Block, Traité Théorique et Pratique de Statistique, 134.

3Abdurrahman Seref, who graduated from Mekteb-i Sultdni (Galatasaray High School) in 1873, started teaching history at Mahrec-i Aklam-i Sahéne
in 1875 and taught grammar and spelling at Mekteb-i Sultani in the same year. He later served as the Director of TISCS, Director of Sultani and
Minister of Education (1908-1909, 1911-1912). When he was appointed as the Director of TISCS in 1877, the school underwent a new structure and
was organized as a 5-year program, with the first three years being high school and the last two years being higher education. Some of the
students accepted through exams were enrolled in upper classes. Abdurrahman Seref taught the statistics classes of the fourth grades.

38jstatistik (istanbul: Mekteb-i Milkiye-i Sahane Litografya Destgahi, 1308), 53.

-  —
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In order for the average value (hadd-i vasati) to closely approximate the truth, a large number of trials
and comparable cases is required. For this reason, one should calculate the average by considering
death records spanning 5, 10, 15, or even 20 years. In the science of statistics, the principle that the
average approaches the truth more closely as the number of observations increases is referred to as
the Law of Large Numbers (Loi du grand nombre).

Following this explanation, the text shifts focus to Johann Peter Siissmilch, noting his observation of
regularities in birth and death data and his pioneering use of the term "law" in statistics. In another work
by Abdurrahman Seref, istatistik ve Cografya-yi ‘Umrani (1896/97), he repeats the above expression almost
verbatim but also introduces the term teksir-i tecarib kannu (the law of increased trials), alongside the
French Loi du grand nombre:3°

Not only in matters of population, but also in other branches of statistics, average values should
always be expressed in terms of percentages or per mille. When an average (hadd-i evsat) is reported,
statistical congresses have recommended and requested that the distribution from which it is derived,
along with the maximum and minimum values, also be indicated.“°

For the average (vasatf) to be close to the truth, it is necessary to have a large number of trials and
comparable cases. Thus, as in the previous example, one should consider events and mortality records
spanning five, ten, fifteen, or even twenty years in order to calculate the average accordingly. In statistical
science, the principle whereby the average approaches the truth more closely as the number of trials
increases is called the Law of the Multiplicity of Observations (teksir-i tecarib kantinu), also known in
French as the Loi du grand nombre (Law of Large Numbers).

The term teksir-i tecarib kandnu used by Abdurrahman Seref also appears in Salih Zeki's work on proba-
bility, Hulasa-i Hesab-1 ihtimali.#" It is likely that the two authors communicated regarding this terminology.
Among the various equivalent terms used for the law of large numbers, their preference for a Turkish phrase
meaning "the law of increasing the number of experiments" appears to be linguistically appropriate.

Mehmed Cavid (1878-1926), in his work [hsd’iyydt, does not delve into any mathematical methods.
However, he states that statisticians and economists compare events and numerical data, emphasizing the
usefulness of this method in every field.*? Referring to Quetelet, he highlights the importance Quetelet
placed on numerical data and points out that increasing the number of observed cases leads to an approx-
imation of reality, thus stressing the significance of the law of large numbers.*3

39Abdurrahman Seref, istatistik ve Cografyd-Yi ‘Umrant (istanbul: Karabet Matbaas, 1314), 77-78.

“0Information about the decisions taken in the statistical congresses held under the leadership of Quetelet starting in 1853 was included in
Ottoman statistical books..

“1Salih Zeki, Huldsa-i Hesab-i ihtimalf (istanbul: Miihendishane-i Berri-i Humay(n Matba‘asl, 1314), 39.

“2Mehmed Cavid graduated from TISCS in 1896. He taught mathematics, statistics, economics and finance at various schools. He was a member
of The Ottoman Committee of Union and Progress. After serving in various government positions, he took part in the Meclis-i Mebusan during
the Second Constitutional Era and was appointed Minister of Finance (1909-1910, 1913-1914, 1917-1918).

“3Mehmed Cavid, ihs@’iyyat (istanbul: Matba‘a-i Amire, 1325), 111.
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Comparison is beneficial in every domain, which is why statisticians—and particularly economists—have
long engaged in comparing similar phenomena across different countries, whether in terms of numer-
ical data or concrete events. However, Quetelet placed special emphasis on quantitative magnitude,
stating that: "As the number of observed events increases, the results tend to approach the truth.” This
expression constitutes a formulation of the Law of Large Numbers (kemmiyat-1 ‘azime kRaniinu). Yet in
order to produce such large quantities, the smaller numbers from which they are composed must be
homogeneous. It is a well-known principle that numbers of different kinds cannot be aggregated. For
example, if one wishes to calculate the number of children across various countries, the age ranges used
in each country must be consistent. If France records children between the ages of 5 and 12, Germany
from 6 to 14, and England from 7 to 13, no reliable conclusion can be derived from such data. In earlier
times, before methodological standards were unified, each country used its own classification as it
saw fit. This situation caused complaints among mathematicians, economists, and administrators alike.
Therefore, during the initial efforts, congresses agreed upon the need to adopt common standards.

Following this, Cavid concludes his discussion by noting that homogeneity of data is a precondition
for applying the law of large numbers, and then shifts to discussing the potential participants in such
congresses.

Although Salih Zeki did not author a statistics textbook, in a 1909 article he criticized the statistics
textbooks and courses at The Imperial School of Civil Service. He argued that these materials focused
solely on data collection without addressing terms such as average or expected value.** According to him,
making sense of statistical results requires knowledge of probability and the method of least squares. He
believed the textbooks used in TISCS were written by European economists and relied merely on numerical
comparisons. His references to the techniques emphasized in European statistical literature suggest that he
was familiar with international developments in the field.

Whether due to Salih Zeki's criticisms or not, the first subsequent statistical work — Uslil ve Tatbikat-
| Istatistik by Cemal Bey (Atay, 1879-1936) — allocates significantly more attention to the law of large
numbers.*5 He introduces concepts such as permanent vs. temporary causes and population (as in statis-
tical population), which had not appeared in previous Ottoman works. Cemal Bey explains that based on
Quetelet's interpretation of the law, limited observations and experiments cannot reveal persistent causes.
Only by increasing the number of observed events can the general and recurring causes be distinguished.
One of his distinctive examples is the testing of a newly discovered medicine. He notes that:*®

It is not sufficient to test a newly discovered medication on only a few patients. It is possible that
the recovery observed in these few individuals is due to incidental or extraneous factors, rather
than the actual effect of the drug. The more frequently the experiment is repeated, the more these
contingent causes are eliminated, thereby making it possible to obtain a definitive understanding of
the medication’s true effects.

44Salih Zeki, “Bir Hakikat!” Musavver Muhit 1, no. 22 (1325): 338-39.

“SMehmed Cemal graduated from TISCS in 1902 and started working at the Ministry of Finance in the same year. He was transferred to the Ministry
of Forestry and Mines in 1906 and to the statistics department of the same place in 1911. He became the General Director of Industry in 1914 and
the General Director of Mines in 1915. It is recorded on the cover of his work that he was the statistics teacher at the Finance School and the
statistics manager at the Ministry of Forestry, Mines and Agriculture.

“6Cemal Bey, Usiil ve Tatbikat-i istatistik (Dersa‘adet: Matbaa-i Kader, 1328), 84-85.
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Cemal Bey emphasizes that increasing the number of trials reduces the impact of incidental causes,
allowing a clearer determination of the true effects of the drug. He then applies the same reasoning to
games of chance:*’

The same applies in cases of chance events. If a bag contains 500 white and 500 black marbles,
thoroughly mixed, and one draws ten of them without looking, the ratio between white and black
may vary considerably. In the first set of draws, one might obtain 2 black and 8 white, or vice versa—
8 black and 2 white. However, as the number of draws increases, the ratio between black and white
marbles begins to converge. This convergence results from the fixed numerical proportion of black to
white marbles initially placed in the bag. As the process continues and the final marbles are drawn, the
quantities of black and white tend, in most cases, to become approximately equal.*®

This inherent property of large collections of events, each containing multiple possible outcomes, is
referred to as the Law of Large Numbers (Remmiydt-1 ‘azime kaninu).

This example illustrates how, as the number of trials increases, the ratio of white to black balls drawn
from a bag approaches the actual ratio of balls inside, reflecting the core of the law of large numbers.

According to Cemal Bey, the law of large numbers reveals a stable truth—a normative value such as the
mean—underlying observable phenomena. Although the number of cases should be maximized, he argues
that there is no fixed threshold; the important point is that enduring causes are always embedded within the
data. The more these causes are intermingled or obscured by incidental factors, the more data is required
to identify the underlying pattern.*®

Namik Zeki (Aral, 1887-1972),5° in the relevant section of his book ihsd’iyyat, also explains that increasing
the number of observations leads to convergence toward a specific value. Like earlier authors, he concludes
that with unlimited experimentation, permanent causes will dominate over incidental ones.5" He adds that,
for large numbers of homogeneous events within a given time unit, the ratio of incidental to permanent
causes approaches a constant value:>2

From the predominance of stable causes over incidental ones, the following conclusion can be drawn:
Within a given unit of time, for a large quantity of homogeneous phenomena, the ratio of accidental
deviations to regular events tends to approach a fixed proportion.

Namik Zeki presents statistics as built on this probabilistic understanding. Identical types of events are
grouped together, deviations are analyzed, and the average is determined as a balancing measure. The more
events there are, the more dominant and meaningful the average becomes.>3 He concludes that to identify
the primary cause of an event and distinguish it from incidental ones, it is necessary to collect as much data

47Cemal Bey, 85.

“8What has been stated up to this last sentence can be considered mathematically correct. However, in the last sentence, it was assumed that the
balls drawn were not put back and that continuous drawing was made, from which it was concluded that the black-white ball ratio would be
equal. It is clear that the desired ratio would be 1 as a result of drawing all the balls from the bag. It should be noted that these two examples
were also conveyed in the same way by Namik Zeki.

“oCemal Bey, Usil ve Tatbikat-i istatistik, 84-86.

50Namik Zeki graduated from TISCS and the Faculty of Law in 1911. He worked as a financial inspector and as the deputy general manager of the
Central Bank of the Republic. He has works in the fields of money, banking and stock exchange.

STNamik Zeki Bey, ihs@'iyydt (Mekteb-i Miilkiye Matbaasi, 1340), 105-10.

52The ratio of temporary causes to permanent causes in the expression should approach 0 as the number of experiments increases. Namik Zeki
claimed that this ratio would approach any other value.

S3Namik Zeki Bey, ihsd'iyyat, 108-9.
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as possible. To clarify how deviations from the average are balanced out, he employs an example also found
in the works of Cemal Bey and Ahmed Emin:5*

To determine which of two different fields has a greater productive capacity, it is not sufficient to
compare only their yields for a single year. It is possible that the region where the more fertile field
is located experienced drought that particular year, which would obscure the true value of the land.
However, if we consider the yields over a period of twenty years, then occurrences of drought or rainfall
in either region would likely be evenly distributed over time. In this way, the extended duration mini-
mizes extraordinary and incidental effects, thus providing a reliable basis for comparing the productive
capacities of the two fields.

He argues that even when deviations are large, the truth can be approached by relying on large datasets.
Namik Zeki believes that the law of large numbers allows one to uncover regularities in past and present
events and to make probabilistic predictions about the future. For instance, if the birth and death statistics
of a country over 20-30 years are examined and their ratios to the total population are calculated, then—
assuming no significant changes in conditions—future rates may be predicted.>s

Mustafa Ziihdii (inhan, 1880-1970), in his book ihsa Usiil ve Nazariyati, does not use the phrase “law of
large numbers” under any specific heading.>¢ However, he frequently refers to concepts such as permanent
and incidental causes, and typical versus atypical events. Typical events are defined as those that yield
consistent results under the same conditions (e.g., physical, chemical, biological phenomena),5” whereas
atypical events are irregular and vary in form (e.g., weather, social or economic phenomena).>® While he
highlights Quetelet’'s emphasis on large datasets and the balancing effect of individual differences, he does
not explicitly connect his argument to the normal curve:>®

... Following the path that Quetelet so clearly demonstrated, statistics moves away from focusing on
unique individual cases. Instead, it turns toward the collective, the aggregate, the whole, and toward
groups. Within these groups and aggregates, the specific characteristics of each individual event remain
inherently present. However, as these individual peculiarities balance one another out and come
together, randomness effectively disappears.

In an example involving coal extraction, he asserts that the composition of a mine can only be determined
through statistical observations based on a large number of samples:¢°

54Namik Zeki Bey, 109.
55Namik Zeki Bey, 110.

56Mustafa Zihdl was born in Plovdiv (Filibe) and, after completing his studies at the Plovdiv Riisdiye (secondary school), continued his education
at the Edirne Idadi (high school). Following his studies at TISCS between 1898 and 1901, he distanced himself from the Hamidian regime and
worked at a bank in St. Petersburg from 1902 to 1904. Between 1904 and 1908, he studied economics at the University of Berlin. Upon his return
to the Ottoman Empire, he began teaching statistics in 1909 at TISCS, in 1910 at the School of Finance (Maliye Mektebi), and in 1911 at the Higher
School of Economics and Commerce (Yiksek iktisat ve Ticaret Mektebi). At the Dariilfiinun Faculty of Law, he delivered two distinct statistics
courses: the first was Criminal Statistics (ihsaiyat-1 Cezaiyye), offered to fourth-year students starting in 1921; the second was a general statistics
course introduced in 1922. In addition to these two courses, which continued until 1933, he also taught statistics in the doctoral program of
Economic Sciences (Ulim-1 iktisadiye) at the Faculty of Law beginning in the 19281929 academic year.

57Mustafa Zihdi, (hsa Usdl ve Nazariyati (istanbul: Matbaa-i Amire, 1926), 52-55.
>8Mustafa Zihdu, 71.

59Mustafa Zuhdu, 72-73.

50Mustafa Zihdu, 93-94.
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If from the various pits of a coal basin a substantial quantity — what is referred to as “kemmiyat-1 ‘azime”
— is extracted, then the random fluctuations within that basin are sufficiently counterbalanced and
the necessary components to constitute a single representative model have been examined. Further-
more, if comprehensive statistical investigations are carried out and numerous successive analyses are
conducted — each involving samples drawn from different coal batches in proportion to their output —
then it becomes possible to determine an “average model” (enmiizec-i vasati). It also becomes feasible
to generate several subordinate or higher-level representative samples around this average model. In
summary, as these explanations show, for a coal basin of commercial and economic importance, one
cannot identify or select representative samples based only on a few observations.

He argues that such statistical methods are necessary for producing representative samples and valid
conclusions. He further notes that even evolutionary theory rests on the idea of discovering regularities
through statistical methods that neutralize randomness. Genetic traits, species differentiation, and adap-
tation are all understood through large-scale observation. Mustafa Ziihdii emphasizes that individual
observations are only a first step in scientific inquiry. Mass phenomena should be interpreted through
statistics, which he considers a prerequisite for scientific advancement.®" Instead of explicitly referring to
the “law of large numbers,” he uses terms such as “mass phenomena” or “numerous observations.”

From the analysis of these works, it becomes evident that the first four authors mention the law of large
numbers only in passing, whereas later writers like Cemal Bey, Namik Zeki, and Mustafa ziihdii provide more
detailed explanations accompanied by specific examples. Nonetheless, the law is generally presented in an
intuitive manner, with limited reference to theoretical foundations. In translations from French and German
sources, mathematical content tends to be simplified, and the law is treated more as a general principle than
as a precise theorem. The occasional linkage between the law and the concept of the mean suggests a shift
in the Ottoman statistical mindset—moving beyond mere data collection toward analytical reasoning. The
influence of Quetelet is especially prominent, with his statistical approaches in the social sciences echoing
throughout these works. However, the connection between the law of large numbers and probability theory
remains understated; instead, the dominant theme is the necessity of increasing the number of observations
and experiments. Additionally, it should be noted that none of the examined books offer comprehensive
treatments of newly emerging statistical concepts.

Among the eight statistical works reviewed, ihsd'iyyat by Ahmed Emin stands out due to its unique
structure and approach to statistical concepts. Therefore, a separate section is dedicated to this work and
its author.

