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Degiskenlerin Kategori Sayilarinin ve Dagiimlarinin Korelasyon Katsayilarina Etkisi”

Abdullah Faruk Kilig?

Oz

Korelasyon katsayilari birgok bilim alaninda kullanilmaktadir. Bilim alanlarma gore kullanilan
degiskenlerin tipleri de farklilasabilmektedir. Bu arastirmada farkli Grneklem biiyiikliiklerinde
degiskenlerin kategori sayisi1 ve ¢arpikliginin korelasyon katsayilarina etkisinin incelenmesi
amaglanmistir. Bu amag dogrultusunda gergeklestirilen Monte Carlo simiilasyon ¢alismasiyla polikorik
/ tetrakorik, Pearson momentler ¢arpimi (PMC), Spearman’in sira farklari (rho), Kendall’in Tau,
Goodman-Kruskal Gamma ve Lambda katsayilar1 karsilastirilmigtir. Arastirma sonucunda polikorik /
tetrakorik korelasyon katsayisinin diger yontemlere gore daha yansiz sonuglar verdigi gozlenmistir.
Kategori sayisinin artmasiyla normal dagilan veri setlerinde PMC de yansiz kestirimler yapabilmistir.
Ancak carpik dagilan veri setlerinde PMC’nin parametrik olmayan alternatifi olan Spearman’m sira
farklar1 korelasyon katsayist, yeterli performansi gosterememistir. Polikorik korelasyon katsayisi, hem
normal hem de ¢arpik dagilan veri setlerinde diger yontemlere nazaran daha yansiz ve dogru sonuglar
vermistir. Arastirma bulgularina gore kategorik verilerle gergeklestirilen korelasyon analizinde
polikorik / tetrakorik korelasyon katsayisinin kullanilmasi onerilmektedir. Kategori sayisi arttikga
degiskenin siirekli kabul edilebilecegi belirtilse de korelasyon analizi sonuglarinda PMC ve parametrik
olmayan karsilig1 olan Spearman’in sira farklar ile Kendall’in Tau katsayisi yanli sonuglar vermistir.
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Abstract

Correlation coefficients are used in many scientific fields. The types of variables used can also vary
according to the scientific fields. In the current study, it was aimed to examine the effect of the number
of categories and skewness of variables in different sample sizes on the correlation coefficients. Monte
Carlo simulation study was conducted and polychoric / tetrachoric, Pearson product moments (PPM),
Spearman's rank differences (rho), Kendall's Tau, Goodman-Kruskal Gamma and Lambda coefficients
were compared. As a result of the study, it was observed that the polychoric / tetrachoric correlation
coefficient had more unbiased results than others. With the increase in the number of categories,
unbiased estimates were made by PPM in normally distributed data sets. However, Spearman’s rho
could not show sufficient performance in the skewed data sets. The polychoric correlation coefficient
gave more unbiased and accurate results in both normal and skewed data compared to other methods.
According to the research findings, it is recommended to use the polychoric / tetrachoric correlation
coefficient in the correlation analysis performed with categorical data. Although it is stated that the
variable can be analyzed as continuous when the number of categories increases, PPM and its non-
parametric alternatives Spearman’s rho, Kendall’s Tau coefficient gave biased results.
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Extended Abstract
Introduction

The relationship between the two variables is a curious issue for most researchers. Investigating the relationships
between variables in most of the scientific fields such as educational sciences, social sciences, health sciences or
natural sciences constitute the research problems. In addition, using the network of relationships between variables,
the structures formed by variables can also be examined. The examination of the relationships between variables
properly becomes important not only in examining the relationship between two variables, but also in making
decisions about the structure formed by the variables. Correlation coefficients are used to examine the relationships
between variables.

The correlation coefficients have different assumptions and developed / modified forms for different data types.
However, it can be said that the most used correlation coefficient in the literature is the Pearson product moment
(PPM) correlation coefficient (Coolen-Maturi & Elsayigh, 2010). However, both variables must be distributed
normally to use PPM. On the other hand, in cases where the data are not distributed normally, Spearman's rho or
Kendall's Tau coefficient are used instead of PMM. However, this situation is criticized in terms of correlation
coefficients approach. PPM examines the linearity of the relationship while the nonparametric ones examine the
monotonicity of the relationship (Coolen-Maturi & Elsayigh, 2010). In addition, it is also stated that due to the
calculation formula, it gives approximate results when two variables have the same value. For example, it is
recommended to use Kendall's Tau instead of Spearman’s rho, as it gives an approximate value if the values of X
and Y variables have one or more of the same order (Hahs-Vaughn & Lomax, 2020). Since the correlation
coefficients are developed to be used in different data specifications, it is important to examine how they give
results under different conditions. For this reason, it becomes important to decide which correlation coefficient to
use when it is needed to examine the relationships in situations where variables are not normally distributed or are
categorical. In this study, Goodman-Kruskal Gamma and Lambda coefficients, polychoric / tetrachoric correlation
coefficients, PPM, Spearman's rho and Kendall's Tau were examined. The research questions were created as to
what extend is there a change in i) correct estimation percentages, ii) relative bias, and iii) mean squared error
values obtained from the correlation coefficients?

Method

This study, which was carried out to compare the correlation coefficients according to different categories of
variables and data distribution characteristics, is a Monte Carlo simulation study. Monte Carlo Simulation studies
are statistical sampling studies in which sample data that will show a certain distribution specification are produced
(Bandalos & Leite, 2013).

In the study, the categories of variables (2, 3, 4, 5 and 7), the magnitude of the relationship between the variables
(0.20, 0.40, 0.60 and 0.80), the distribution of the variables (left skewed, normal, right skewed), and the sample
size (50, 100, 200, 500, 1000 and 5000) conditions were manipulated. Accordingly, 5x4x3x6 = 360 conditions
were studied, and 250 replications were made for each condition.