Ahmed Emin was born in Salonica.t? He began his education at the Feyz-i Sibyan School and continued
at the Salonica Military Secondary School, followed by German schools in both Salonica and Istanbul. He
started his professional career working for the newspaper Sabah, while also serving in the Translation Office
at the Yildiz Palace during the same period. In 1909, he enrolled in the country's only law faculty at the time
to pursue higher education.

In 1911, he went to the United States for further studies and enrolled at Columbia University. According to
his own account, his academic focus was on sociology and statistics.® He also attended the Pulitzer School

6TMustafa Zihdu, 85-86.
62Here, the statistical aspect of Ahmed Emin's life is taken into consideration.

63Ahmed Emin Yalman, Gérdiklerim Gegirdiklerim, vol. 1 (istanbul: Pera Turizm ve Ticaret A.S., 1997), 248.
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of Journalism at the same university, where he completed his doctoral dissertation titled The Development
of Modern Turkey as Measured by its Press.5*

Ahmed Emin maintained his involvement in journalism before, during, and after his studies in the United
States. In the early years of World War | (1914-1916), he was appointed as an assistant to Ziya Gokalp
(1876-1924) in sociology lectures at Dariilfiinin (the Ottoman Imperial University) and assisted Hasan Saka
(1886-1960)°5 in statistics courses at TISCS.

In 1915, as part of institutional reforms, a Statistics Institute was established at Dariilfiinlin under
Ahmed Emin’s directorship.® Through this institute, he founded a statistical library and procured numerous
important statistical works from abroad.®” Although the institute and its library were active between 1915
and 1920, there is no evidence that Ahmed Emin himself gave lectures there.

Following a three-year interruption in teaching at the School of Civil Service (1915-1918) due to the war,
Hasan Saka ceased his role in teaching statistics, and Ahmed Emin took over the course. Between 1918 and
1920, he continued to serve as a professor of statistics at both Dariilfiiniin and the School of Civil Service.
However, his ongoing work with the newspaper Tanin, his role as a war correspondent, and periods of exile
—such as his time in Kiitahya—prevented him from maintaining a consistent teaching schedule. In March
1920, he was exiled to Malta by the British. Upon his return in late 1921, he withdrew from academic life and
resumed his journalistic career.58

The publication of ihsd’iyyat was the result of lecture notes compiled by one of Ahmed Emin’s students
at TISCS, who had clear handwriting and followed the course closely. These notes were later reproduced
using lithographic printing and published as the fifth volume of the “Mekteb-i Miilkiye Kiilliyati.” One of the
most striking features of this work is its fluent style, a reflection of Ahmed Emin’s background in journalism.
Another distinctive aspect is his application of sociological training to the examples he provides. The 104-
page book is organized into four main sections: Statistics, Population Problems, Population Movements, and
Statistical Applications (preparations, data collection, classification, and drawing conclusions).

In most statistical works of the period, the introductory chapters are typically followed by sections on
data, data analysis, classification, dissemination, and population studies. However, Ahmed Emin explicitly
stated that he would deviate from this structure by analyzing the entirety of statistics through the lens of
the law of large numbers and by focusing on the organization of units within the population (kiilliyat). Since
population analysis reveals causal relationships and enables scientific reasoning about events, Ahmed Emin
dedicated significant attention to this subject.

To illustrate how the law of large numbers reveals causality within any given population, Ahmed Emin
provided a series of examples drawn from dice games, lotteries, gender ratios at birth, the effectiveness
of a new medication, comparisons of agricultural yields between two fields, and various other aspects of

64Ahmed Emin, “The Development of Modern Turkey as Measured by Its Press” (Columbia University, 1914). This is Ahmed Emin's doctoral thesis
that explains the Ottoman Empire's struggle for survival and development through the Ottoman press.

65Hasan Hiisnii Saka: Graduated from TISCS in 1908 and from the Ecole Libre des Sciences Politiques in Paris in 1912. He later served as a member
of the Turkish Grand National Assembly and held the office of Prime Minister.

66|t can be clearly inferred from a 1917 document and the title page of his statistics textbook that Ahmed Emin was the head of the institute he
established at the Darilfiinun. The title listed on the book cover reads: Instructor of Statistics at the Istanbul Dariilfiinun and Chief Editor of Vakit
Newspaper (istanbul Dadriilfiininu ihs@’iyyat Muallimi ve Vakit Gazetesi Bas Muharriri). BOA. Maarif Nezareti Mektiibi Kalemi (MF. MKT.) 1225/56,
14 Nisan 1333 (14 Nisan 1917)

87Yalman, Gorduklerim Gegirdiklerim, 1:364.
58Yalman, 1:248, 305.
-
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Ottoman social life. He offered an interpretation of the commonly used term “chance” as “the dominant
cause that emerges from a large number of trials.” For instance:®°

There is a lottery in Copenhagen that has been drawn 1,455 times since its inception. Each number had
an equal chance of winning, as there was no factor involved other than chance. Nevertheless, when we
examine the results of a single draw, we see that only a few numbers won while the rest were left out.
Since it is impossible for all numbers to win simultaneously, it seems as though chance favored only
a few. However, if we consider all 1,455 draws together, we observe that the number of prizes awarded
to each number is nearly identical. One statistics expert calculated that the probability of the numbers
from 1 to 45 winning was the same as the probability for numbers from 46 to 90. In the 1,455 draws of
the Copenhagen lottery, the numbers 1 to 45 won 3,540 times, while the numbers 46 to 90 won 3,535
times. The essence of the law of large numbers is revealed here: while no regularity can be observed
in individual draws, the aggregate results prove that chance is the prevailing force. If an even larger
number of draws were considered, the difference in the frequency of winning between the two groups
would likely become negligible.

In this example, Ahmed Emin compared the two groups of numbers (1-45 and 46-90) in a 90-number
lottery. He demonstrated that over a large number of draws, the number of prizes awarded to each group
became almost equal. His final sentence emphasized that as the number of trials increases, the distribution
of winning numbers approaches a stable ratio. He insisted that the objective of statistics is to investigate
phenomena based on large populations or samples and argued that small-scale observations cannot reveal
dominant causes.

According to Ahmed Emin, while the properties of iron can be understood from a few samples, or a
plant’s traits from a few specimens, human nature demands observation of a much larger group. Human
beings differ greatly because they adapt to life with their unique physical, psychological, and historical
backgrounds. To understand the general characteristics of people, it is necessary to conduct studies
involving large enough numbers to represent all deviations from the average.”®

In support of this view, Ahmed Emin provided original insights into Ottoman society. He emphasized that
the law of large numbers is even more essential when studying the Ottoman context. In other countries, long-
established systems of compulsory education, widespread access to material and intellectual resources,
and the resulting economic uniformity have led to the formation of common “types” — German, French,
English, or American. In contrast, in the Ottoman Empire, many traditional social bonds had loosened, but
new ones had yet to take their place. Limited mass communication prevented people from becoming aware
of or influenced by each other’s behavior, leading to the persistence of individual differences in thought and
emotion. Thus, in many other societies, it might not be inaccurate to say, for instance, “all Germans are this
or that” based on an observation of part of the population. But in the Ottoman Empire, it would generally be
incorrect to draw conclusions about the entire country based on a specific group. Because people’s habits,
needs, and tastes differ so much, forming generalizations from a small sample is not reliable. If a valid
judgment is to be made about Ottoman society, more cases and more data must be examined than would
be required elsewhere. One must treat with caution any generalizations based on limited observation.”’

69Ahmed Emin, ihsa’iyyat (Mekteb-i Miilkiye Matbaasi, 1334), 22.
70Ahmed Emin, 24-25.
7TAhmed Emin, 25-26.
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The Concept of the Normal Distribution and the "Type"

Following his discussion of the law of large numbers, Ahmed Emin proceeds to offer a detailed analysis
of the concept of "type," which he regards as closely connected to this law and of significant importance
in statistical thought.”? At this stage, he measures the lengths of 200 leaves and analyzes the dataset he
collected from these measurements. He observes that most of the leaves are of similar length, with only a
small number deviating from the average, and only a few showing large deviations. He refers to the most
frequently occurring length among the leaves as the "type." Upon classifying a large number of leaves, he
argues that deviations both above and below the type will always occur, and that these deviations tend
to be roughly symmetrical in both directions. He emphasizes that when measuring any homogeneous
phenomenon, average conditions will naturally emerge, and these average conditions correspond to the
concept of "type." Moreover, regular deviations from the type, both to the right and to the left, will also be
observed (Figure 1).73

2.

Source: Ahmed Emin, ihs&'iyyat, p. 3974
Figure 1. Regular Type Curve
In one of his explanations of the normal curve, Ahmed Emin employs the concepts of curve and curvature,
offering a graphical description of the normal distribution:”5

..If we arrange what we are examining in descending order of size, assuming their lower ends rest on a
flat surface, the upper ends will form a regular curve. This curve presents the same shape for any set of
data. Its center appears flattened, which indicates that many similar instances gather near the middle.
As one moves toward either extreme, the curvature increases, reaching its highest point at the ends,
where only a few exceptional values occur.

Although the initial sentence may appear to neglect the frequency distribution of the data, the subse-
quent statements align well with the properties of the normal curve.”®

72Type: A thing or person that is considered an example because it contains the main characteristics of a genus. (https://lugatim.com/s/ENM%C
3%9BZE%C3%87%E2%80%93ENM%C3%9BZEC).

73Ahmed Emin, ihsa'iyyat, 27-33.

741t should be noted that the normal curve graph given in the figure is drawn differently than the known graph. The graph may not have been
drawn with care in the notes taken by one of Ahmed Emin's students.

7SAhmed Emin, ihsa'iyyat, 33.

76f the graph were drawn considering the first sentence, it would look like this:

0 5 10 15 20 25 30 35
Veri Noktas! (Biiyikten Kiicige Sirali)
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Ahmed Emin illustrates the type and the normal curve with an example from games of chance. In an
experiment involving 14 coins flipped repeatedly, the number of heads and tails in each trial is recorded
( ). The most probable outcome is seven heads and seven tails. Despite the limited number of trials,
the expected distribution pattern still emerges. The frequency of outcomes declines symmetrically as one
moves away from the most likely result. The lack of a perfectly smooth distribution is attributed to the
limited number of repetitions. However, had the experiment been conducted many more times, the resulting
data would approximate the shape of a type curve.”” As with the type curve, in events governed by chance,
the most likely outcome corresponds to the peak of the curve.’®

Table 3. Results of the Coin Tossing Experiment with 14 Coins [Adapted from Ahmed Emin, ihsd'iyyat, pp. 34-35, originally
conducted by English statistician E. M. Elderton (1878-1954)]

Atilan 14 bozuk paradan

14'Uinlin yazi olmasi 0
13’linlin yazi olmasi 1
12'sinin yazi olmasi 0
17'inin yazi olmasi 3
10’'unun yazi olmasi 2
9'unun yazi olmasi 8
8'inin yazi olmasi 12
7'sinin yazi olmasi 18
6'sinin yazi olmasi 14
5'inin yazi olmasi 9
4{inlin yazi olmasi 7
3'iinlin yazi olmasi 3
2'sinin yazi olmasi 0
1'inin yazi olmasi 0

Ahmed Emin underscores the practical value of incorporating concepts such as type, deviation from type,
and the most probable outcome into everyday reasoning. In any society studied in terms of individual differ-
ences, one will find a central type along with deviations on both sides. This is because most individuals tend
to cluster around the average level. However, if the population under investigation consists of individuals
drawn from very different environments and subject to unique conditions, it is likely that multiple types will
emerge, including one primary type and several secondary ones.”®

When the members of a group share very similar environmental influences and conditions, most indi-
viduals will resemble one another. As a result, the small number of deviations—caused by random variations
—will be evenly distributed on either side of the average, producing a symmetrical and regular type curve. In
such a regular curve, both the number of individuals on either side of the type and the degree of deviation
are equal ( ). However, due to the multitude of factors affecting individual differences, perfectly
regular type curves are relatively rare when dealing with personal characteristics ( ).80

77Ahmed Emin called this regular curve the “coincidence” or “probability of error” curve. However, it should be noted that today, terms such as
Gauss Curve or Bell Curve are used for the normal curve.

78Ahmed Emin, fhsa'iyyat, 33-35.
79Ahmed Emin, 35, 38.
80Ahmed Emin, 39.
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Source: Ahmed Emin, a.g.e., s. 39.
Figure 2. Graphs Representing Personal Differences

These four graphs illustrate the typical shapes of type curves observed in experimental psychology. The
first was drawn following an experiment in which 12-year-old children were asked to count the frequency
of a particular letter on a printed page—a task measuring attention and accuracy. The second represents
the children’s neural reaction times; the third, their ability to identify and write antonyms of given words;
and the fourth, their memory levels. These curves, derived from psychological experiments conducted on
large groups of children in the United States, show that most individuals demonstrate average ability, with
a gradual decline in performance as one moves away from the average on either side. Similarly, in any large
population, individual differences will tend to form a type curve. Ahmed Emin provides an example of this
phenomenon in the context of contemporary education: the common practice of evaluating exam results
according to a bell-shaped curve. In a well-designed examination, the majority of students should receive
mid-level scores, with fewer students scoring at the highest or lowest levels. Otherwise, the results would
be questionable—either due to an unfair test, a test that fails to measure student development properly,
or a mismatch between the students’ education and what is expected of them. According to Ahmed Emin,
if a teacher considers the existence of a central type along with small minorities of higher- and lower-
performing students, they will have a solid foundation for fulfilling their role effectively.?!

Finally, Ahmed Emin presents a culturally familiar example of how the concept of type can be observed
in everyday life:82

..After a ferryboat docks at a pier, we observe how passengers disembark.®3 At first, one or two
passengers quickly jump onto the pier and walk briskly. Then, after a short interval, the number of
passengers increases and the flow becomes denser. The majority of the passengers disembark during
this crowded phase. Following this, the flow begins to thin, and in the end, one or two individuals slowly
and patiently make their way off the boat. Thus, the process of disembarkation traces a type curve,
whose peak represents the typical moment of disembarkation, and whose two ends correspond to the
rare extremes of speed and delay.

81Ahmed Emin, 40.
82Ahmed Emin, 41-42.

83|n those years, ferries would dock at the Galata Bridge to pick up and drop off passengers.
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In this analogy, Ahmed Emin conceptualizes the number of passengers disembarking over time as a
numerical sequence. He notes the gradual increase in passenger flow, followed by a peak, and then a gradual
decline—mirroring the shape of a normal distribution curve.

Throughout his work, Ahmed Emin draws similar connections across different domains to illustrate the
relevance of the law of large numbers and the normal distribution. His explanations consistently emphasize
an inductive, empirical, and observational approach. From a statistical theory perspective, he asserts that
conclusions cannot be drawn from small samples, whether in daily life or scientific inquiry, and that large
datasets are essential for understanding causes and relationships.®* Compared to other authors of Ottoman
statistical texts, Ahmed Emin stands out with the variety and depth of his commentary, offering nearly twenty
examples. He provides a broader and more accessible account of the law of large numbers and introduces
the concepts of the normal curve and distribution to Ottoman scientific circles for the first time. Benefiting
from his background in sociology, he incorporates his own observations and experiences, using examples
that would resonate with an Ottoman audience.

Although the Ottomans had been collecting and recording data for many years, their scientific engage-
ment with statistics—particularly its theoretical foundations—did not emerge until the 1880s. The law of
large numbers, a concept that can be viewed as a mathematical component of statistical theory, was
addressed in eight of the eleven statistical works from the Ottoman period that adopted a theoretical
approach. Originally formulated by Jakob Bernoulli in 1713 and later named by Siméon Denis Poisson,
this law appeared for the first time in the Ottoman context within the statistics textbooks used at TISCS.
Works such as Nazari ve ‘Ameli istatistik (Mehmed Ali), istatistik, and istatistik ve Cografya-yi ‘Umrani
(Abdurrahman Seref) were either translations or abridged versions of Maurice Block’s writings, prepared for
use in TISCS curriculum. Since these books also included data about the Ottoman Empire and displayed
strong similarities in style and content, they gave the impression of being compiled from a single source.
Later works, such as Mehmed Cavid’s ihsd'iyyat, likewise offered foundational knowledge for readers newly
encountering statistics. The law of large numbers, which Block had discussed in detail—often citing Quetelet
—was presented only briefly in TISCS textbooks in formulations such as: “Whatever the nature of the data,
the law of large numbers is the rule that increasing the number of experiments brings the average closer
to the truth.” Subsequent authors emphasized that a large number of experiments and observations were
necessary to distinguish permanent causes from temporary ones. In this context, Cemal Bey, Namik Zeki,
and Mustafa Ziihdii offered a few similar illustrative examples.