R software (R Core Team, 2020) was used for data generation and analysis. In the research, firstly the dataset was
generated continuously and then categorized with the used thresholds. The stats package, which is part of the R
software (R Core Team, 2020) was used for data generation and calculation of PPM, Kendall's Tau and Spearman's
rho coefficient. The psych package (Revelle, 2020) was used to calculate tetrachoric / polychoric correlation.
Goodman-Kruskal Gamma and Lambda was calculated by DescTools package (Signorell et al., 2020).

Percent of correct estimate (PCE), relative bias and mean squared error were used as outcome variables in the
study. For the PCE, firstly an acceptable range was created by calculating + 5% of the real (population) correlation
value. Then, it was examined what percentage of the estimated correlation values for 250 replications fall within
this range. Relative bias was calculated as;

Rp = P~ Perue )

Where p, is the average correlation value obtained from the methods, p;,. iS the true correlation (population)
value. Since it is stated in the literature that the estimate is acceptable when |RB] is less than 0.10 (Flora & Curran,
2004; Forero and Maydeu-Olivares, 2009), the cutoff value was used in this study as 0.10. In addition, the mean
squared error calculated as (Bandalos & Leite, 2013);

Nrep R
NG -p)

MSE = (2)

= Nrep
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Where n,., is the number of replication (250), p; is estimated correlation value obtained from correlation
coefficient for one replication, p is true (population) correlation value.

Findings

When the percentage of correct estimates (PCE) was examined, it can be said that correlation coefficients except
for polychoric correlation, did not exceed 90% under any conditions. In addition, no correlation coefficient could
exceed 90% under any condition where the sample size is 50, 100 and 200.

The polychoric correlation coefficient has acceptable performance (PCE > 90%) under conditions where sample
size was 500, the magnitude of relationship was 0.80, and the number of categories was 4, 5 and 7. As the
magnitude of the relationship between two variables increased, PCE values were increased for the polychoric
correlation coefficient.

According to the relative bias (RB) values, Goodman-Kruskal Gamma, lambda and Kendall's Tau coefficient could
not perform adequately under any conditions (JRB| < 0.10). Goodman-Kruskal Gamma and Kendall's Tau
coefficient are negatively biased under all conditions. The Goodman-Kruskal lambda coefficient was positively
biased where data was right-skewed, magnitude of relationship was 0.20. Except for this condition, it was
negatively biased in other all conditions. Goodman-Kruskal Gamma coefficient generally estimated the correlation
between variables about zero. The lambda coefficient, on the other hand, made less biased estimates than the
Gamma coefficient, but still was not within an acceptable range. Kendall's Tau coefficient has a relative bias
ranging from -0.17 to -0.58. It can be said that Kendall's Tau coefficient is less biased compared to Goodman-
Kruskal Lambda and Gamma coefficients.

According to mean squared error (MSE) values, it can be said that PPM, Spearman's rho and Kendall's Tau
coefficient have similar values. The polychoric correlation coefficient has values very close to zero. However, the
MSE values of Goodman-Kruskal Gamma and Lambda coefficients are higher than the other ones. As the
magnitude of relationship increases MSE values of Gamma and Lambda coefficients also increases. However, it
can be said that Gamma coefficient has more biased estimates than Lambda coefficient. It can be said that the
magnitude of relationship has an effect on MSE values.

Discussion and Conclusion

In summary, it can be suggested that the correlation between the two categorical variables should be calculated by
using the polychoric / tetrachoric correlation coefficient according to the research findings. However, the
eigenvalues could be negative (Cooper, 2019) when polychoric correlation is used in some cases for factor
analysis. Therefore, the results of the use of these correlation coefficients in factor analysis can be examined in
future studies. In addition, in the correlational studies PPM, Spearman's rho and Kendall's Tau coefficients can be
used instead of polychoric correlation if the categorical data normally distributed. However, the polychoric
correlation coefficient will provide more unbiased results for skewed data sets.

This research is limited to simulation conditions. Therefore, in factor analytical models, the results of the
correlation coefficients can be examined under conditions where the underlying variable was nonnormal or by
using different threshold points.
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Giris
iki degisken arasindaki iliski, cogu arastirmaci icin merak edilen bir konudur. Egitim bilimleri, sosyal bilimler,
saglik, tarim ya da fen bilimleri gibi bilimsel ¢aligma alanlarimin biiyiik bir kisminda degiskenler arasindaki
iligkilerin incelenmesi, aragtirma problemlerini olusturmaktadir. Degiskenler arasindaki iliskiler belirlendikten
sonra gelecek calismalarda bu iliskinin nedenleri ya da bu iliskide hangi degiskenin digerinin nedeni olduguna

yonelik calismalar gerceklestirilebilmektedir. Ancak tiim bu calismalarin gergeklestirilebilmesi, arastirmalarda
kullanilan korelasyon katsayilarinin dogru sonuglar vermesine baghdir.