Ahmed Emin, by contrast, included more substantial mathematical content than the others and provided
a broader range of examples to convey Quetelet’s ideas more effectively. Moreover, he was the first in the
Ottoman scholarly tradition to present the concept of the normal curve in a systematic manner—using
graphs and appropriate examples—whereas earlier authors had referred to it only in an intuitive or implicit
fashion. The variety of examples he provided in connection with the law of large numbers, and the insights
he offered reflecting Ottoman social life, enabled him to approach the topic from multiple perspectives.
However, it should be noted that neither Ahmed Emin nor the other authors engaged with the newer
statistical methods that began entering the international literature in the late nineteenth century.

8«sAhmed Emin, thsa'iyyat, 44-45.
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0z Osmanli son donemine tarihlenen sekiz istatistik eseri 0zelinde blyuk sayilar yasasini incelemeyi gaye edinen bu calisma,
Osmanli istatistik eseri yazarlarinin cagi yakalama gayretlerini degerlendirmek lzere hazirlanmistir. istatistigin teorisine
deginen, Milkiye Mektebi, Hukuk Fakiltesi ve Ticaret Mektebi gibi okullarda kullanilan eserlerin biyik sayilar yasasi
baglaminda Adolphe Quetelet'nin (1796-1874) fikirlerinin etkisinde kaleme alindiklari gorilmustir. istatistiksel incelemel-
erde gozlem sayisinin cok olmasi gerektigini vurgulayan eserlerden yedisinde blylk sayilar kavrami yeterince agiklanmamis
ve yasa hakkinda sunulan drneklerin niteligi ve sayisi yetersiz bulunmustur. Bunlarin disindaki sekizinci kitabin yazari olan
Ahmed Emin (Yalman, 1888-1972) ise Amerika’da aldigi sosyoloji ve gazetecilik egitimlerinin etkisi ile istatistik derslerine
diger yazarlardan farkli bir aci kazandirmistir. Bu konuda Miilkiye Mektebi 6grencilerine yonelik yazdigi, ihsd’yyat (istatistik)
adli ders kitabi digerlerinin diizeninden ayrilmis, istatistigi genel olarak biylk sayilar yasasi agisindan analiz etmis, neden-
sonug iliskilerini daha iyi sunabilmek igin yasayi genis bir sekilde kullanmistir. Eser, normal dagilim kavramina ve grafiklerine
hatirt sayilir bir bolim ayirmis, 6zglinliik konusunda kayda deger bulunmustur.

Anahtar Blyiik Sayilar Yasasi - Osmanli istatistik Tarihi - Adolphe Quetelet - Ahmed Emin - ihs&’iyyat
Kelimeler

Yazar Notu  Bu makale, yazarin istanbul Universitesi Sosyal Bilimler Enstitiisii Bilim Tarihi Anabilim Dal’'nda 2024 yilinda tamamladig
“Osmanlilarda istatistik ve Olasilik” baslikli doktora tezine dayanmaktadir.

Atif | Citation: Duru, Zekeriya, Umit Islak. "The Place of the Law of Large Numbers in Ottoman Statistical Works
& 5] £6 and Ahmed Emin". Osmanli Bilimi Arastirmalari-Studies in Ottoman Science 26, 2 (2025): 189-230. https://doi.org/10.26650/
'}ﬁ% 0ba1620047
...:5.';,‘1? 3] This work is licensed under Creative Commons Attribution-NonCommercial 4.0 International License. ®®
Bl 2025. Duru, Z. & Islak, U.
Sorumlu Yazar | Corresponding author: Zekeriya Duru zekzek53@hotmail.com

3

{EONO

Osmanli Bilimi Arastirmalari-Studies in Ottoman Science, 26, 2 (2025): 189-230 210


https://iupress.istanbul.edu.tr/
https://doi.org/10.26650/oba.1620047
https://crossmark.crossref.org/dialog?doi=10.26650/oba.1620047&domain=pdf&date_stamp=2025-06-16
https://orcid.org/0000-0002-8934-2183
mailto:zekzek53@hotmail.com
https://orcid.org/0000-0003-4281-5171
https://doi.org/10.26650/oba.1620047
https://doi.org/10.26650/oba.1620047
mailto:zekzek53@hotmail.com

Biiyiik Sayilar Yasasinin Osmanli istatistik Eserlerindeki Yeri ve Ahmed Emin ﬁ Duru & Islak, 2025

Avrupa’da istatistigin baslangici on yedinci yiizyilin ikinci yarisinda John Graunt (1620 -1674)" ve Hermann
Conring’in (1606-1681) calismalarina kadar gotiiriilebilir. Veri ve hesaba dayali istatistikte Graunt'u takiben
Johann Peter Siissmilch (1707-1767); betimsel istatistikte Conring’i takiben Gottfried Achenwall (1719-1772) ve
August Ludwig von Schlozer (1735-1809) gibi bilim insanlarinin katkilari goriilmistiir. Normal dagilim fikri
ise Pierre-Simon Laplace (1749-1827) ve Carl Friedrich Gauss (1777-1855) tarafindan astronomi ¢alismalarina
uyarlanmistir. Daha sonra Quetelet, normal egri ve biiyiik sayilar yasasinin astronomi disindaki bilimlerle
bagini kurmustur.?2 Bu yoniyle bakilinca, istatistiksel akil yiiriitmenin 1890’dan 6nceki tarihinin biiyiik 6lciide
normal dagilimin tarihi ile i¢ ice ge¢cmis oldugu goriliir.3

Osmanlilarda ise uzunca bir siire devletin kaynaklarini belirlemek icin fethedilen topraklarin kaydi,
ekonomik degerlerinin belirlenmesi, vergi yiikiimlisi halkin sayimi ve sayisal 6zellikler iceren mali kayitlarin
tutulmasi gibi rutin uygulamalar yapilmistir. Ancak bu veriler, yalnizca idari amacglar icin kullanilmis, devletin
genel durumuna yonelik sistematik bir degerlendirme yapilmamistir. Bilgi toplama amaciyla nicel verileri
diizenleme girisimlerine Tanzimat donemiyle baslanmis (1839), IIl. Abdiilhamit’in (1842-1918) padisahlig
doneminde (1876-1909) kurumsal diizen ancak yerlesmistir.* Bu siireg, on dokuzuncu yiizyil boyunca istatis-
tiksel veri kullanimina gecisi saglamis ve bazi reformlarla pekismistir.

iltizam sisteminin 1840 yilinda kaldirilmasinin ardindan maddi giice gore vergilendirme gereksinimi
dogrultusunda 1844-1845 yillarinda niifus sayimi yapilmistir.® Biitce hazirlanirken gelir-gidere dair giivenilir
verilere duyulan ihtiyag artmis, bu verileri toplayabilecek memurlarin yetistirilmesi zorunlu hale gelmistir.
Ancak on dokuzuncu yiizyilin ortalarinda 6zellikle istanbul disinda egitimli memur pek yoktur.6 Bu sorunun
asilabilmesi icin 1859 yilinda iki yillik egitim veren Mekteb-i Miilkiye kurulmustur. Okulun ders programin-
da, Usil-i istatistikiyye / Cografya ve istatistik adlarini tasiyan dersler de yer almistir.” Boylece devlet
gorevlilerinin istatistik bilgisiyle donanmis olarak mezun edilmesi hedeflenmistir. Ayrica, olci birimlerinde
standartlasmayi saglamak amaciyla ¢ikarilan kanunlar, istatistiksel verilerin giivenirligini artirmistir.®

Osmanlilarin istatistik bilimini benimseme siireci Avrupa ile karsilastirildiginda zaman agisindan daha
yogun ve sikistirilmis olarak yorumlanabilir. Osmanli’nin modern istatistige yonelmesi, on dokuzuncu yiiz-
yilda yapilan reform hareketleri ve bu hareketlerin getirdigi rasyonel ve merkeziyetci yonetim anlayisiyla
baglantilidir. Bu siire¢, Osmanli toplumunun yeniden yapilandirilmasinda énemli bir rol oynamis, ancak
Bati'daki gibi uzun siireli bir deneyime sahip olunmadigi icin benimsenen kurum ve modeller toplumda tam
olarak karsilik bulmamistir. Osmanli imparatorlugu’nun modernlesme cabalari 1830’lardan itibaren reform-
lar ve biirokrasideki gelismelerle hiz kazanmistir. Tanzimat Donemi’'nde merkezi hiikiimetin sorumluluklari
artmis, egitim ve saglik gibi alanlardaki rolu bliylimiis, bu da devlete toplumu daha fazla etkileme giicii
vermistir. Bu sayede demografik calismalarda ilerlemeler kaydedilmistir. Osmanli biirokrasisi istatistik bili-

"John Graunt, Natural and Political Observations Made upon the Bills of Mortality (London: T. Roycroft, 1662).

2Frank H. Hankins, Adolphe Quetelet as Statistician (New York: Ams Press, 1968), 36-62. 1800'lerin sonlarinda, Quetelet'nin calismalarindan itham
alan bircok bilim insani [Henry Buckle (1821-1862), Karl Marx (1818-1883), Florence Nightingale (1829-1910), Francis Galton (1822-1911), James
Maxwell (1831-1879) vd.] toplumu ve bilimi yoneten "normal" yasalari arastirmislardir. Bob Rosenfeld, “Statistics moves from the physical sciences
to the social sciences — Adolphe Quetelet (1796-1874)"

3Theodore M. Porter, The Rise of Statistical Thinking 1820-1900 (New Jersey: Princeton University Press, 1986), 6.

“Selcuk Aksin Somel, “Rumi 1301 (1885) Tarihli istanbul Sayimi,” in Osmanli Devleti’nde Bilgi ve Istatistik (Ankara: T. C. Bagbakanlik Devlet istatistik
Enstitlisy, 2000), 149.

5{ltizam: Devlet gelir kalemlerinden birini toplama hakkinin devlet tarafindan ihale ile birine verilmesi.
6Somel, “Rumi 1301 (1885) Tarihli istanbul Sayim1,” 149.
7Ali Cankaya, Miilkiye Tarihi ve Mdilkiyeliler, vol. 1 (Ankara: Ornek Matbaasl, 1954), 18.

8Mesdhat ve Ekyal ve Evzan-1 Cedide’ye Dair Kanunndme (istanbul: Matba‘a-i Amire, 1288).
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mini kendi sikintilarini gozmek icin benimsemis, ancak teorik konulardaki arastirmalara ilgi gostermemistir.®
Bu baglamda, Osmanli'da istatistik biliminin kabulii ve uygulanisi daha ¢ok idari gereklilikler cercevesinde
sekillenmistir denebilir.

Osmanlilar, veri toplayabilecek ve isleyebilecek yetismis memur kadrosu bulunmadigi halde 1840’lardan
itibaren istatistiksel veriler toplamis ve yayimlamistir.’® Boylece vilayet, devlet ve nezaret salnameleri gibi
veri iceren eserler ortaya cikmaya baslamistir. Onceleri bu eserlerde sayisal veriler cok az yer bulurken
Il. Abdiilhamid devrine gelindiginde istatistiksel veriler artmistir. Diger yandan 1860’li yillardan itibaren
yayginlasmaya baslayan kamu yayinciligi ile gazete ve dergilerde istatistiksel bilgiler iceren haber ve yazilara
rastlanir olmustur.

Bu arastirmada, 1880’lerin sonlarina dogru ilk defa Miilkiye Mektebi'nde daha sonra 1900’lerde Dariil-
fiiniin Hukuk Fakiiltesi, Ticaret Mekteb-i Alisi, Maliye Mektebi gibi okullarda kullanildig! tespit edilen ve
istatistik derslerine yonelik yazilan teorik, bilimsel ve matematiksel eserler dikkate alinmistir.’ Bu dogrul-
tuda belirlenen sekiz istatistik kitabinin adlari, yazar adlari ve basim tarihleri asagidaki gibidir:

Nazari ve ‘Ameli istatistik - Mehmed Ali, 1889

statistik — 1890

istatistik ve Cografya-y1 ‘Umrani - Abdurrahman Seref, 1896/97
ihs&’iyyat - Mehmed Cavid, 1909

Usil ve Tatbikat-1 istatistik - Cemal Bey, 1912

ihs&’iyyat - Ahmed Emin, 1918

ihs&’iyyat — Namik Zeki Bey, 1921

ihsa Usiil ve Nazariyati - Mustafa Ziihdii, 1926

Boylece bu ¢alisma, Osmanli'da istatistiginin yerlesme siirecini belirgin hale getiren soz konusu eserlerde
biylk sayilar yasasinin nasil ele alindigini incelemistir. Ayrica istatistikte kritik oneme sahip olan normal
dagilim kavramina dair bilgi seviyesi belirlenmistir. Ayni zamanda matematiksel altyapi acisindan Osmanli
bilim cevrelerinin yeni istatistik yontemlerini takip edip etmedigi degerlendirilmeye calisilmistir.

istatistik, 19. yiizyil boyunca deneysel ve genellikle niceliksel bir sosyal bilim olarak tanimlanmstir.
istatistik teriminin 1840’larda standart hale gelip vazgecilmez olusunu saglayan biiyiik sayida veri patlamasi
1820°li ve 30'lu yillarda gerceklesmistir. 1850’lerden sonra toplu olaylarin istatistiksel yontemlerle arasti-
rilmasi yayginlasmis, biiyiik sayida olaylarin incelenmesinde tekil verilerden etkilenmeyen akil yiiriitme
yontemi gelistirilmistir. istatistikciler, cok sayida 6zerk bireyden olusan sistemlerin, kiiciik birimlerden
olusan sistemlerden daha yiiksek bir seviyede incelenebilecegini ve birey davranislarindan etkilenmeyen
biiylik olcekli diizen ve diizensizlik iirettigini fark etmislerdir. Dogum ve o6liim olaylari disinda evlilik gibi
gonillii eylemleri, sug-intihar gibi goriiniiste diizensiz olabilecek olaylari da karakterize ettigi anlasilan
tekdliizelikler lizerinde durmuslardir. Bu diizenin gelecekte de devam edecegini savunan Quetelet toplumsal

°Kemal H. Karpat, “The Ottoman Adoption of Statistics From the West in the 19th Century,” in Transfer of Modern Science & Technology to the
Muslim World, ed. Ekmeleddin ihsanoglu (istanbul: IRCICA, 1992), 283-95.

°Daha onceki donemlerde istatistiksel veriler toplaniyor olsa da genis kitlelere yonelik yayimlanmiyordu.

"Osmanli donemi boyunca teorik bilgi iceren on bir istatistik kitabi belirlenmistir. Bunlardan sekizinde blyUk sayilar yasasina dair onermelere
rastlanmistir. Bu galismada incelenmeyen diger g eserin kiinyesi su sekildedir:
William Playfair, [statistik, cev. istavraki Efendi, Topkap! Sarayl Emanet Hazinesi Nr. 1447, 1226,
Recai, Istatistik-i ‘Umdm, istanbul, Matbaa-i Amire, 1293,
Mustafa Ziihdi, ihs@’iyyat Dersleri, istanbul, Dariilfin{n Matbaasl, 1336.
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istikrara dayali istatistik ile kitlesel olgulara dair gercekleri ortaya ¢ikarmayr mimkiin gormiistiir. Dolayisiyla
bu yiizyilda istatistik diisiincesinin ana temasi, olaylardaki diizenin biiyiik sayilar yasasi ile bulunabilecegi
doktrini olmustur. Biyoloji, fizik ve ekonomideki sorunlara istatistik yontemlerinin uygulanmasini hakli
ctkarmak icin sug, intihar ve evliliklerdeki diizen tekrar tekrar dile getirilmistir."?