Korelasyon katsayilarimin farkli varsayimlar1 ve farkli veri tipleri igin geligtirilmis / diizenlenmis formlari
bulunmaktadir. Bununla beraber alanyazinda en ¢ok kullanilan korelasyon katsayisinin Pearson momentler
carpimi (PMC) korelasyon katsayisi oldugu sOylenebilir (Coolen-Maturi ve Elsayigh, 2010). PMC’nin
kullanilabilmesi i¢in her iki degiskenin de normal dagilmas1 gerekmektedir (Schober, Boer ve Schwarte, 2018).
Diger taraftan degiskenlerin normal dagilmadigi durumda PMC yerine Spearman’in sira farklari (rho) ya da
Kendall’in Tau katsayisinin kullanilmasi Onerilmektedir. Ancak bu katsayilar PMC ile aym o6zellige
odaklanmamaktadir. PMC degiskenler arasindaki dogrusal iliskiyi incelemektedir. Ancak Spearman’in sira
farklar1 (rho) ya da Kendall’in Tau katsayis1 iki degigsken arasindaki iliskinin monotonlugunu dikkate almaktadir
(Coolen-Maturi ve Elsayigh, 2010). Ayrica hesaplama formiilii nedeniyle iki degiskenin ayni1 degere sahip olmasi
durumunda yaklasik sonuglar verdigi belirtilmektedir. Ornegin X ve Y degiskenin bir ya da birden fazla ayni1 sira
degerinde olan 6l¢iime sahip olmas1 durumunda yaklagik bir deger vermesi nedeniyle, Spearman’in rho katsayisi
yerine Kendall’in Tau katsayisinin kullanilmasi 6nerilmektedir (Hahs-Vaughn ve Lomax, 2020). Buradan da
anlasilacag lizere korelasyon katsayilari farkli degisken tipleri ya da kosullarinda kullanilmak igin gelistirilmistir.
Bu nedenle degiskenlerin normal dagilmadigi ya da kategorik oldugu durumlar i¢in iligkilerin incelenmesi ihtiyaci
ortaya c¢iktiginda hangi korelasyon katsayisinin kullanilacagina karar verilmesi 6nemli hale gelmektedir.
Korelasyon katsayilart her ne kadar gelistirilme siirecinde bazi varsayimlara dayanarak gelistirilseler de
varsayimlariin saglanmadigi durumda nasil sonuglar verdiginin incelenmesi yol gosterici olabilir. Ornegin
kategorik ve / veya carpik dagilan degiskenlerde hangi korelasyon katsayisinin gergek degere daha yakin sonuglar
verdigi, aragtirmacilara da yol gosterici olabileceginden, ¢alismayi dnemli héle getirdigi diisiiniilmektedir. Bu
arastirmada Polikorik, Pearson momentler ¢arpimi (PMC), Spearman’in rho, Kendall’in Tau, Goodman ve
Kruskal’im Gamma ve Lambda katsayilari incelenmistir. Korelasyon katsayilarinin hesaplama siirecinin
bilinmesinin, katsayilarin yorumlanmasini veya yanli sonuglar verdigi durumda bunun nedeni hakkinda fikir
yiirlitmeyi kolaylastiracagi disiiniilmektedir. Bu nedenle bu boliimde, hesaplama bagintilarina yer verilmistir.

Korelasyon Katsayilar:

Polikorik Korelasyon Katsayisi. Polikorik korelasyon katsayisinin elde edilmesinde farkli yontemler mevcuttur.
Polikorik korelasyon katsayisi eger degiskenler iki kategoriden olusuyorsa tetrakorik korelasyon katsayisi olarak
isimlendirilmektedir. Tetrakorik korelasyon katsayist;

Tter = COS

T
G €Y)
I+J7D
ile hesaplanmaktadir. Esitlik (1)’de verilen A, B, C ve D degerleri, iki degiskenin frekanslariyla olusturulan ¢apraz
tabloda verileri belirtmektedir (Baykul, 2010; Cokluk, Sekercioglu ve Biiyiikoztiirk, 2012). Polikorik

korelasyonun hesaplanmasinda integral ¢oziimleri ile en ¢ok olabilirlik yontemi yardimiyla iki adimda kestirim
yapilmaktadir (Joreskog, 1994; Olsson, 1979).

Pearson Momentler Carpimi Korelasyon Katsayist (PMC). Bu korelasyon katsayisi su sekilde hesaplanmaktadir
(Tabachnick ve Fidell, 2019):

o NEXY - (EX)(EY)
e INE X — (X2 IINS Y2 — (R V)2]

Esitlik (2)’de X ve Y degiskenlerin aldiklar1 degerleri, N ise 6rneklem biiytlikliiglini ifade etmektedir. PMC
korelasyon katsayisi, her iki degiskenin normal dagilim gosterdigi ve en az esit aralik diizeyinde oldugu
durumlarda kullanilmaktadir.

(2)

Spearman’in Swra Farklart Korelasyon Katsayist (rho). Bu korelasyon katsayisi, degiskenlerin 6lcegi siralama
diizeyinde oldugunda kullanilmaktadir. Degiskenler arasindaki dogrusal iliskiyi degil, degiskenlerin monoton
olarak artip azalmasini incelemektedir. Rho katsayisi su sekilde elde edilmektedir (Hahs-Vaughn ve Lomax,
2020):
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6[2,(X; — Y]
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s nn?-1)
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Esitlik (3)’te X; — Y; sira farklarini ifade ederken n 6rneklem biiyiikliigiinii ifade etmektedir.

Kendall’in Tau Katsayist (t). Bu korelasyon katsayis1 Spearman’in rho katsayisina ¢ok benzemekte ve sirali veri
tipinde kullanilmaktadir. Kendall’in Tau katsayisi hesaplanirken Spearman’in rho katsayisindan farkli olarak X
degiskeni siraya konulduktan sonra Y degiskeninde farkli sirada olan ¢iftler incelenmektedir. Boylece eslesmeyen
cift sayisi ile Kendall’in Tau (t) korelasyon katsayisi hesaplanmaktadir. Buna goére her iki degiskendeki tiim
veriler ayni sira numarasiyla eslesirse Kendall’in Tau katsayisi +1 degerini alacaktir. Diger taraftan eger hicbir
sira uyumlu degilse bu durumda da Tau, -1 olacaktir (Hahs-Vaughn ve Lomax, 2020). Buna gore Kendall’in Tau
katsayis1 su sekilde elde edilmektedir (Kolassa, 2020):

. _1_2(P—Q)
T n(n—1)

Esitlik (4)’te P uyumlu ¢ift sayisini, Q uyumsuz ¢ift sayisini, n érneklem bilyiikliigiinii ifade etmektedir.

4)

Goodman-Kruskal Lambda Katsayisi. Bu katsayi, iki smiflama diizeyindeki degiskenin birlikteliginin
(association) bir olgiisiinii vermektedir. Goodman-Kruskal Lambda katsayis1i su sekilde hesaplanmaktadir
(Goodman ve Kruskal, 1979; Kvélseth, 2018):

Z€=1 Pim — P+m
1- P+m

415 P __ max _ max PRI . I . . .

Esitlik (5)’te pym = i {r+j} Dim = i {pi;}’yi ifade etmektedir. p, ; , X.;=; p;; ile elde edilmektedir. Burada

pij, 1. satir ve j. siitunda bulunan ¢apraz tablo degeridir. Lambda katsayisi, degiskenler birbirinden bagimsiz
oldugunda 0 degerini almaktadir.

A= (5)

Goodman-Kruskal Gamma Katsayist. Bu katsay, iki siralama diizeyindeki verinin birlikteliginin (association) bir
Olgiisiinii vermektedir. Gamma katsayisi uyum ve uyumsuzluk degerleri ile hesaplanmaktadir. Uyum (P) ve
uyumsuzluk (Q) degerleri su sekilde elde edilmektedir (Goodman ve Kruskal, 1954; Kvalseth, 2017):

=Y S ©
J <k

i <h

RN g

i <h j >k
Esitlik (6) ve (7)’de verilen n;; i. satir ve j. siitundaki frekansi, ny; h. satir ve k. siitundaki frekans degerini ifade
etmektedir. Bu degerler elde edildikten sonra da Gamma katsayisi su sekilde hesaplanmaktadir.

P-Q
Y=P+Q ®)
Calismanin Amaci ve Onemi

Bu ¢aligmanin amact, anilan korelasyon katsayilarinin sirali veri tipindeki kategorik degigkenlerin, kategori sayisi
ve dagilimina gore nasil sonuglar verdiginin incelenmesidir. Bu ¢aligmanin sonucunun ii¢ agidan énemli oldugu
diistiniilmektedir: 1) Siklikla kategorik veri kullanarak korelasyon analizi gergeklestirilen bilim dallarinda
degiskenlerin kategori sayisi ve garpikliginin korelasyon katsayilarini nasil etkilediginin belirlenmesi, hangi
korelasyon katsayisinin segilmesi gerektigini ortaya koyacaktir. 2) Belli varsayimlara gore gelistirilen katsayilarin
bu varsayimlarin saglanmadigi durumda nasil sonuglar verdigi incelenebilecektir. Boylece o degisken tipi i¢in
gelistirilmese de kullanilabilir olup olmadig1 degerlendirilebilecektir. 3) Korelasyon katsayisinin yansiz
kestirilmesi korelasyon (ya da kovaryans) katsayisinin kullanildigi diger analiz sonuglarini da olumlu
etkileyecektir. Ornegin korelasyon matrisiyle gergeklestirilen agimlayici faktér analizi igin bu ¢aligma sonucunda
yansiz kestirimler veren korelasyon matrisi tercihi yapilabilecektir. Diger taraftan sosyal bilimlerden egitim
bilimlerine, tarima yonelik ¢alismalardan saglik bilimlerine kadar birgok alanda sirali diizeydeki kategorik veriler
arasindaki korelasyonlar incelenmektedir. Buna gore korelasyon katsayilarmin karsilagtirilmasinin, genis bir
kitleye hitap etmesi nedeniyle yararli olacagi disiiniilmektedir. Bu nedenle mevcut arastirmanin birgok bilim
alaninda kullanilabilecegi ifade edilebilir.