Siméon Denis Poisson’un (1781-1840) 1837 yilinda yazdigi eserle3 isim babasi oldugu biiyiik sayilar yasa-
sinin temel diizeyde anlasilmasini saglayabilmek adina su cimleler kurulabilir:'# ‘Bir deneyde bir A olayinin
gerceklesme olasiligi sabit bir p degeri olsun. Eger bu deney birkac kez tekrarlanirsa ve sonuglar incelenirse
A olayinin ortaya ¢ikma orani p’den oldukga farkli olabilir. Ancak deney sayisi giderek artirildiginda bu farkin
istenen herhangi bir degerden kiiglik olacagi hemen hemen kesindir’ Biylik sayilar yasasinin matematiksel
yonii ilk defa Jacques Bernoulli’'nin (1654-1705) kiilt ¢alismasi Ars Conjectandi (1713) ile ortaya ¢ikmistir.
Bernoulli, yukaridaki ifadelere benzer olarak ¢ok sayida deney yapildiginda deney sonuglarn ile teorik
sonuglar arasinda bir yaklasiklik saglanabilecegini ve deney sayisini uygun bir sekilde artirarak istenildigi
kadar kesinlige yaklasilabilecegini ifade etmis ve kanitlamistir.’ Bernoulli’'nin bulusu giiniimiizde olasiliksal
yakinsama kavrami lizerine kurulu olan zayif biyiik sayilar yasasi adi ile anilmaktadir.’®

Quetelet, Bernoulli ve Poisson’dan bagimsiz olarak biiyiik sayilar yasasini farkli bilimsel alanlara uygula-
masini genisletmistir. Onun bliyiik sayilar yasasina yonelik genel yaklasimi, tasarladigi bir deney iizerinden
incelenebilir. Quetelet, 20 beyaz ve 20 siyah bilye bulunan bir kavanozdan rastgele cektigi bilyeleri geri
koymak sartiyla siirekli ¢cekilisler yapmis ve sonuglari kaydetmistir. 'de yer alan sonuglara gore deney
sayisl arttik¢a siyah-beyaz bilye sayilari arasindaki oran da 1'e yaklasmistir.

Tablo 1. Quetelet'nin biiylik sayilar yasasini aciklamaya yonelik yaptigi deneyin verileri [Selim Sabit ve M. Celal, istatistik
Birinci Kisim: Nazariyat (Ankara: Basvekalet Miidevvenat Matbaasi, 1930), 9]

Her partide gekilen bilye sayisi Beyaz bilye Siyah bilye Beyaz/Siyah
4 1 3 0,33
16 8 8 1
64 28 36 0,74
256 125 131 0,95
1024 528 496 1,06
4096 2066 2030 1,02

Quetelet, ilk partilerdeki siyah-beyaz oranlarinin birbirlerinden uzak olmasini deney sayisinin az olmasi-
na, ortalamaya gore olusan sapmalari da tesadiifiin etkisine baglamistir."” Deney sayisi arttikca siyah-beyaz
oraninin 1'e yaklasmasi tesadiifiin etkisinin azaldiginin gostergesidir. Bir olaya dair sinirli miktarda gozlem
yapildiginda bu olaya siirekli etki eden nedenlerin etkisi net bir sekilde ortaya ¢ikmaz. Pozitif ve negatif
yonli gecici nedenler de birbirini dengeleyecek kadar ¢cok olmadiklarindan olayin esas ozelligi kendisini
gostermez. Ancak gozlemler cogaltildiginda pozitif ve negatif unsurlar birbirini yok ederek geriye yalniz kalici
nedenler kalir, olaydaki diizen ve genel egilim ortaya ¢ikar. Olaylar arastirilirken gozlem sayisi artirildiginda
diizenli sonuclar veren ve olaylar iizerinde etkili olan nedeni ortaya cikaran yasaya biiyiik sayilar yasasi

2Porter, The Rise of Statistical Thinking 1820-1900, 3-13.

3Simeon Denis Poisson, Recherches Sur La Probabilité Des Jugements En Matiére Criminelle et En Matiére Civile (Paris: Bachelie, Imprimeur-Libraire,
1837), 7.

T4James Victor Uspensky, Introduction to Mathematical Probability (New York and London: McGraw-Hill Book Company, 1937), 96.

sAdolphe Quetelet, Lettres Sur La Théorie Des Probabilités, Appliquée Aux Sciences Morales et Politiques (Bruxelles: Hayez, 1846), 54-55; Zekeriya
Duru, “Bernoulli Teoremi ve Tlrkiye'ye Girisi,” Osmanli Bilimi Arastirmalari 25, no. 2 (2024): 405-10.

16Bu konuda teknik bilgi icin Bkz. Umit Islak, Temel Olasilik Teorisi ve Istatistik | (istanbul: Nesin Yayincilik A. S., 2022), 139.
7Maurice Block, Traité Théorique et Pratique de Statistique (Paris: Librairie Guillaumin, 1886), 133-34.
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denir.’® Quetelet burada bahsi gecen nedenleri; sabit, degisken veya tesadiifi olarak siniflandirmistir.®
Yukaridaki genel egilim tabiri Quetelet tarafindan normal dagilimin merkezinde yer alan ortalama degere
atifla yorumlanmistir. Quetelet deneylerde, olclimlerde, astronomi gozlemlerinde ve hata dagilimlarinda
kullanilan normal dagilimi sosyal bilimlere uygulamistir.2® Bu sahalardaki gozlemlerin temeli, sosyal olgu-
larin genel bir 6zelligi olan tip kavramina dayanir. Bunu daha once Quetelet kadar agik bir sekilde goren
olmamistir.2?

Bati'da 19. yiizyilin sonu ve 20. yizyilin basinda istatistik biliminde pek ¢ok doniim noktasini iceren
gelismeler olmustur. istatistiksel yontemler ve kavramlar 1890’lardan itibaren daha ¢ok astronomlar, sosyal
bilimciler, biyologlar ve fizikgiler tarafindan gelistirilmistir.22 Bu gelismeler ozellikle Francis Galton, Karl
Pearson (1857-1936) ve William Sealy Gosset (1876-1937) tarafindan gerceklestirilmistir. Modern istatistigin
kurucularindan biri olan Pearson, giinlimiiz istatistigindeki p-degeri, korelasyon katsayisi, ki kare testi ve
hipotez testleri gibi konularin temellerini atmistir. Aslinda Pearson’in korelasyon katsayisi lizerine yaptigi
isler Galton’un 1886 yilinda ortaya atti§1 regresyon fikrinin etrafinda sekillenmistir. istatistigin en miihim
ve kullanisli konularindan biri olan regresyon, ilk kez Galton tarafindan ebeveynler ile ¢cocuklarinin boylari
arasindaki iliskinin anlasilmasi lizerine kullanilmis ve ilerleyen yillarda kendisine giinbegiin daha fazla
kullanim alani bulmustur.?3

istatistikte 1890’lardan itibaren matematiksel yontemler etkili olmaya basladi§indan Osmanli'da ista-
tistik ile ilk ilgilenenlerin bu gelismeleri takip etmeleri beklenmemelidir (6zellikle yukarida listelenen ilk
lic eser igin). Ancak daha sonraki Osmanli istatistik yazarlarinin dogrudan ¢agdaslari olarak goriilebilecek
Galton, Pearson ve Gosset'in calismalarini takip edip etmedikleri arastirmaya degerdir. Ornegin bir Osmanli
miihendisi olan Aram Margosyan (1853-1931) 1910 yilinda yazdigi bir makalede o yillar igin bilim camiasinda
yeni sayilabilecek ki-kare testi ile ilgili bir 6rnek sunmus ve yeni istatistik calismalarinin takip edilebildigini
gostermistir.2* Benzer sekilde, yasadigi donemde Osmanli matematiginde onemli bir figiir olan, Miihendis-
hane-i Berri-i Humay(n ve Dariilfiiniin’"da matematik derslerini yiiriiten Salih Zeki (1864-1921), Avrupalilarin
bir ise dair uygun durumlarin olasiliklarini belirlemedikce o ise baslamadiklarini gézlemlemistir. Ornek ola-
rak Galata tiineli yapilmadan dnce isin yabanci miihendislerince aylarca yiiksek kaldirimdan inip ¢ikanlarin
sayisini belirlemek i¢cin zaman harcadiklarini hatirlatmistir. Salih Zeki, bir ise baslamadan 6nce uygulamali
olarak istatistikler yapilmasinin, kabaca yapilan tahminlerden daha dogru olacagini diisiinmiistiir.25 Bu iki
Osmanli bilim insaninin bazi istatistiksel gelismelerden haberdar olmalari, diger istatistik kitabi yazarlarinin
da ayni sekilde literatuirii takip edebilecekleri seklinde yorumlanabilir.2¢

Son bir 6rnek olarak 1910'lu yillardan itibaren Osmanli istatistik yazarlarinin takip edebilecegi durumda
olmasina karsin Osmanli istatistik eserlerinde yer almayan Gosset'nin ¢alismalari gosterilebilir. Bir ana
kiitlenin ortalamasinin anlasilmasinda anakiitle varyansinin bilinmedigi durumda normal egri yerine ortaya

8Selim Sabit and M. Celal, statistik Birinci Kisim: Nazariyat (Ankara: Bagvekalet Miidevvenat Matbaasl, 1930), 8-9.
"Hankins, Adolphe Quetelet as Statistician, 131.

20Bob Rosenfeld, “Statistics moves from the physical sciences to the social sciences - Adolphe Quetelet (1796-1874)"

2Hankins, Adolphe Quetelet as Statistician, 108.
22porter, The Rise of Statistical Thinking 1820-1900, 8.
23Francis Galton, “Regression towards Mediocrity in Hereditary Stature,” Journal of the Anthropological Institute 15 (1886): 246-63.

2¢Aram Margosyan, “Istatistik Hakkinda Bazi Miilahazat,” Osmanli Mihendis ve Mimar Cemiyeti Mecmuasi 1, no. 6 (1326): 139; S. Betiil Takicak and Alp
Eden, “Insaat Miihendisi ve Amatdr Matematikci Aram Margosyan'in istatistik Uzerine Gorlsleri,” Osmanli Bilimi Arastirmalari 24, no. 1(2023): 52.

25S3lih Zeki, “Mebahis-i Fenniyye 1: Takdir-i ihtimalat,” Sabah 9, no. 2807 (1313): 4.

26]statistik biliminin énemli kavramlarindan hipotez testinin teorik altyapisi Jerzy Neyman (1894-1981) tarafindan ve sifir hipotezi, varyans analizi
Ronald Aymler Fisher (1890-1962) tarafindan gelistirilmis ancak bunlar 1920'lerden sonra ortaya giktiklarindan Osmanli dénemini etkilememis-
lerdir.
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¢ikan t-egrisi kavrami 1907 yilinda Gosset tarafindan ortaya atilmistir. Ancak Osmanli'da bu konuda yazilan
istatistik kitaplarinda matematiksel bir cikarsamaya ya da ilgili bir tarife yer verilmedigi tespit edilmistir.
istatistik derslerinin Hukuk Fakiiltesi ve Miilkiye gibi okullarda okutulmasindan kaynakli olarak daha fazla
matematiksel yaklasim gerektiren konulara yer verilmemesi dogal karsilanabilir. Bununla beraber bu duru-
mun, Osmanlilarin temel bilimler ve miihendislik konularina genel olarak agirlik vermemis olmasiyla iligkili
olabilecegi de diisiiniilebilir.

Osmanli'da istatistik, Bati'daki gibi teorik ve matematiksel gelismelere dayanarak degil, daha cok idari
gereksinimler dogrultusunda sekillenmistir. Ancak, 20. yiizyil baslarina gelindiginde Bati'daki istatistiksel
yenilikler Osmanli entelektiielleri tarafindan takip edilmeye baslanmistir. Osmanli’daki istatistik egitimi ve
yayinlari, BatI'da gelisen olasilik teorisi ve matematiksel istatistikten farkli olarak daha ¢ok demografik
ve idari verilere dayali bir uygulama alani olarak gelismistir. Buraya kadar verilen agiklamalarin yaninda
Osmanli istatistik eserlerinin tamaminin igerikleri dikkate alindiginda incelemeye deger matematiksel
kavramlar; ortalama hesabi, 6liim cetvelleri, ortalama omiir, olasi omiir, tip kavrami, normal egri ve bliyiik
sayilar yasasi olarak listelenebilir.2’” Bunlardan sonuncusu eserlerin genelinde yer bulmus, bu durum
donemin istatistik eserlerinde teorik bir yonelim olup olmadigini giindeme getirmis ve ¢alismanin konusunu
belirlemede etkili olmustur.

Osmanli doneminde yazilan ilk istatistik eserleri, bu bilimle yeni tanisan bir cevre icin temel bilgiler
icermektedir. Kitaplarda istatistik idarelerinin kurulmasi, veri toplama ve diizenleme yontemleri, istatistik
memurlarinin ozellikleri, istatistiklerin yayimi ve istatistik tirleri gibi konulara oncelik verilmistir. Eserlerde
ayrica Osmanli'ya dair bilgiler de bulunmustur. Matematiksel icerik olarak, ortalama hesabi ve 6lim cetvel-
lerinin yaninda yukarida tarif edilen biiyiik sayilar yasasi ozelinde birbirine benzer climleler ve diisiinceler
sergilenmistir. Ancak o donem igin kritik oneme sahip bir baska kavram olan normal egri Osmanli istatistik
eserlerinde pek dikkate alinmamustir. istatistik egitiminin Miilkiye Mektebi’nde diger okullara gore daha uzun
siire yer bulmasi (1878 yilindan itibaren), bu okulda istatistik alaninda daha fazla hocanin varligina ve ders
kitabi cesitliligine sebep olmustur. Ancak ders kitaplari baglaminda birbirlerini tekrar eden ve istatistiksel
verilerden sonug ¢ikarma ve degerlendirme konularina pek az deginen eserler ortaya ¢ikmistir.28

ilgili eserlerde yer alan isimlere yapilan atiflardan anlasildigi kadari ile Quetelet ile birlikte daha cok
Avrupali iktisatgilarin eserlerinden etkilenilmistir [Maurice Block (1816-1901), Fernand Faure (1853-1929), Max
Haushofer (1840-1907) vd.]. Donemin bilim dilleri arasinda yer alan Fransizca ve Almanca yazilmis eserlerde
matematiksel altyapi sinirlidir.2® Bu eserlerden yararlanilarak yazilan Tiirkce eserlerde ise matematiksel
kisimlar daha da azaltilmistir.3®

Osmanli son doneminde yazilan ve biiylik sayilar agisindan incelenen sekiz istatistik kitabinda ilk bakista
Quetelet'nin etkisi hissedilir. Quetelet'nin biiyiik sayilar yasasi hakkindaki ¢alismalari ekonomist Maurice
Block'un Traité Théorique et Pratique de Statistique adli eseri vasitasiyla Osmanli istatistik kitaplarina
gecmistir.3" ilgili eserler daha cok derslerde kullanilmak amaciyla yazilirken, iceriklerde Block’tan dogrudan

?7Bu calismada ele alinan sekiz istatistik eserinin tamaminin igindekiler kisimlari igin Bkz. Zekeriya Duru, “Osmanlilarda istatistik ve Olasilik” (is-
tanbul Universitesi Sosyal Bilimler Enstitiisl, 2024), 242-54..

28Duru, 211-17. 1859 yilindan itibaren verilen istatistik derslerinin izi net bir sekilde takip edilememistir. Bu kavramlarin cografya derslerinin iginde
verildigi tahmin edilebilir.

2°Duru, 73-75.
30Duru, 140-41.