Alanyazinda korelasyon katsayilarinin karsilastirildigi ¢aligmalar incelendiginde bu ¢aligmalarin bazi agilardan
siirlt oldugu sdylenebilir (Altas, Kaspar ve Ergiit, 2012; Goktas ve Isci, 2011; Hauke ve Kossowski, 2011;
Sensoy, 2020; Tugran, Kocak, Mirtagioglu, Yigit ve Mendes, 2015). Oncelikle korelasyon katsayilarinin
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karsilastirildigi ¢alismalarin incelenen alanyazinda sayir olarak da az oldugu gozlenmistir. Bunun yaninda bu
calismalarm birka¢c yonden sinirh oldugu diisiiniilmektedir. Ornegin Altas ve digerleri (2012) tarafindan
gergeklestirilen simiilasyon ¢alismasinda Spearman’in rho, Kendall Tau, Goodman ve Kruskal Gamma korelasyon
katsayilar1 karsilastirilmigtir. Arastirma sonucunda Spearman’in sira farklari korelasyon katsayisinin cogu kosulda
gercek degere yakin sonug verdigi raporlanmistir. Ancak bu ¢aligmada kategorik veriler igin gelistirilen polikorik
korelasyon katsayisi kullanilmamis, degiskenlerin ¢arpikligi da incelenmemistir. Halbuki c¢arpik verilerle
pratikteki uygulamalarda siklikla karsilagiimaktadir. Hauke ve Kossowski (2011), PMC ile Spearman’in sira
farklar1 korelasyon katsayisini, ayni veri seti iizerinde, hangisinin istatistiksel olarak anlamli oldugu agisindan
karsilagtirmiglardir. Gergek veri setiyle gerceklestirilen arastirma sonucunda PMC’de istatistiksel olarak anlamsiz
bulunan korelasyon katsayisinin, Spearman’in sira farklari korelasyon katsayisi hesaplandiginda anlamhi
olabilecegi belirtilmistir. Ayrica PMC negatif iken Spearman’in pozitif ¢iktig1 durumlarin da olabilecegi ve bu
nedenle degiskenler arasindaki iligkilerin incelenmesinde Spearman’n sira farklari korelasyon katsayisina
temkinli yaklagilmasi yani gereginden fazla anlam yiiklenmemesi gerektigini vurgulamiglardir. Hauke ve
Kossowski'nin (2011) gerceklestirdigi bu ¢alismanin simirlih@i, gercek veri setiyle analizler gerceklestirilerek
katsayilarin istatistiksel anlamliligina odaklanmasidir. Goktas ve Is¢i (2011) tarafindan gergeklestirilen
simiilasyon c¢alismasinda PMC, Spearman, Gamma, Kendall'n Tau-b, Tau-c, ve Somer’in d katsayilari
kargilagtirtlmistir. Kapsamli bir simiilasyon ¢aligsmasi olmasina ragmen bu ¢alismada verilerin ¢arpikligi kosulu
ele almmamigtir. Tugran ve digerleri (2015) tarafindan gergeklestirilen simiilasyon caligmasinda ise PMC,
Spearman, Kendall’in Tau, permiitasyon temelli ve Winsorized korelasyon katsayilar1 1. tip hata ve gii¢ agisindan
kargilagtirtlmigtir. Simiilasyonun kapsami genis olmasma ragmen 1. tip hata ve giic agisindan korelasyon
katsayilarinin karsilastirtlmasi, ¢alismanin sinirliligini olusturmaktadir. Ciinkii korelasyon katsayisi sifirdan
istatiksel olarak anlamli diizeyde farklilasabilir ancak gercek korelasyon degerine yakin olmayabilir (yanl
olabilir). Sensoy (2020) tarafindan gergeklestirilen simiilasyon ¢alismasinda PMC, Spearman, Kendall’in Tau-b,
Kendall’m Tau-c, Gamma ve Somer’in d katsayilarini karsilagtirilmistir. Ancak bu ¢alismada da degiskenlerin
carpikliginin simiilasyon kosulu olarak belirlenmemesi bir sinirlilik olusturmaktadir. Bu arastirmada diger
calismalarda karsilagtirilmayan degiskenlerin c¢arpikligi ve kategori sayisi kosullari manipiile edilerek bir
simiilasyon ¢alismasi gergeklestirilmistir. Bu amagla kategorik verilerde kullanilan Polikorik korelasyon katsayisi
ile PMC, Spearman’in rho, Kendall’in Tau, Goodman-Kruskal Gamma ve Lambda katsayilari farkli simiilasyon
kosullar1 altinda karsilastirilmistir. Bu dogrultuda arastirma problemi “Korelasyon katsayilari farkli simiilasyon
kosullarinda nasil sonuglar vermektedir?” seklinde olusturulmustur. Bu probleme cevap bulmak amaciyla su alt
problemlere yanit aranmistir: Korelasyon katsayilarindan elde edilen i) dogru kestirim yiizdeleri, ii) goreli yanlilik
ve iii) ortalama hata kareleri degerleri nasildir?

Yontem

Korelasyon katsayilarinin, farkli veri tipi ve dagilim 6zelliklerine gore karsilastirilmasi amaciyla gergeklestirilen
bu calisma, bir Monte Carlo simiilasyon c¢aligmasidir. Monte Carlo simiilasyon ¢aligsmalari, belli bir dagilim
Ozelligi gosterecek drneklem verisinin tiretildigi istatistiksel 6rnekleme aragtirmalaridir (Bandalos ve Leite, 2013).
Bunun yaninda simiilasyon c¢aligmalarinin deneysel ¢alisma kategorisine girdigini belirten arastirmacilar da
bulunmaktadir (Feinberg ve Rubright, 2016).

Simiilasyon Kosullar:

Arastirmada degiskenlerin kategori sayisi (2, 3, 4, 5 ve 7), degiskenler arasindaki iligkinin giicii (0.20, 0.40, 0.60
ve 0.80), degiskenlerin dagilimi (sola ¢arpik, normal ve saga carpik) ve drneklem biytikligi (50, 100, 200, 500,
1000 ve 5000) kosullar1 manipiile edilmistir. Buna gore 5x4x3x6 = 360 kosulda ¢alisilmis olup her bir kosul i¢in
250 tekrar yapilmistir. Simiilasyon ¢alismalarinda kag tekrarla veri tretilmesi gerektigiyle ilgili net bir say1
bulunmamaktadir. Tekrar sayisi arastirmacinin imkan ve zamaniyla ilgili bir durumdur. Bu nedenle ¢aligmanin
amac1 ve degiskenlerine gore tekrar sayisina karar vermek gerekmektedir. Ornegin Baris Pekmezci ve Sengul
Avsar (2021) madde tepki kurami simiilasyonlari i¢in tekrar sayisinin 625’in iizerinde olmasi durumunda 1. tip
hatanin azalacag1 ve giiciin yiikselecegini ancak en az 156 tekrar yapilmasi gerektigini belirtmislerdir. Diger
taraftan Kilig, Uysal ve Dogan (2018), 50 tekrarin faktor yiiklerini stabil hale getirdigini raporlamislardir. Bu
nedenle bu ¢alismada anilan tekrar sayisi kadar veri seti iiretilmistir.