31jlk baskisi 1878 yilinda yapilan ve Osmanli istatistik eserlerini en ¢ok etkileyen kitabin bes béliimi vardir: Tarih, Teori, Organizasyon, istatistik
Tlrleri ve Yayim, NUfus Hareketleri. Bu basliklar benzer sekilde Osmanli kitaplarinin iceriklerini belirlemistir.
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aktarim yolu izlenmistir. Biyiik sayilar yasasini ele alislari yoniinden ortak ozellik gosteren kitaplar, ilgili
kavrami birbirinden farkli isimlendirme ve ifadeler ile sunmustur, 32

Tablo 2. Biiyiik sayilar yasasinin Osmanli’da kullanilan istatistik eserlerindeki karsiliklari ve sayfa araliklari [Hazirlayan:
Zekeriya Duru]

‘Biiyiik Sayilar YasasI’ Tabirinin

Eser - Yazar Basim Tarihi Eserin Sayfa Sayisi N Sayfa Araligi
yfa Say Karsiligi v =
Traité Théorique et Pratique de La Loi Des Grands Nombres et
.. . 1878 577 121137
Statistique — Maurice Block Les Moyennes
Nazari ve ‘Ameli Istatistik - o -
. 1889 248 Buyuk ‘adedler kantinu 58
Mehmed Ali
istatistik - Mekteb-i Miilkiye-i .
. 1890 55 Loi du grand nombre 53
Sahane
istatistik ve Cografyd-y1 ‘Umrant Teksir-i tecarib kandnu Loi du
1896/97 324 78
- Abdurrahman Seref grand nombre
ihsd’iyyat - Mehmed Cavid 1909 348 Kemmiyat-1 ‘azime kan{inu m
Usiil ve Tatbikat-1 istatistik - . i
1912 334 Kemmiyat-1 azime kandnu 84-86
Cemal Bey
ihsd’iyyat - Ahmed Emin 1918 104 A'dad-1 ‘uzma kaniinu 19-27
ihsd’iyyat - Namik Zeki Bey 1921 251 Adad-1 ‘azime kandinu 105-110
Talebe Rehberi - Mustafa ziihdii 1927 - Kemmiyat-1 ‘azime kan{inu -
ihsa Usiil ve Nazariyati - . o
1926 128 Kemmiyat-1 azime 93-94

Mustafa zZiihdii3?

incelendiginde Block’un tercih ettigi basligin biyiik sayilar ile ortalama kavramini birlestirmis
oldugu goriiliir. Osmanli istatistik yazarlar bu iki kavrami baslik halinde vermemis olsalar da metinlerinde
bunlari ima eden ifadeler kullanmislardir. 'den ayrica biiyiik sayilar yasasinin ozellikle ilk kitaplardaki
hacminin ne kadar kisitli ele alindigi da anlasilmaktadir.

Kitaplarin incelenmesine gegmeden once Osmanli istatistik kitaplarinda yer alan biyiik sayilar yasasi
hakkindaki genel yaklasimin giinimiiz matematiksel terimleri ile su sekilde yazilabilecegi not diisiilebilir: Bir
rassal degisken tek basina goz oniine alindiginda ortalama degerden farkli degerler alabilir. Rassal degis-
kene dair ¢ok sayida verinin aritmetik ortalamasinin gercek ortalama degere ¢ok yakin deger almasi buyiik
bir olasiliga sahiptir.3* Ancak elde edilen az sayida veri bir diizensizlik icerir ve bu da rassal degiskene etki
eden bazi gecici nedenlerin oldugunu gosterir. Rassal degiskene ait ¢ok sayida veride bu nedenler birbirini
dengeleyerek gercek ortalamanin ortaya ¢ikmasina neden olur.3® Eserlerde kalici neden tabiri yerine sabit,
surekli, daim gibi karsiliklar kullanilirken, gecici neden tabiri yerine tesadiifi, arizi, muvakkat, sinirli sayida
olay gibi karsiliklar kullanilmistir. Bu calismada iki durum igin sirasiyla ‘kalici’ ve ‘gecici’ kelimeleri tercih
edilmistir.

Ele alinan sekiz kitaptan ilk dordiinde Block’un ifadelerine bagli kalinarak biiyiik sayilar yasasi sunulmus-
tur, ancak bu aktarimlar teorik ifadeler yerine sezgisel ve birkag ciimleyi asmayacak sekilde yazilmislardir.
Mehmed Ali (Ayni, 1868-1945), Nazari ve ‘Ameli Istatistik adli eserini Block'tan cevirdiginden biiyiik sayilar

32Tabloda adi gecen eserlerin genis sekilde ele alindigi, ayrica eserlerin icindekiler kisimlarini da iceren calisma icin Duru, “Osmanlilarda istatistik
ve Olasilik,” 81-141.

33Mustafa Ziihdu, 1922 yilinda Hukuk Fakiiltesi'nde istatistik dersleri vermeye baslamistir. Bu yiizden tabloda [hsd Usil ve Nazariyati adli eserine
yer verilmistir. Mustafa Ziihdi eserinde buyUk sayilar yasasi ibaresini kullanmamis, deney ve gozlem sayisinin ¢ok olmasina vurgu yapmistir.
Darilfiinin Talebe Rehberi'nden anlasildigl kadari ile bu kitabin kullanildigl dersin mifredatinda biyUk sayilar yasasi yer almistir.

34B. W. Gnedenko and A. J. Chintschin, ihtimaller Hesabina Giris, trans. Liitfi Biran (istanbul: Tiirk Matematik Dernegi Yayinlari, 1963).

35]lk istatistik eserlerinde buradaki ifadelerin ima yoluyla kisa bir sekilde verilmesi tercih edilmistir.
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yasasini da ayni eserden aktarmistir.3® Eserinde istatistikte gozlem yoluyla veri elde edilmesini ve bu veri-
lerin diizenlenmesini temel alan olarak gormustiir. Ona gore toplumsal veya insani olaylara dair en azindan
tahmini bir kural elde edilebilmesi icin ¢cok sayida veri toplanmali ve diizenlenmelidir. Boylece sapmalar
dengelenecek ve ortalama deger ortaya ¢ikacaktir. Mehmed Ali konunun sonunda biiyiik sayilar yasasini
tanimlamaya dogru ilerlerken su climleleri siralamistir:37

Tefaviit38 [Emplitude]®® bir misal-i hendesiyye tatbik ile bir hattin bir nihayetinden diger bir nihaye-
tine kadar olan mesafesine tefaviit tabir olunur.

Bu nihdyetten biri hadd-i 4zam [Maximum] digeri hadd-i asgar [Minimum] yad olunur. Ve bunlardan
bir silsile teskil kilinir.

Mesela kur‘a kesidesiyle celb olunan delikanlilarin kametleri 6lgiildiikten sonra 50 milimetre fasila
ile boylari 1500 milimetreden 1550 milimetreye kadar olanlar bir siraya ve 1550 den 1600 milimetreye
kadar boyu olanlar dahi diger bir siraya 1600 den 1650 ve daha sonra 1650 ile 17700 milimetreye kadar
kameti olanlar baska siralara vaz' olunursa él¢iisii 50 milimetreden ibaret bir silsile istihsal edilmis olur.

Olcii her bir miktarda alinabilip ona gore silsile teskil kilinabilirse de bir bucuk ve yirmi yedi gibi tek
‘adedde ve kesirle bir 6l¢li alinacagina 10, 25, 50 gibi top bir rakam almak evladir.

Fark ve tefaviit ne kadar olursa olsun tecriibenin kesreti nisbetinde hakikate takarriib olunur ve buna
[bilyiik ‘adedler kandnu] denir.4°

Yukaridaki genis alintida Mehmed Ali, bir olaya ait gozlemlerin olusturdugu veri grubunu bir aciklik icinde
ele almis, en biyiik deger, en kiiclik deger tabirlerini kullanmistir. Ancak son ciimlesi ile onceki climleler
arasinda bir baglanti kurmadan dogrudan biiyiik sayilar yasasini vermis ve burada konuyu kesmistir. Daha
sonra ayni sayfada yeni bir basliga gecmistir [Ortalama Omiir ve Oliim Cetvelleri]. Mehmed Ali bu son
ciimleye kadar ilgili boliimde konuya dair Block’tan kesintisiz ceviri yaptigl halde Traité Théorique et Pratique
de Statistique'te yer alan matematiksel agiklama ve orneklere girmemis ve yukaridaki son ciimle ile yetin-
mistir. Ayrica onceki baslikta bahsi gecen Quetelet'nin deneysel 6rnegi Block tarafindan da incelenmis ancak
Mehmed Ali tarafindan goz ardi edilmistir.*

1878-1902 yillari arasinda Miilkiye Mektebi'ndeki istatistik derslerini yiiriiten ve Mehmed Ali'nin hocasi
olan Abdurrahman Seref (1853-1925)*2 ise Block'un kitabini kaynak olarak secen kisidir. Derslerine ait
notlar, yazar adi belirtilmeden 1890 yilinda kitaplastirilmistir. Kitapta, ortalama (Moyenne, Hadd-i vasati),
maksimum (Hadd-i 4zamf), minimum (Hadd-i asgari), sapmalar (Oscillation, ihtizazat), 6lim oranlari (Taux
de la mortalité) tabirleri kisaca a¢iklanmistir. Ustteki eserden farkli olarak biiyiik sayilar yasasi ile ortalama

*¢Mehmed Ali, 1888 yilinda Mulkiye Mektebi'nden mezun olmustur. Ayni yil devlet kademelerinde gorevler almaya baslamistir. 1895 yilindan itibaren
Maarif Nezareti Istatistik Kalemi Baskatipliginde iki yil calismistir, daha sonra Darulfinin ve Istanbul Universitesi'nde felsefe profesorligl
yapmistir.

37Mehmed Ali, Nazari ve ‘Amelr istatistik (istanbul: Karabet Matba‘asi, 1306), 58-61. Eserde, Block’tan bagimsiz olarak Osmanli'ya dair bilgilerin de
verildigi not distlmelidir.

38Tefavit: agiklik, istatistikte bir veri grubu igin, en biyik deger ile en kiclk deger arasindaki farka aciklik denir, Misal-i hendesiyye: geometrik
érnek, Kur'a: Kura ile askere alinan erler, Hadd-i azam: en biyiik deger, Hadd-i asgar: en kiiclik deger, Kamet: boy Vaz: koyma, konulma.

39Koseli parantezler makale yazarlari tarafindan eklenmistir.
49Block bu climleyi Poisson ve Bernoulli'ye atifla vermistir. Block, Traité Théorique et Pratique de Statistique, 131.
“1Block, 134.

“2Mekteb-i Sultani 1873 yili mezunu olan Abdurrahman Seref, 1875 yilinda Mahrec-i Aklam-1 Sahane'de tarih hocaligina baslamis ayni yil Mekteb-
i Sultani'de kavaid ve imla derslerini yiritmistir. Daha sonra Mekteb-i Milkiye Midurligu, Sultani Midurligu ve Maarif Nazirligi (1908-1909,
1911-1912) gorevlerinde bulunmustur. 1877 yilinda Miilkiye Mektebi midirligiine atandiginda okul yeni bir yapilanmaya gitmis, okulun ilk ¢ yili
lise, son iki yili yiiksek kisim olmak tzere 5 yil olarak dlizenlenmistir. Sinavla alinan 6grencilerden bir kismi Ust siniflara kaydedilmistir. Dordiinci
siniflarin istatistik derslerini Abdurrahman Seref ylritmustur.
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kavrami arasinda bir bag kurulmus ancak kisaca gegilmistir:*3

Hadd-i vasati*# sihhate karib olmak igin tecarib ve emsalin ¢ok olmasi lazimdir. Bu cihetle 5, 10, 15 ve
hatta 20 senelik vekayi‘-i vefiyati nazar-1 dikkate alarak vasatiyi onlara gore hesab etmelidir. istatistik
fenninde buna yani tecaribin kesretiyle vasatinin hakikate daha ziyade takarriib etmesi kandinuna Loi
du grand nombre demislerdir.

Bu ifadelerden sonra konu degismis, Johann Peter Suissmilch’in dogum ve oliim sayilari gibi verilerde bir
duizen gordiigiinden ve istatistikte kanun tabirini kullanan ilk kisi oldugundan bahsedilmistir. Abdurrahman
Seref, 1896/97 yilinda yayimladig bir baska eseri istatistik ve Cografya-yi ‘Umrani’de yukaridaki ifadeleri
ayni sekilde tekrar etmis ancak biiyiik sayilar yasasini Fransizca karsiligi ile birlikte ‘teksir tecarib kanunu’
ibaresini kullanmistir:4>

Yalniz niifus hakkinda degil istatistiklerde de vasatiler daima yiizde veya binde su kadar diye ifade
edilmelidir. Bir hadd-i evsat“é beyan olundugu zaman onu tevelliid eden ihtizazatin ve hadd-i dzam ve
asgarin dahi isaret olunmasini kongreler tensib ve talep eylemislerdir.*”

Vasati sihhate karib olmak i¢in tecarib ve emsalin ¢ok olmasi lazimdir. Bu cihetle misal-i sabikada
bes, on, on bes hatta yirmi senelik vekayi‘ ve vefiyati nazar-1 dikkate alarak vasatiyi onlara goére hesab
etmelidir. istatistik fenninde buna yani tecaribin kesretiyle vasatinin hakikate daha ziyadesi takrib
edilmesi ka‘idesine “teksir-i tecarib kaniinu” [Loi du grand nombre] demislerdir.

Abdurrahman Seref’in yasa icin kullandigi ‘teksir-i tecarib kandnu’ tabiri, Salih Zeki'nin olasilik ile ilgili
Huldsa-i Hesdb-1 ihtimdli adli eserinde de yer almistir.“® iki yazar ilgili tabir hakkinda muhtemelen iletisim
halindedirler. incelenen diger eserlerde ‘biiyiik sayilar yasasi’na muadil bir karsilik verilirken onlarin ‘deney
sayisini artirma yasas!’ tabirini se¢gmis olmalari Tiirkce agisindan isabetli goriinmektedir.

Mehmed Cavid (1878-1926) ise matematiksel herhangi bir yonteme girmedigi ihsd’iyyat adli eserinde ista-
tistikgilerin ve iktisatgilarin, olaylari ve sayilari karsilastirdiklarini, bu yontemin her alanda yararli oldugunu
ifade etmistir.*® Quetelet'ye atifla, onun sayilara 6nem verdigine ve gozlenen durumlarin miktarinin artmasi
ile gercege yaklasildigina dikkat ¢ekmis ve blyiik sayilar yasasina vurgu yapmistir.5°

“3[statistik (istanbul: Mekteb-i Miilkiye-i Sahane Litografya Destgahi, 1308), 53.

“4Tecarib: deneyler, Vekayi*-i vefiyat: 6lim olaylari, Takarrib: yaklastirma

“sAbdurrahman Seref, istatistik ve Cografyd-Yi ‘Umrani (istanbul: Karabet Matbaas, 1314), 77-78.
“6Hadd-i evsat: orta terim, Karib: yakin

“7Quetelet'nin 6nderliginde 1853 yilindan itibaren toplanan istatistik kongrelerinde alinan kararlara dair bilgiler Osmanli istatistik kitaplarinda yer
bulmustur.

“8Salih Zeki, Huldsa-i Hesab-i ihtimalf (istanbul: Miihendishane-i Berri-i Humay(n Matba‘as, 1314), 39.

“Mehmed Cavid, Mekteb-i Mulkiye-i Sahane 1896 mezunudur. Farkli okullarda matematik, istatistik, iktisat ve maliye 6gretmenlikleri yapmistir.
Ittihat ve Terakki Uyesidir. Cesitli devlet gorevlerinde bulunduktan sonra Il. Mesrutiyet doneminde Meclis-i Mebusan’da yer almis ve Maliye
Nazirligl (1909-1910, 19131914, 1917-1918) gbrevine getirilmistir.

50Mehmed Cavid, hsd'iyyat (istanbul: Matba‘a-i Amire, 1325), 111.
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Mukayese®" her sey icin nafi' oldugundan s&’ir istatistikciler ve bilhassa muktesidler muhtelif memleket-
lerde birbirine miisabih seyleri, gerek erkam gerek vekayi’, mukayese etmekten hali kalmiyorlardi. Fakat
Kitle [Quetelet] bilhassa ‘adede ehemmiyet vermis ve “miisahede olunan ahvalin mikdari ziyade oldukea,
netdyic de hakikate takarriib eder.” demistir ki bu “kemmiyat-i ‘azime” kaninunun beyani idi. Kemmiyat-
I ‘azime meydana getirmek icin bunlar terkib eden kiiclik ‘adedlerin miitecanis olmasi lazimdir. Zira
ma'limdur ki bir cinsden olmayan ‘adedler cem’ olunamaz. Mesela muhtelif memleketlerdeki cocuklarin
mikdarini bulmak istersek her memleket ayni taksimi kabul etmis olmalidir. Fransa 5-12, Almanya 6-14,
ingiltere 7-13 yasina kadar olanlari kaydetmis bulunursa bundan salim bir netice istihsal edilemez.
Halbiki usiiller mehmaemken tevhid edilmezden evvel her memleket cani istedigi tarz-1 taksimi kabul
etmisti. Bundan gerek riyaziyyiin, gerek muktesidler, gerek idariyyun miisteki olduklarindan ilk teseb-
biiste kongre esasini herkes kabul etti. ...