Degiskenler, kategori sayisi 2, 3, 4, 5 ve 7 olacak sekilde kategorik hale getirilmistir. Alanyazinda degiskenlerin
kategori sayisi arttikca degiskenlerin siirekli olarak kabul edilebilecegi belirtilmektedir. Bunun i¢in Cooper (2019),
kategori sayisinin 5 ve iizerinde olmasi gerektigini belirtirken Finney ve DiStefano (2013), kategori sayisinin 6 ve
tizerinde olmasi gerektigini savunmaktadirlar. Verinin siirekli olarak kabul edildigi durumda Pearson momentler
carpimi (PMC) korelasyon katsayisi kullanilabilir. Ancak PMC kullanildiginda normal ve ¢arpik dagilan veri
setlerinde gercek korelasyon degerine ne kadar yakin sonuglar elde edileceginin incelenebilmesi 6nemlidir. Bu
nedenle degiskenlerin kategori sayisinin korelasyon katsayilari {izerinde etkisinin incelenmesi amaciyla kategori
sayilar1 anilan sekilde belirlenmistir.
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Degiskenler arasindaki iligkinin giicii; 0.20, 0,40, 0.60 ve 0.80 olacak sekilde manipiile edilmistir. Korelasyon
katsayisinin 0.20 olmasi diisiik, 0.80 olmas iliskinin yiiksek oldugu anlamina gelmektedir (Akbulut, 2016). Bu
nedenle bu korelasyon katsayilar: se¢ilmistir. Korelasyon katsayilarinin 0.40 ve 0.60 oldugu kosullar, iliskinin
giicliniin yiikselmesinin korelasyon katsayilarina etkisinin incelenmesi amactyla aragtirmaya eklenmistir.

Degiskenlerin dagilimi, sola ¢arpik, normal ve saga carpik olacak sekilde manipiile edilmistir. {1k olarak her iki
degisken de siirekli ve normal dagilim gosterecek sekilde iiretilmistir. Uretilen veri setlerinin ortalamasinin 0 (-
0.000006), standart sapmasinin 1 (1.000197) oldugu gdzlenmistir. Uretilen veri seti simiilasyon kosulundaki
kategori sayisina gore kategorik hale getirilmistir. Degiskenler kategorik hale getirilirken kullanilan esik
noktalarina (Ek D) gore ¢arpik ya da normal dagilim gosteren degiskenler elde edilmistir. Sola ve saga garpik
dagilan degiskenlerin carpiklik katsayisi sirasiyla -2.5 ve 2.5 olacak sekilde belirlenmistir. Buna gore de
degiskenler kategorik hale getirilirken anilan carpiklik katsayilarini elde edecek sekilde kesme noktalar:
(threshold) kullanilmustir. Ornegin 2 kategorili veri setleri 6ncelikle siirekli yapida, normal dagilim gosterecek
sekilde ve belirlenen korelasyon degerine uygun olarak iiretilmistir. Daha sonra tiim 2 kategorili normal dagilan
degiskenler i¢in ayni esik noktalar1 kullanilmistir. Bagka bir 6rnek olarak 7 kategorili ve saga carpik dagilan
kosullarin tiimii i¢in ayn1 esik noktalar1 kullanilarak veriler, 7 kategorili ve saga ¢arpik dagilacak sekilde kategorik
hale getirilmistir. Tiim veri setleri degerlendirildiginde carpiklik katsayisinin ortalamasinin normal dagilan veri
setleri icin 0, saga c¢arpik olanlar i¢in 2.45 ve sola carpik olanlar i¢in -2.44 oldugu goézlenmistir. Carpiklik
katsayisinin +2 araliginda oldugu durumda degiskenlerin normal kabul edilebilecegini belirten yazarlar
bulundugundan (Chou ve Bentler, 1995; Curran, West ve Finch, 1996; Finney ve DiStefano, 2013; Muthén ve
Kaplan, 1985) arastirmada carpiklik katsayis1 £2.5 olarak ele alinmistir. Béylece degiskenin normal dagildiginin
kabul edilebilecegi araligin disina ¢ikilmistir.

Orneklem biiyiikliigii 50, 100, 200, 500, 1000 ve 5000 olacak sekilde manipiile edilmistir. Orneklem biiyiikliigii
kosullarindan 50 ve 100, kii¢iik 6rneklemlerde korelasyon katsayilarinin nasil sonuglar verdiginin incelenmesine
imkan vermek amaciyla arastirmaya alinmistir. 200, 500 ve 1000 6rneklem biiyiiklikleri, 6rneklemin artmasinin
korelasyon katsayilarina nasil etki edecegini incelemek amaciyla arastirmaya eklenmistir. Ayrica arastirmacilarin
genellikle 200 oOrneklem biiyiikliigiine ulasabildigi soylenebilir. Kilic ve Koyuncu (2017) tarafindan
gerceklestirilen caligmada, 6lgek uyarlama aragtirmalarinin 6rneklem biiyiikliigii ortalamasmin 392 oldugu
raporlanmistir. Orneklem biiyiikliigiiniin 5000 oldugu durumda érneklemin ¢ok genis oldugu ve evrene ¢ok yakin
sonuglar elde edilebilecegi sdylenebilir. Bu nedenle 5000 6rneklem biiyiikliigii de arastirmaya dahil edilmistir.
Diger orneklem biiyiikliikleri de korelasyon katsayilarinin 6rneklemin biiyiimesiyle nasil sonuglar verdiginin
incelenmesi amaciyla arastirmaya eklenmistir.