Mehmed Cavid, incelenen verilerin homojen olmasini biiyiik sayilarin kullanimi i¢in 6n kosul olarak
gormiis ve konuyu burada kapatmistir. Daha sonra istatistik kongrelerine katilanlarin kimler olabilecegi
hakkindaki dustincelere ge¢mistir.

Salih Zeki, bir istatistik kitabi yazmasa da 1909 yilinda yazdigi bir makalede Miilkiye istatistik kitaplarini
ve derslerini elestirmis, yalniz istatistiksel verilerin kaydi lizerinde duruldugunu, ortalama, ortalamalarin
olasi degeri gibi tabirlere deginilmedigini dile getirmistir.52 Bir istatistikten anlam ¢ikarmak icin olasilik ve
en kiicik kareler yonteminin bilinmesini on kosul olarak gormustir. Miilkiye istatistik kitaplarinin, Avrupali
iktisatcilar tarafindan yazilmis, yalnizca rakamlarin karsilastirilmasi iizerine kurulu eserler olduklarini ileri
stirmistir. Salih Zeki'nin dusiincelerini ifade ederken Avrupa’da 6nemsenen tekniklerden bahsetmesi, ista-
tistik literatliriinii takip ettiginin bir gostergesi olarak goriilebilir.

Salih Zeki'nin elestirilerinden midir bilinmez ama daha sonra yazilan ilk istatistik eserinin yazari Cemal
Bey (Atay, 1879-1936), Usiil ve Tatbikat-1 istatistik'te biiyiik sayilar yasasina yukaridaki eserlere gore daha
genis yer vermistir.53 Kalici nedenler-gecici nedenler ve anakiitle gibi kavramlari bir Osmanli eserinde ilk kez
kullanmis, istatistiksel verilerden sonug ¢ikarma, ortalamanin ozellikleri ve buyiik sayilar yasasi basliklarina
yer ayirmistir. Quetelet'nin biiyiik sayilar yorumundan hareketle az sayida gozlem-deney ile kalici nedenlerin
ortaya ¢ikamayacagini, arastirilan olaylarin sayisi artirilinca yalniz bu olaylarin geneline etki eden ve benzer
sonuclar doguran nedenlerin kalacagini ifade etmistir. Onceki eserlerden farkli olarak sundugu drneklerden
biri su sekildedir:5

Yeni kesfedilen bir ilaci yalniz birkag hasta lizerinde tecriibe etmek kafi gelmez. ihtimal ki bu birkag
hastada mesh{id>s olan sifa esbab-1 ‘driziyyeden miinba‘isdir. Tecriibe ne kadar ta'addiid ettirilirse bu
gibi esbab-1 ‘ariziyyenin te’sirati o derece ortadan kalkarak miinhasiran o ilacin te’sirati hakkinda bir
fikr-i katT istihsali miimkiin olur.

5TMukayese: karsilastirma, Miisabih: benzer, Erkam: rakamlar, Vekayi' olaylar, Muktesid: iktisatci, Mitecanis: homojen, Mehmaemken: olabildigi
kadar, Tevhid: birlestirme

52Salih Zeki, “Bir Hakikat!” Musavver Muhit 1, no. 22 (1325): 338-39.

53Mehmed Cemal, 1902 yilinda Mulkiye Mektebi'ni bitirmis, ayni yil Maliye Nezareti'nde goreve baslamistir. 1906 yilinda Orman ve Maadin
Nezareti'ne, 1911 yilinda ayni yerin istatistik subesine ge¢mistir. 1914 yilinda Sanayi Umum Muddurd, 1915 yilinda Maadin Umum Midurt olmustur.
Eserinin kapaginda Maliye Mektebi istatistik muallimi ve Orman ve Maadin ve Zirdat Nezareti istatistik miduiri oldugu kayitlidir.

s«Cemal Bey, Usdl ve Tatbikat-i [statistik (Dersa‘adet: Matbaa-i Kader, 1328), 84-85.

55Meshid: gozle goriilen, Esbab-1 ‘ariziyye: gecici nedenler, Miinba'is: -den ileri gelen, Ta'addid ettirmek: cogaltmak, istihsal: meydana getirme,
Ahval-i tesadifiyye: tesadifi durumlar, Keside: gekilis, Nisbet-i ‘adediyye: sayisal oran
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Cemal Bey burada deney sayisinin artirilmasi ile gercek dengenin olusmasina vurgu yapmis daha sonra
sans oyunlarinda da ayni durumun ortaya ¢ikabildigini gosteren bir 6rnek vermistir:>¢

Ahval-i tesadiifiyyede de boyledir. Bir torbaya beser yiiz beyaz ve siyah yuvarlak konarak iyice karis-
tirildiktan sonra gormeden on yuvarlak alinsa beyazlar ile siyahlar arasindaki nisbet pek ¢ok degisebilir.
ilk on kesidede 2 siyah 8 beyaz ve digerinde 8 siyah 2 beyaz yuvarlak alinabilir. Fakat kesidelerin ‘adedi
artinilinca beyazlar ile siyahlar arasindaki nisbet birbirine takarriib eder. Buradaki sebeb sabit torbaya
konulan yuvarlaklar arasindaki nisbet-i ‘adediyyedir. Kesideye devam edilerek sonuncu yuvarlaklar
yaklasinca beyazlar ile siyahlar ‘adeta birbirine miisavi bir raddeye gelir.5”

iste bircok hadleri havi olan kiilliyat-1 hadisatin bu hassasina (kemmiyat-1 ‘azime kantinu) nami verilir.

Cemal Bey'e gore; biiyiik sayilar yasasi, biitiin durumlarda sabit kalan bir hakikati ve olayin belirlenme-
sine yarayan normu (ortalamayi) meydana ¢ikardigindan bu arastirma yontemine yasa adi verilmistir. Yasa
geregince istatistikte arastirilacak olaylar biitiiniiniin miimkiin oldugu kadar ¢ok olmasi gerekiyorsa da bu
cokluk icin bir sinir belirli degildir. Olaylar az veya ¢ok olsa da sabit nedenleri daima icinde barindirir.
Asil nedenler gecici nedenlerle ne kadar ¢ok karismis ve degiskense, kalici nedenleri ve diizeni meydana
¢ikarmak icin o kadar biiylik sayida veriye ihtiyag vardir.58

Namik Zeki (Aral, 1887-1972)%° ise ihsd’iyydt adli kitabinin biiyiik sayilar yasasini acikladigi béliimiinde,
deney ve gozlem sayisi ile orantili olarak bir degere yaklasildigini belirttikten sonra yukaridaki yazarlarin
yaptigl gibi deney sayisinin sinirsiz olmasi durumunda kalici nedenlerin gecici nedenlere baskin olacagi
sonucuna ulasmistir.® Daha sonra belirli bir zaman biriminde ¢ok fazla sayidaki homojen olaylar igin gegici
olanlarin kalici olanlara oraninin sabit bir degere yaklasacagini ifade etmistir.

Esbab-1 sabitenin®? esbab-1 ‘arizi lizerine bu galebesinden de su netice hasil olur ki mu‘ayyen bir vahid-
i zaman dahilinde kesirii'l-mikdar mevadd-1 miitecanise igin ‘avarizin hadisat-1 muttaridaya nispeti, bir
nispet-i sabiteye yaklasir.

Namik Zeki'ye gore istatistik bu olasiliksal yaklasim iizerine bina edilir. Ayni nitelikteki olaylar bir araya
getirilir, sapmalar arastiriir, sapma sinirlarini belirleyen ve dengeleyen ortalama belirlenir. Ortalamanin
glicli ve baskinligl gozlenen unsurlarin sayisi ile artar. Ortalamadan sapmalar ne kadar sinirli olursa ortala-
manin faydasi da o kadar biiyiik olur.6® Diizenli bir sekilde, kalici nedenleri gegici nedenlerden ayirmak ve
eldeki olayi asil etkileyen nedeni bulmak icin olaya dair miimkiin oldugu kadar ¢ok veriyi bir araya getirmek

s6Cemal Bey, Usdl ve Tatbikat-i [statistik, 85.

57Bu son climleye kadar ifade edilenler matematiksel acidan dogru kabul edilebilir. Ancak son ciimlede cekilen toplarin geri koyulmadigi ve strekli
cekim yapildig varsayilmis, buradan siyah-beyaz top oraninin esit olacagina ulasilmistir. Torbadan tiim toplarin ¢ekilmesi sonucunda istenen
oranin 1 olacagl agiktir. Bu iki 6rnegin Namik Zeki tarafindan da ayni sekilde aktarildigi not diisilmelidir.

58Cemal Bey, Usil ve Tatbikat-i istatistik, 84-86.

59Namik Zeki, 1911 Milkiye Mektebi ve Hukuk Fakiltesi mezunudur. Maliye mifettisligi ve Cumhuriyet Merkez Bankasl genel midir yardimciligi
yapmistir. Para, banka ve borsa alanlarinda eserleri vardir.

80Namik Zeki Bey, ihs@'iyydt (Mekteb-i Miilkiye Matbaas, 1340), 105-10.

61ifadedeki gecici nedenlerin kalici nedenlere orani deney sayisi arttikca 0'a yaklasmalidir. Ancak Namik Zeki bu oranin herhangi baska bir degere
yaklasacagini iddia etmistir.

62Eshab-1 sabite: kalici nedenler, Kesiri’l-mikdar: ok sayida, Mevadd-1 miitecanise: homojen maddeler, ‘Avériz: gegici durumlar, Hadisat-1 muttarida:
monoton olaylar

63Namik Zeki, kitabinin ikinci baskisinin 173. sayfasinda biyiik sayilar basliginda su ifadeyi kullanmistir: “Cikarim isinde biyik sayilar yasasi fayda
saglar. Buna dair agiklama ve ayrintilar onceki notlarda yer aldigindan burada yeniden agiklamaya gerek yoktur” Bu baskinin birkag yerinde
Ahmed Emin’e atiflarda bulundugu halde biyik sayilar yasasi 6zelinde bir atif yoktur.
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lazimdir.%* Namik Zeki, ortalamadan sapan degerlerin birbirini dengeledigi fikrini daha iyi agiklayabilmek
icin Cemal Bey ve Ahmed Emin’in eserlerinde de yer alan tarla verimliligi 6rnegini vermistir:6>

iki muhtelif tarladan hangisinin kuvve-i inbatiyyesi®® fazla oldugunu anlamak icin bu ikisinin bir senelik
mahsiliini mukayese edersek dogru bir fikir istihsal edemeyiz. Zira kuvve-i inbatiyyesi fazla olanin bu-
lundugu cihetlerde bu sene kuraklik hiikm siirmiis bulunmasi ve bu cihetle tarlanin kiymetini meydana
koymasina mani‘ olmasi ihtimali vardir. Halb{ki yirmi senelik mahs{lii nazar-1 dikkate alirsak bu miiddet
zarfinda bir cihette kuraklik veya yagmur hiikm siirmesi miisavi derecede bulundugu ve miiddet ¢oklugu
bu gibi fevkaldde ve ‘ariz te'sirati ortadan kaldirdigi cihetle kuvve-i inbatiyyeyi mukayese etmek igin
dogru bir esas bulunmus olur.

Burada ortalama deger etrafindaki sapmalarin biiyiikliigi ne olursa olsun ¢ok sayida gozlem ve arastir-
maya dayanilirsa gercege o kadar ¢ok yaklasilacagi sonucuna ulasmistir. Namik Zeki'ye gore bliyuk sayilar
yasasl yardimiyla ge¢misteki ve simdiki olaylarin diizeni ortaya cikarilabilir, olaylarin gelecegine dair
birtakim olasiliklari belirlebilir. Ornegin bir lilkedeki yirmi-otuz yillik dogum ve 6liim sayilarini inceleyerek
bunlarin her yil mevcut niifusa oranlari belirlendikten sonra (bilinen durumlar ve sartlar degismedikge) o
tilkenin gelecekteki dogum ve oliim oranlarinin ne olacagi kestirilebilir.6”

Bir baska istatistik eseri yazari Mustafa Ziihdii (inhan, 1880-1970), ihsa Usiil ve Nazariyati adli kitabinda
‘biiylik sayilar yasas!’ tabirini herhangi bir baslikta veya tanimda kullanmamistir.58 Deney ve gozlem sayisinin
cok olmasina dair ifadelerin gectigi bazi 6rnekler disinda kitabi boyunca kalici nedenler, gecici nedenler,
tipik ve tipik olmayan olay kavramlarini sik sik tekrar etmistir. istatistik kavramlarindan tipik olayi, ayni sart-
lar altinda daima ayni sonuglari gosteren olaylar olarak (fiziksel, kimyasal, biyolojik ve inorganik olaylar);s®
tipik olmayan olaylari, monoton sekilde olusmayan ve farkli sekillerde gerceklesen olaylar (hava olaylari,
sosyal ve ekonomik olaylar) olarak agiklamistir.”® Quetelet'den aktararak, incelenecek olaylarin ¢cokluguna
vurgu yapmis, bireysel olaylarin birbirini dengeleyecegine deginmis ancak eser boyunca acik bir sekilde
normal egri ile bir baglanti kurmamistir:”?

... Quetelet'nin ¢ok vazih bir sirette gosterdigi yoldan gidilerek, ihsa’iyatta, husiisiyet gosteren ferd-i
sahsiler birakilir. Bunun yerine topluluga, mecmi'ya, kiilliyeye, gruplara dogru gidilir. Bulunan grup ve
kiillilerde her tek vaki‘anin husisiyeti miindemicdir.’2 Fakat, bu indimac diger husisiyetler ile tevaziin
ederek, bir araya gelerek tesadiifilik simdi bihakkin gaib olur.

e“Namik Zeki Bey, fhsd'iyyat, 108-9.

65Namik Zeki Bey, 109.

56Kuvve-i inbatiyye: Toprakta bitkileri yetistirecek ozellikler
67Namik Zeki Bey, ihs@'iyyat, 110.

88Mustafa Zihdd, Filibe'de dogmus ve Filibe Ristiyesi'ni bitirdikten sonra Edirne idadisi'ne devam etmistir. 1898-1901 yillari arasinda Mekteb-i
Mulkiye'deki egitimini muteakip Abdllhamid yonetiminden uzaklagsmak tzere 1902-1904 yillar arasinda Petersburg'ta bir bankada calismistir.
1904-1908 arasinda Berlin Universitesi'nde iktisat egitimi aldiktan sonra tlkesine dnmus 1909'da Miilkiye'de, 1910'da Maliye Mektebi'nde, 1911'de
Yiiksek iktisat ve Ticaret Mektebi'nde istatistik dersleri vermeye baslamistir. DarGlfiniin Hukuk Fakiltesi'nde de farkli iki istatistik dersi vermis,
ilki 1921 yilindan itibaren dérdiinch siniflara verdigi Ceza istatistigi (ihsaiyat-1 Cezaiyye), ikincisi 1922 yilinda itibaren okuttugu genel istatistik
dersidir. 1933 yilina kadar devam eden iki dersin yaninda 1928-1929 déneminden itibaren Hukuk Fakiiltesi Ulim-1 iktisadiye doktora programinda
istatistik derslerini ylrutmustur.

69Mustafa Ziihdi, (hsa Usdl ve Nazariyati (istanbul: Matbaa-i Amire, 1926), 52-55.

7®Mustafa Zuhdu, 71.

7TMustafa Zuhdu, 72-73.

2Miindemic: bulunan, indimac: birbirinin icine ge¢me, Tevazin: birbirine denk olma, denklik, Bihakkin: tam manasiyla.
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Mustafa Ziihdii, tip kavramina (enmiizec)’? dair verdigi bir 6rnekte madenlerin olusmasinin daha ¢ok
gecici nedenlerin etkisi altinda oldugunu belirterek madenlerin yapisinin biiyiik sayida bir miktarda (kem-
miyat-1 ‘azime) gozlem ile ¢oziilebilecegini ileri siirmistiir:7*

... bir havzanin muhtelif hafrelerinden’® “kemmiyat-1 ‘azime” denilen bir mikdar-1 miihim komiir ¢ikarilir
ise: isbu havzanin tesadiifi hadiselerinin birbirlerini imha ve ikmal edecek ve vahid-i enmiizeciyi viiclida
getirmeye hadim ecza ve anasiri muhtevi olacak derecede tedkikati yapilmis demek olacagindan, mun-
tazam ihs@’iyat yapilir ve isbu ihsai tedkikler her ¢ikan kdmiir partilerinden muvafik sekilde numiineler
alinmak sreti ile bir ok miite‘akib tahliller viiclida getirilir ise: “enmizec-i vasati” bulunmak kabil olur.
Bu enmiizec-i vasatinin altinda veya iistiinde birka¢ enmiizec-i ihsaide viiclida getirmek miimkiindiir.
Hasili bu izahatdan anlasilabilir ki, ticari ve iktisadi ehemmiyeti hd’iz olmak iizere, bir komir havzasinin
adi birkag miisahedeye miisteniden, tedkiki ve enmizeclerinin istihrac ve ta'yini kabil degildir. ...

Mustafa Ziihdii, yukaridaki 6rnege benzer olarak evrim teorisinin rastlantilari ortadan kaldiran ve diizenli
nedenlere ulastiran istatistiksel arastirmalara dayandirildigina dikkat cekmistir. Genetigin, tiir ve cins degi-
simlerinin, organizmalarin iklim sartlarina uyum saglamasinin ¢ok sayida olaylar uzerinden arastirildigini
ifade etmistir. Mustafa Ziihdii'ye gore yeni bilimsel basarilar elde edilirken, bireysel gozlem ve belirlemeler
ilk asama olarak gorilmelidir. Kitlesel olaylar istatistiksel yontemle kavranmali, bu yontem yeni bilimsel
buluslarin sarti olarak goriilmelidir. Biyoloji-evrim alanindaki kullanimini, yontemin ise yaradigina dair bir
kanit olarak gormustiir.7® Mustafa Zihdi, biyuk sayilar yasasina karsilik olarak ‘kitlesel olaylarin arastiril-
masl’ ve ‘cok sayida gozlem yapilmasi’ gibi tabirler kullanmistir.

Buraya kadar incelenen eserlerden anlasilacag lzere ilk dort istatistik kitabinin yazarlari birer climle
halinde buyiik sayilar yasasini sunarlarken daha sonra gelen Cemal Bey, Namik Zeki Bey ve Mustafa Ziihdu
Bey ilgili yasayl daha genis bir sekilde acikladiktan sonra kisitli sayida ornekle konuyu islemislerdir. Bu
eserlerde bliyiik sayilar yasasi, cogunlukla sezgisel bir sekilde sunulmus ve teorik detaylardan kaginilmistir.
Fransizca ve Almanca kaynaklardan yapilan alintilarda, matematiksel icerigi sadelestirme egilimi olmus, bu
nedenle blylik sayilar yasasi yalnizca genel bir ilke olarak ele alinmistir. Bununla birlikte, yasa ile ortalama
kavrami arasindaki iliskinin zaman zaman vurgulanmasi, Osmanli'da istatistik anlayisinin veri toplama ve
diizenleme islevinin otesine gecmeye basladigini gostermektedir. Bununla beraber Quetelet'nin etkisi biiylik
olclide hissedilmis ve onun toplum bilimlerindeki istatistiksel yaklasimlari eserlerde yer bulmustur. Bu
ylzden, biyiik sayilar yasasi ile olasilik teorisi arasindaki baglantinin belirgin sekilde vurgulanmadigi, daha
cok gozlem ve deneylerin artirilmasi gerektigi fikrinin one ¢iktig1 soylenebilir. Ayrica kitaplarin tamaminda
yeni istatistik kavramlarinin ele alinmadigi not edilebilir.

Arastirma siirecinde sekiz istatistik kitabi incelenirken bunlardan Ahmed Emin’in ihsd’iyyat adli eserinin
konu dagilimi ve kavramlari ele alis tarziyla diger yedisinden ayrildigi goriilmistiir. Dolayisiyla bu eser ve
yazarina dair ayri bir baslik agilmasinin uygun olacagi diisiintilm{istur.

73Tip (enmizec): Bir cinsin ana vasiflarini kendinde topladigi igin 6rnek kabul edilen sey veya kimse; enmizec, on dokuzuncu yiizyilda kullanilmistir.
(https://lugatim.com/s/ENM%C3%9BZE%C3%87%E2%80%93ENM%C3%9BZEC).

74Mustafa ZiihdU, ihsd Usdl ve Nazariydti, 93-94.

7SHafretmek: kazmak, Vahid-i enmizec: tip birimi, Hadim: hizmet eden, Enmizec-i vasati: ortalama tip, Enmiizec-i ihsal: istatistiksel tip, istihrac:
sonug ¢lkarma

76 Mustafa Ziihdli, fhsa Usil ve Nazariydti, 85-86.

’7Burada Ahmed Emin'in hayatina dair istatistik ile ilgili yonu dikkate alinmistir.
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Ahmed Emin, Selanik’te dogmustur.”” Feyz-i Sibyan, Selanik Askeri Riistiyesi, Selanik ve istanbul Alman
Mekteplerinde okumustur. Sabah Gazetesi'nde ise basladigi donemde Yildiz Sarayi’'ndaki terciime odasinda
da calismistir. 1909 yilinda donemin iilkedeki tek Hukuk Fakiiltesi'nde egitim almaya baslamistir. 1911'den
itibaren Columbia Universitesi’nde (Amerika Birlesik Devletleri) kendisinin belirttigine gore egitiminin temeli
sosyoloji ve istatistiktir.’® Egitimine devam ederken gazetecilik tutkusu onu ayni iniversitenin Pulitzer
Gazetecilik Enstitiisi’'ne yonlendirmis ve buradan “The Development of Modern Turkey as Measured by its
Press” (Modern Tiirkiye'nin Basin Agisindan Gelisimi) adli doktora tezi ile mezun olmustur.”® Ahmed Emin,
Amerika'daki egitimi 6ncesinde, egitimi sirasinda ve lilkeye dondiiglinde daima gazetecilik ile istigal etmistir.
Birinci Dlinya Savasi'nin ilk doneminde (1914-1916) bin kurus maasla Dariilfiin(in’da Ziya Gokalp'in (1876-1924)
sosyoloji dersi miiderris muavinligine ve Miilkiye Mektebi’'nde Hasan Saka’nin8° (1886-1960) istatistik dersine
yardimci olmak lizere gorevlendirilmistir. 1915 yilinda yapilan degisiklikler sirasinda Dariilfiinun’da yonetimi
Ahmed Emin’e verilmek lizere bir istatistik enstitlisii kurulmustur.8* Ahmed Emin enstitiisiiniin imkanlari ile
bir istatistik kiitiphanesi kurmus ve buraya yurtdisindan ¢ok sayida istatistik kitabi getirtmistir.82 1915-1920
yillari arasinda enstitiliyii kurdugu ve ardindan bir kiitiiphane olusturdugu biliniyor olsa da burada ders
verdigine dair bilgi bulunamamistir. Miilkiye Mektebi'ndeki li¢ yillik egitim-0gretim kesintisinden sonra
(1915-1918) Hasan Saka istatistik dersini birakmis, dersin hocaligina dogrudan Ahmed Emin gegmistir.
1918-1920 yillari arasinda Dariilfiiniin ve Miilkiye Mektebi'nde istatistik miiderrisligi gorevine devam ederken
Tanin gazetesinde de calismaya devam etmis, savasl yakindan takip ettigi cephe gazeteciligi, Kiitahya
stirgiinii gibi farkli nedenlerden derslerini diizenli verememistir. Mart 1920 tarihinde ingilizler tarafindan
Malta'ya siriilmis, 1921 yili sonlarinda dondiigiinde derslerini birakmis ve gazetecilige devam etmistir.83

Ahmed Emin’in Milkiye'de verdigi derslerin kitap haline getirilmesi, dersi takip eden ve yazisi diizgiin olan
ogrencilerden birinin tuttugu notlarin tashaski ¢ogaltilmasi ile olmus ve Mekteb-i Miilkiye Kiilliyati Numara
5 ibaresiyle 6grencilerin hizmetine sunulmustur. Eserin ilk dikkat ceken yonii Ahmed Emin’in gazetecilikten
gelmesinin etkisi ile akici bir lisluba sahip olmasidir. Diger dikkat ceken husus ise Ahmed Emin’in aldig
sosyoloji egitimini kullandig1 orneklere yansitmasidir. 104 sayfalik kitap dort ana boliimden olusmaktadir:
istatistik, Niifus Problemleri, Niifus Hareketleri ve istatistik Uygulamalari (hazirliklar, veri toplama, tasnif ve
sonug ¢ikarma).8*

Donemin istatistik kitaplarinda giris boliimlerini takiben genellikle veri, verilerin incelenmesi, verilerin
siniflandirilmasi, yayim ve niifus konulari ele alinmistir. Ahmed Emin ise bu dizenden ayrilacagini, tiim
istatistigi biliylik sayilar yasasi agisindan analiz edecegini ve anakiitledeki [kiilliyat-kitle-yigin-popiilasyon]
birimlerin diizeni lizerinde duracagini ifade etmistir. Anakiitle incelemesi, neden-sonuc iliskisinin ortaya

78Ahmed Emin Yalman, Gérdiiklerim Gegirdiklerim, vol. 1 (istanbul: Pera Turizm ve Ticaret A.S., 1997), 248.

7Ahmed Emin, “The Development of Modern Turkey as Measured by Its Press” (Columbia University, 1914). Ahmed Emin’in Osmanli
Imparatorlugu'nun hayatta kalma ve gelisme miicadelesini Osmanli basini tizerinden agiklayan doktora tezidir.

80Hasan Hisnl Saka: 1908 Miilkiye Mektebi mezunu, Paris Ecole Libre des Sciences Politiques (Paris Siyasal Bilgiler Okulu Diplomasf Subesi) 1912
mezunudur, TBMM'de milletvekilligi ve basbakanlik yapmistir.

81Ahmed Emin’in Dartlfiinin’da kurdugu enstitinun basinda oldugu, 1917 yilina ait bir belgeden ve istatistik kitabinin kapagindaki ibareden net
bir sekilde gikarilabilir (istanbul Darilfiininu ihs&'iyyat Muallimi ve Vakit Gazetesi Bas Muharriri). BOA. Maarif Nezareti Mektlbi Kalemi (MF. MKT.)
1225/56, 14 Nisan 1333 (14 Nisan 1917)

82Yalman, Gorduklerim Gegirdiklerim, 1:364.
83Yalman, 1:248,305.
84Kitabin icindekiler kismi icin Bkz. Duru, “Osmanlilarda istatistik ve Olasilik” Ek 10.
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cikarilmasini ve evrendeki olaylara bilimsel bir mantikla niifuz edilmesini sagladigindan Ahmed Emin tara-
findan genis bir sekilde ele alinmistir.8

Ahmed Emin, biiyuk sayilar yasasinin herhangi bir anakiitle dahilinde neden-sonug iliskisini nasil ortaya
cikardigini gostermek icin tavla zarlari ve oyunlari, piyango, kiz-erkek dogum oranlari, yeni bir ilacin etki-
sinin ol¢ulmesi, iki tarlanin veriminin karsilastirilmasi ve Osmanli toplum yapisina dair irili ufakli 6rnekler
vermistir. Eserde sik kullanilan ‘tesadif’ tabirine, ‘cok sayidaki deneyler sonucunda olusan hakim neden’
karsiligini vermistir:8¢

Kopenhag sehrinde bir piyango vardir ki tesis zamanindan beri 1455 defa keside edilmistir. Bu keside-
lerde numrolardan®’ her birine ikramiye isabet etmesine ayni derecede ihtimal vardir. Ciinkii ortada
tesadiifden baska bir ‘@mil yoktur. Fakat bir tek keside listesini alinca griiyoruz ki yalniz bazi numrolar
isabet etmis digerleri agikta kalmistir. Yani ikramiyelerin herkese birden isabet etmesi imkan dahilinde
bulunmadigi i¢in tesadiif numrolardan birkacini tercih eder gibi gortilmustiir. Halblki 1455 kesidenin
biitiin listelerini nazar-1 dikkate alirsak ikramiyelerin her numroya hemen ayni miktarda diistiiglinii go6-
riiriiz. istatistik miitehassislarindan biri ikramiyelerin (1) den (45) e kadar olan numrolara isabet etmesi
ihtimali ne kadarsa (45) den (90) a kadar olan numrolara diismesine de o kadar ihtimal oldugunu nazar-
I dikkate alarak hesablar yapmis ve Kopenhag piyangosunun 1455 kesidesinde (1) den (45) e kadar olan
rakamlara 3540, (45) den (90) a kadar olan rakamlara 3535 defa ikramiye isabet ettigini ortaya koymustur.
A'dad-1 ‘uzma kaninunun mahiyeti bu misalde de kendini gosteriyor. Keside listelerine ayri ayri bakilinca
hicbir ittirad goriilmedigi halde biitiin listeler isin i¢inde tesadiifiin hakim oldugunu isbat ediyor. Daha
vasi’ mikdarda kesideler nazar-1 dikkate alinsa idi ikramiyelerin mikdari arasinda bes mikdarinda bir
fark bile goriilemeyecekti.

Ahmed Emin, burada 90 sayidan olusan piyango oyununda 1-45 sayi grubu ile 46-90 sayl grubunu
karsilastirmistir. Cok sayidaki ¢ekilisler sonucunda bu iki gruba isabet eden ikramiyelerin sayisinin hemen
hemen esit oldugunu gostermek istemistir. Son climlesinde ¢ekilis sayisi arttik¢a ikramiye ¢ikan sayilara
karsilik gelen oranlarin giderek birbirine yaklasacagini kastetmistir. istatistigin amacinin biyiik sayida kisi
veya ornegi dikkate alarak arastirma yapmak oldugunu vurgulayan Ahmed Emin az sayida deney ve gozlemin
hakim nedeni ortaya ¢ikaramayacagini ileri stirmistr.

Ahmed Emin’e gore demirin ozellikleri birka¢ demir parcasindan, bir bitkinin ozellikleri o cinse ait birkag
ornekten, bir hayvanin ozellikleri o cinse ait sinirli sayida ornekten anlasilabilir ancak insanlar hakkinda
herhangi bir hiikiim vermek icin cok sayida insanin dikkate alinmasi gerekir. insan dogasi diger her seyden
fazla miimkiin durum sunmaktadir. insanlar hayata uyum saglarken gecmisleri, fiziki ve manevi birikimleri
ile hareket ettiginden ortaya ¢ikan sonuclar da birbirinden farklidir. Herhangi bir konuda ortalama bilginin
ne oldugunu anlamak icin butiin sapmalari icerecek ve temsil edebilecek kadar biyuk miktarlarda uygulama
yapilmalidir.88

Ahmed Emin, yorumlarini giiclendirmek icin Osmanli toplumuna yonelik 6zgiin fikirler sunmus, ozellikle
Osmanli'ya dair incelemelerde biiyiik sayilar yasasina her iilkede oldugundan daha fazla 6nem verilmesi
gerektigini vurgulamistir. Diger iilkelerde uzun siireden beri zorunlu egitimin varligi, maddi ve fikri araglara
ulasmanin coklugu, bunlarin sonucunda iktisadi nedenler ve ihtiyaglarin benzerlik gostermesi herkesi

85Ahmed Emin’in ihs@'iyyat adli eserinin A'dad-1 ‘uzma kantnu (bilyiik sayilar yasasi) ve Ser@it-i Mutavassita, Tip ve Tipten inhirafat (ortalama
sartlar, tip ve tipten sapmalar) basliklarinin glinimiiz Tiirkcesi ile yazilmis metni igin Bkz. Duru, Ek 11.