Veri Analizi

Verilerin {iretimi ve analizi i¢in R yazilimi1 (R Core Team, 2020) kullanilmistir. Veri iiretiminde aragtirmaci
tarafindan yazilan kodlardan faydalamilmistir. Polikorik / tetrakorik korelasyon katsayisimin hesaplanmasinda
psych paketi (Revelle, 2020), Pearson momentler ¢arpimi, Kendall’mm Tau ve Spearman’in rho katsayisi igin R
yaziliminin (R Core Team, 2020) bir pargasi olan stats paketi, Goodman-Kruskal Gamma ve Lambda katsayilari
icin de DescTools paketi (Signorell ve dig., 2020) kullanilmustir.

Arastirmada katsayilarin performanslarini kargilagtirmak i¢in dogru kestirim yiizdesi, goreli yanlilik ve ortalama
hata kareleri kullanilmigtir. Dogru kestirim yiizdesi i¢in 6ncelikle ger¢ek korelasyon degerinin £%5’i hesaplanarak
kabul edilebilir aralik olusturulmustur. Daha sonra korelasyon katsayilarindan elde edilen kestirimlerin yiizde
kaginin bu aralikta yer aldigt incelenmistir (250 tekrar icin). %90 ve iizerinde dogru kestirim yiizdesine sahip
yontemler yeterli kabul edilmistir. Goreli yanlilik degeri;

_ p— pgerqek

GY €))

pgerqek
esitligi ile hesaplanmustir. Esitlik (8)’de p, yontemlerden elde edilen ortalama korelasyon degerini
gostermekteyken pgercer gercek korelasyon degerini ifade etmektedir. |GY|nin 0.10°dan kii¢iik oldugu
durumlarda kestirimin kabul edilebilir oldugu alanyazinda belirtildiginden (Flora ve Curran, 2004; Forero ve
Maydeu-Olivares, 2009) bu ¢aligmada da 0.10 degeri kullanilmigtir. Ayrica ortalama hata kareleri degeri;
Nrep N
(b; —p)?

- Ntekrar
Jj=1

OHK = (9)

esitligi ile hesaplanmstir (Bandalos ve Leite, 2013). Burada n;.qr tekrar sayisini, p; bir replikayon igin kestirilen
korelasyon degerini, p gercek korelasyon degerini ifade etmektedir.
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Etik Konular

Arastirma simiilatif verilerle gerceklestirildigi icin etik agidan herhangi bir problem barindirmamaktadir.
Simiilasyon caligmalarinda veri setleri, bilgisayar ortaminda arastirma kapsaminda incelenen kosullara gore
iiretilmektedir. Ayrica arastirmanin raporlama siireglerinde etik kurallara uyulmustur.

Bulgular
Bu boliimde arastirma problemleri dogrultusunda elde edilen bulgulara yer verilmistir.
Korelasyon Katsayillarindan Elde Edilen Dogru Kestirim Yiizdesi Degerleri

Korelasyon katsayilarindan elde edilen dogru kestirim yiizdesi (DKY) degerleriyle olusturulan grafik Sekil 1°de
sunulmusgtur. Ayrica ayrintili incelemek isteyen arastirmacilar i¢in sonuglar EK A’da tablo halinde verilmistir.
DKY degerleri genel olarak degerlendirildiginde 6rneklem biiyiikliigiiniin 50, 100 ve 200 oldugu higbir kosulda
higbir korelasyon katsayisinin DKY’sinin %90°1 gegemedigi sdylenebilir. Polikorik korelasyon haricindeki diger
korelasyon katsayilarinin DKYsi ise hicbir kosulda %90°1 gegmemistir.

Polikorik korelasyon katsayisinin DKY’si korelasyonun biiyiikliigii arttikca yiikselmistir. Ayrica kategori sayisi
arttikca veri carpik olsa bile dérneklem biiytikliigiiniin 1000, korelasyon biiyiikliigiiniin 0.80 oldugu kosullarda
polikorik korelasyon %90’1n tizerinde DKY ’ye sahiptir. Polikorik korelasyon katsayisi; i) 6rneklem biiyiikliigiiniin
500; kategori sayisinin 4, 5 ve 7; korelasyon biiyiikliigiiniin 0.80 oldugu kosulda ii) kategori sayisinin 2, 6rneklem
biiyiikliigiiniin 1000, gercek korelasyonun 0.80 oldugu ve degiskenlerin normal dagildig: kosullarda iii) 6rneklem
biiyiikligii 5000 ve korelasyon biiyiikliigiiniin 0.60 oldugu kosullarda da %90’1n iizerinde DKY ’ye sahiptir.

Korelasyon Katsayilarindan Elde Edilen Goreli Yanlhilik Degerleri

Korelasyon katsayilarindan elde edilen goreli yanlilik degerleriyle olusturulan grafik, Sekil 2’de sunulmustur.
Ayrica ayrintili olarak incelemek isteyen aragtirmacilar i¢in sonuglar Ek B’de tablo halinde verilmistir.

Goreli yanlilik (GY) degerlerine gore Goodman-Kruskal Gamma, Lambda ve Kendall’in Tau katsayisi higbir
kosulda yeterli performansi (|GY| < 0.10) gosterememistir. Goodman-Kruskal Gamma ve Kendall’in Tau katsayisi
her kosulda negatif yanlhdir. Goodman-Kruskal Lambda katsayisi korelasyon bityiikligiiniin 0.20 oldugu saga
carpik veri setlerinde pozitif yanliyken diger kosullarda negatif yanlidir. Goodman-Kruskal Gamma katsayisi
genellikle degiskenler arasindaki korelasyonu sifir civarinda kestirmistir. Lambda katsayisi, Gamma katsayisina
gore daha az yanli kestirim yapmakla birlikte yine de kabul edilebilir aralikta degildir. Kendall’in Tau katsayisi, -
0.17 ile -0.58 arasinda degisen goreli yanliliga sahiptir. Kendall’in Tau katsayis1 Goodman-Kruskal Lambda ve
Gamma katsayilarina kiyasla daha az yanli oldugu sdylenebilir.