86Ahmed Emin, hsa’iyydt (Mekteb-i Miilkiye Matbaasi, 1334), 22.
87Numro: Sayl, numara, Mitehassis: uzman, Ittirad: Dizenlilik

88Ahmed Emin, (hsa'iyydt, 24-25.
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birbirine benzettiginden miisterek Alman, Fransiz, ingiliz ve Amerikan tipleri olusmustur. Osmanlilarda eski
toplumsal baglantilarin bircogu gevsemis ancak bunlarin yerine heniiz yenileri gegmemistir. Herkesi birbi-
rinin yaptigindan haberdar eden ve birbirinin etkisi altinda tutan kitle iletisim araglarinin azligi, akillarda
ve hislerde farkliliklarin devamina neden olmustur. Baska llkelerde halkin bir kismini inceledikten sonra
“biitiin Almanlar, biitiin ingilizler su ve su durumdadir” demek pek yanlis bir sey olmaz. Fakat Osmanli'da
halkin herhangi bir kismindan biitiin memleket hakkinda sonuglar ¢ikarmak genellikle dogru sonug vermez.
Cuinkii aliskanliklarda, ihtiyaglarda, zevklerde biiyiik baskaliklar mevcuttur ve birlestirici etkiler heniiz pozitif
ve kesin bir sekilde kendini gostermeye baslamamistir. Bu sekilde Osmanlilarin durumu hakkindaki bir
kararin gercek bir degere sahip olmasi istenirse diger yerlerde oldugundan daha fazla kisi, ornek ve durum
uzerinden inceleme yapilmalidir. Sinirli sayida ornekten biitiin memleket hakkinda genel kararlar vermek
dogru olmaz ve bu konuda baskalarinin verdikleri hiikimleri ihtiyatla karsilamak gerekir.8°

Normal dagilim ve tip fikri: Ahmed Emin, biiylik sayilar yasasi bahsinden sonra konuyla baglantili ve
istatistikte buyik onemi olan tip fikri lizerinde etrafli bir analiz yapmaya devam etmistir.?® Bu asamada
200 adet yapragin boylarini dlgerek, olclimlerden topladigi veri grubunu incelemistir. Yapraklarin ¢ogunun
boyca birbirine yakin oldugunu, az bir kisminin digerlerinden saptigini ve biiylik degerlerde sapanlarin ise
cok az oldugunu gozlemistir. Burada cogunlugun yer aldigi uzunluga tip demistir. Cok sayida yaprak olgiillip
siniflandirildiginda tipten asagi ve yukari dogru sapmalarin daima olacagini ancak tipten asagi sapmalar ne
kadarsa yukari sapmalarin da yaklasik olarak o kadar olacagini ileri stirmiistiir.* Benzer tiirden herhangi bir
seyin Olciilmesinde ortalama sartlarin daima ortaya ¢ikacagini ifade ederek ortalama sartin tip kavramini
karsiladigini ve tipten saga ve sola dogru daima diizenli sapmalar goriilecegini vurgulamistir ( ).22

Kaynak: Ahmed Emin, a.g.e, s. 39.93
Sekil 1. Muntazam Tip Miinhanisi (Diizenli tip egrisi)

Ahmed Emin normal egriye dair bir aciklamasinda egri ve egrilik kavramlarini da kullanmis, normal egri
grafigini seklen agiklamistir:*

89Ahmed Emin, 25-26.

0Tip: Bir cinsin ana vasiflarini kendinde topladigi igin 6rnek kabul edilen sey veya kimse (https://lugatim.com/s/ENM%C3%9BZE%C3%87%E2%
80%93ENM%C3%IBZEC).

91Ahmed Emin, ihsa'iyydt, 28-33.
92Ahmed Emin, 27-33.

93Sekilde verilen normal egri grafiginin bilinen grafikten farkli gizilmis oldugu not edilmelidir. Ahmed Emin’in bir 6grencisi tarafindan tutulan
notlarda grafik gizimine 6zen gosterilmemis olabilir.

s“Ahmed Emin, ihsa'iyyat, 33.
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... Tedkik ettigimiz seyi alt uclari diiz bir yerde durmak sartiyla en biiyiikten baslayarak boy sirasiyla
dizersek yukari uglar muntazam bir miinhani®> resm eder. Bu miinhani her sey hakkinda ayni sekil irde
eder. Ortasi yassi olur. Yani ortaya birbirine yakin biiyiikliikte bircok emsal bulunur. iki nihdyete dogru
gidildikce inhina ziyadelesir. En nihdyette son dereceyi bulur. Clinkii oralarda miistesna biiyiikliik veya
kiiciikliikte bir iki numiine bulunur.

ifadenin ilk climlesi veri grubuna dair frekans bilgisini dikkate almamis gibi anlasilsa da takip eden
ciimleler normal egri grafigine dair bilgiler ile uyumlu goriinmektedir.®®

Ahmed Emin, tip ve normal egriye dair verdigi asagidaki ornekte sans oyunlarindan elde edilen bir sonucu
kullanmistir. On dort bozuk paranin siirekli art arda atildigi deneyde her defasinda kag yazi kag tura geldigi
kaydedilmistir ( ). Burada en olasi olan sonug yedi yazi yedi tura olmasidir. Deney sinirli bir miktarda
yapildigi halde beklenen dagilim yine de ortaya ¢ikmistir. En olasi sonuctan uzaklastik¢a olusan verilerin iki
tarafa dogru diizenli bir sekilde azaldigi goriilmistir. Diizenin tamamiyla kendisini gostermemesinin nedeni
deney sayisinin az olmasidir. Bu deney ¢ok fazla sayida yapilmis olsaydi, sonuclarin tip egrisine benzer
bir egri ¢cizecegi goriliirdii.”” Tip egrisinde oldugu gibi tesadiife dayanan olaylarda da egrinin en yiiksek
noktasini en olasi sonug olusturmustur.®

Tablo 3. ingiliz istatistikci E. M. Elderton [1878-1954] tarafindan uygulanan 14 bozuk paranin atilmasi deneyinin sonuclari
[Ahmed Emin, a.g.e., s. 34-35.]

Atilan 14 bozuk paradan

14'linlin yazi olmasi 0
13'linlin yazi olmasi 1
12'sinin yazi olmasi 0
17'inin yazi olmasi 3
10’'unun yazi olmasi 2
9'unun yazi olmasi 8
8'inin yazi olmasi 12
7'sinin yazi olmasi 18
6'sinin yazi olmasi 14

5'inin yazi olmasi

4{inuin yazi olmasi

9
7
3'liniin yazi olmasi 3
2'sinin yazi olmasi 0

0

1'inin yazi olmasi

95Minhani: egri, Emsal: benzer, es, inhina: egrilik

%6Yalniz ilk cimle dikkate alinarak ¢izilen grafik su sekle benzer olurdu:

97 Ahmed Emin, bu diizenli egriye “tesadif” veya “hata olasiligl” egrisi demistir. Ancak glinimiizde normal egri igin Gauss Egrisi veya Can Egrisi gibi
tabirlerin kullanildigl not edilmelidir.

98Ahmed Emin, ihsa'iyydt, 33-35.
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Ahmed Emin, bir kisinin giinliik hayatinda tip ve tipten sapma, en olasi olay gibi kavramlari diisinme
yontemleri arasina almasinin ¢ok yararli olacagini ifade etmistir. Ona gore kisisel farklar agisindan arastirilan
herhangi bir toplumda tip ve bu tipten saga ve sola dogru sapmalara rastlanir. Bunun nedeni kisilerin
cogunun ortalama seviyede bulunmasidir. Ancak arastirilan kisiler az veya ¢ok ayni sartlara bagli degillerse
ve kendilerine ozel sartlara sahip ayri ayri ¢evrelerden bir araya getirilmisse bir tip yerine birkag tip veya
baslica bir tiple birkag ikinci derecede tipe rastlanmasi olasidir.*®

Bir toplulugun icinde bulundugu sartlar ve toplulugun iizerindeki etkiler birbirine ¢ok yakin oldugunda
kisilerin ¢ogu birbirine benzer ve ortalamanin iki tarafinda kiiciik birer kisim ufak tefek tesadiifi farklar
sonucunda esit sekilde ortalamadan sapar ve tip egrisi diizenli bir sekil alir. Diizenli egride tipin iki tarafinda
bulunan kisilerin sayisi ve tipten sapma seviyeleri esittir ( ). Ancak bireyler arasindaki farklari olus-
turan nedenler o kadar ¢oktur ki insanlarin kisisel farklarina bagli olan konularda diizenli tip egrisine ozel
durumlarda rastlanir.’® Buna dair Ahmed Emin’in verdigi grafikler ve bunlari olusturan gozlemler hakkindaki
bilgiler soyledir (Sekil 2):

Kaynak: Ahmed Emin, a.ge, s. 39.
Sekil 2. Ahmed Emin’in insanlardaki kisisel farklari temsil etmek amaciyla verdigi grafikler

Dort sekil deneysel psikolojide rastlanan tip egrilerinin genellikle ne sekilde olacagini gostermektedir.
Bunlardan ilki 12 yasindaki cocuklarin basili herhangi bir sayfa yazida belirli bir harfin ka¢ defa tekrar
ettigini sayma konusunda gosterdikleri dikkat ve dogruluk deneyinden sonra cizilmistir. ikincisinde okul
cocuklarinin sinirsel reaksiyon siirelerini, liciinciistinde 6grencilerin birtakim kelimelerin aksini bulup yazma
konusunda gosterdikleri yetenegi, dordiinciisiinde 6grencilerin hafiza seviyeleri gosterilmistir. Amerika'da
cok sayida cocuk iizerinde yapilan psikolojik deneylerin {iriinii olan bu egrilerin hepsinde genelin ortalama
bir yetenekte oldugu ve ortalamanin iki tarafina dogru yavas bir azalma oldugu goriiliir.*

Benzer olarak ¢ok sayida kisinin bulundugu bir toplulukta bireysel degerlerin bir tip egrisi seklini alacagi
hemen hemen kesindir. Ahmed Emin burada gliniimiiz egitiminde iyice yerlesmis olan sinav sonuglarinin
can egrisine gore degerlendirilmesine dair bir 6rnek vermistir. Bir siniftaki 6grenciler icin egitim ogretim
acisindan basarilli bir sinavin sonuclarinda ¢ogunlugun orta seviyede, az bir kismin yiiksek ve diger bir
azinligin asagl seviyelerde not aldigl goriilmelidir. Aksi taktirde 6grencilerin durumu anlasilamaz, sinavda
haksizlik yapildigl, sinavin 6grencilerin gelisimini meydana koyacak bir sekilde uygulanmadigi veya 6gren-
ciye verilen egitim ile kendilerinden beklenen bilgiler arasinda orantisizlik olduguna karar verilebilir. Bir

99Ahmed Emin, 35,38.
100Ahmed Emin, 39.
107Ahmed Emin, 40.
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ogretmen, ogrencileri arasinda tip yani ortalama bir genelligin yaninda iyi kétii azinliklar oldugunu goz
oniinde bulundurursa gorevini yerine getirmek icin iyi bir dayanaga sahip olur.'°?

Son olarak Ahmed Emin, verdigi orneklerden birinde tip fikrinin uygulandigi ve yine Tirk toplumunun
asina oldugu bir duruma deginmigtir:'3

... Bir vapur kopriiye yanastiktan sonra yolcularin ne siretle karaya ¢iktigini seyrediyoruz.’ Evvela
yolculardan biri ikisi iskeleye atlayip siir‘atli adimlarla geciyor. Biraz fasiladan sonra g¢ikan yolcularin
miktari cogaliyor ve siklasiyor. Vapurdakilerin kism-1azami'°% izdihdm halinde ¢ikiyor. izdiham gectikten
sonra iskeleye ¢ikanlar seyreklesmeye basliyor. Nihayet en geride bir iki kisi bati adimlarla ve sabiirane
bir vaziyetle geciyor. Demek ki yolcularin vapurdan ¢ikmasi, yiiksek noktasi tipi iki nihayet noktasi siir'at
ve batd’et husiisundaki ifrat noktalarini gosteren bir tip miinhanisi resm ediyor.

Ahmed Emin, vapurdan inen yolcularin sayilarini zamana gore bir sayi dizisi olusturacak sekilde diisiin-
miistiir. Once cok az yolcunun iskeleye gectigini daha sonra giderek sayilarinin arttigini zirve noktasindan
sonra giderek azaldiklarini ve sonunda bir iki kisinin sona kaldiklarini gozlemlemistir. Bu ifadeler bir normal
egri grafigi ile birebir ortiismektedir. Ahmed Emin eserindeki diger 6rneklerde de benzer baglantilar kurarak
birbirinden farkli alanlarda biiyiik sayilar ve normal dagilimin etkisini gostermeye ¢alismistir. Buraya kadar
vermis oldugu aciklamalardan, olaylarin tiimevarimsal, deneysel ve gozleme dayali bir mantikla goriilmesi
gerektigi one cikmaktadir. istatistik teorisine gore gerek olagan hayatta ve gerek bilim sahasinda sinirli
sayida ornek iizerinden sonug ¢ikarilamayacagi ve bir nedeni veya iliskiyi anlamak igin bliyiik sayilari kullan-
manin yararli olacagina vurgu yaptig1 goriilmektedir.’°¢ Ahmed Emin, diger istatistik kitabi yazarlarina gore,
yorumlarindaki icerik farklari ve 20 civarinda ornegi ile 6ne ¢ikmistir. Biiylik sayilar yasasini diger yazarlara
gore daha genis ve anlasilir bir sekilde sunmus, normal egri ve normal dagilim kavramlarini Osmanli bilim
cevrelerine ilk defa tanitmistir. Ayni zamanda aldig1 sosyoloji egitiminin katkisi ile ele aldigl bu konularda
kendi gozlemlerini ve tecriibelerini yansitmis, Osmanli toplumuna asina gelebilecek ornekler tiiretmistir.

Osmanlilar, uzun yillar boyunca veri toplayip kayit altina almis olsalar da istatistige bilimsel olarak
onem vermeleri ve isin teorisini ele almalari 1880’li yillari bulmustur. istatistik teorisinde matematiksel
bir yon olarak goriilebilecek biiyiik sayilar yasasi, Osmanli doneminde yazilan ve teorik yaklasima sahip
olan on bir istatistik kitabindan sekizinde ele alinmistir. Jacques Bernoulli tarafindan 1713 yilinda ortaya
cikarilan, Siméon Denis Poisson’un ismini verdigi yasa Osmanli'da ilk kez Miilkiye Mektebi istatistik kitap-
larinda gorilmiistiir. Nazari ve ‘Ameli Istatistik (Mehmed Ali), istatistik, istatistik ve Cografya-yi ‘Umrani
(Abdurrahman Seref) adli eserler Miilkiye Mektebi’'nde kullanilmak iizere Maurice Block'un eserinden ceviri
veya 0zet seklinde yazilmislardir. Osmanli'ya dair bilgilerin de aktarildigi eserler lslup ve icerik benzerligi
tasidigindan tek bir kaynaktan derlenmis izlenimi vermistir. Bu eserlerden daha sonra yazilan Mehmed
Cavid'in ihs@’iyyat'inda da digerlerinde oldugu gibi istatistik ile yeni muhatap olanlara yonelik olarak temel
bilgiler vardir. Block'un, Quetelet'den alinti yaparak bir¢ok ayrintiya girdigi biyiik sayilar yasasi Miilkiye
istatistik kitaplarinda su ciimleye benzer olarak kisa bir sekilde yer almistir: “Veriler ne olursa olsun
deneyler cogaltilarak ortalamanin gercege daha fazla yaklastirilmasi kuralina biiyiik sayilar yasasi denir.”

192Ahmed Emin, 40.

103Ahmed Emin, 41-42.

1040 yillarda vapurlar Galata Kopristine yanasarak yolcu indiriyor ve bindiriyordu.
105Kism-1 azam: biylk kisim, Bati: yavas, agir, Saburane: ¢ok sabirli sekilde, Bataet: yavaslik.

106 Ahmed Emin, Ihsa'iyyat, 44—45.
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Daha sonraki yazarlar, kalici nedenleri gecici nedenlerden ayirt edebilmek icin cok sayida deney-gozlem
yapilmasi gerektigi lizerinde durmuslar, Cemal Bey, Namik Zeki ve Mustafa Ziihdii bu konuda birbirine benzer
birkag ornek vermislerdir.

Ahmed Emin ise diger yazarlara gore daha fazla matematiksel icerige yer vermesinin yaninda Quetelet'nin
fikirlerini daha iyi ve genis bir ornek yelpazesi ile sunmustur. Ayrica diger kaynaklarin sezgisel olarak atif
yaptiklari normal egri kavramini grafikler ve uygun ornekler sunarak, kavrami sistematik bir sekilde ilk kez
Osmanli bilim camiasina aktarmistir. Buyiik sayilar yasasina dair verdigi orneklerin cesitliligi ve Osmanli
toplumsal hayatini yansitan fikirleri, konuyu farkli bakis acilari ile yorumlamasini saglamistir. Ancak Ahmed
Emin ve diger yazarlarin on dokuzuncu yiizyil sonlarinda literatiire girmeye baslayan yeni istatistik yontem-
lerini takip etmedigi goriilmistiir.
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