PMC korelasyon katsayist -0.03 ile -0.57 araliginda degisen goreli yanlilik degerlerine sahiptir. Normal dagilan
veri setlerinde, kategori sayist 5 ve daha fazla oldugunda PMC’nin géreli yanliligi kabul edilebilir sinirlarda yer
almaktadir. Ancak veri seti carpik dagildiginda PMC negatif yanli hale gelmektedir. Normal dagilan veri setlerinde
iki degisken arasindaki korelasyonun biiyiikliigii arttik¢a yanlilik degeri de azalmaktadir.

Polikorik korelasyon katsayisi kosullarin biiyiik kisminda (%95.83) kabul edilebilir diizeyde yanlidir. Veri setinin
carpik dagildig kiigiik 6rneklemlerde de kabul edilebilir diizeyde yanli olan Polikorik korelasyon katsayist -0.79
ile 0.15 araliginda degisen goreli yanlilik degerlerine sahiptir. Polikorik korelasyon katsayisi tiim simiilasyon
kosullar1 géz oniine alindiginda (360 kosul) 15 kosulda kabul edilebilir araligin (|GY| < 0.10) disinda yanlilik
gostermistir. Bu 15 kosulun; kiigiik 6rneklem biiytikliigi, carpik dagilim ve iki degisken arasindaki korelasyonun
diistik oldugu kosullardan olustugu soylenebilir.

Spearman’in rho katsayisi, normal dagilim gosteren degiskenlerde, kategori sayisinin 5 oldugu bazi kosullarda ve
kategori sayisinin 7 oldugu ¢ogu kosulda kabul edilebilir diizeyde yanhidir. Kategori sayisinin ve iki degisken
arasindaki korelasyonun biiyiikliigiiniin artmasi, rho katsayisinin yanliligin1 kabul edilebilir diizeye getirmistir.
Spearman’in rho katsayisi -0.57 ile -0.04 araliginda degisen goreli yanlilik degerlerine sahiptir.
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Sekil 2. Korelasyon katsayilarindan elde edilen goreli yanlilik degerleri
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Korelasyon Katsayillarindan Elde Edilen Ortalama Hata Kareleri Degerleri

Korelasyon katsayilarindan elde edilen ortalama hata kareleri degerleriyle olusturulan grafik, Sekil 3’te
sunulmugtur. Ayrica ayrintili olarak incelemek isteyen arastirmacilar igin sonuglar, Ek C’de tablo hélinde
verilmigtir.

Ortalama hata kareleri agisindan incelendiginde PMC 0.00-0.11, Spearman’in rho’su 0.00-0.11, Kendall’in Tau’su
0.00-0.12, Goodman-Kruskal Gamma 0.04-0.71 ve Lambda’nin 0.00-0.63 araliginda degerlere sahip oldugu
sOylenebilir. Polikorik korelasyon katsayis1 0.00-0.28 araliginda ortalama hata kareleri degerlerine sahiptir. Ancak
PMC’de ortalama hata kareleri degerleri 0 olan kosul yiizdesi %10, Spearman’in rho katsayisinda %8.8, Kendall’in
Tau katsayisinda %2.7, Goodman-Kruskal Lambda’da %7.2, Gamma katsayisinda %0’dir. Polikorik korelasyon
katsayisinda ortalama hata kareleri degerleri 0 olan kosul ylizdesi %50.8’dir. Buna gére Goodman-Kruskal
Gamma katsayisinin ortalama hata kareleri degerlerinin diger yontemlere kiyasla daha yiiksek oldugu sdylenebilir.
Gamma ve Lambda katsayilarinda korelasyonun biiyiikliigii arttikca ortalama hata kareleri de yilikselmektedir.
Ancak Gamma katsayisinin Lambda’ya gdre daha hatali kestirimler yaptig1 sdylenebilir. Ortalama hata kareleri
degerlerine simiilasyon kosullarindan sadece korelasyonun biiyiikliigiiniin etki ettigi diger simiilasyon kosullariin
bu deger tizerinde etkili olmadig1 gézlenmistir.

Sonug¢ ve Tartisma

Korelasyon katsayilarinin farkli kosullar altinda incelenmesi amaciyla gergeklestirilen bu arastirma sonucunda
sirali diizeydeki kategorik veri setlerinde dogru kestirim yiizdesi agisindan en iyi performansi polikorik / tetrakorik
korelasyon katsayisi vermistir. Orneklem biiyiikliigiiniin artmasiyla dogru kestirim yiizdesi yiikselen polikorik /
tetrakorik korelasyon katsayisi, carpik veri setlerinde iki degisken arasindaki iligkinin giicii yiiksek olan kosullarda
yeterli performansi gostermistir. Diger korelasyon katsayilari higbir kosulda kabul edilebilir dogru kestirim
yiizdesine sahip degildir. Dogru kestirim yiizdesi agisindan degerlendirildiginde aragtirmalarda siklikla kullanilan
PMC korelasyon katsayisinin, 6rneklemin bityiik ve degiskenlerin normal dagildig: veri setlerinde bile yeterli
performansi gosteremedigi gozlenmistir. Degiskenin siirekli kabul edilebileceginin belirtildigi 5 kategori (Cooper,
2019; Rhemtulla, Brosseau-Liard ve Savalei, 2012) veya 6 kategori (Finney ve DiStefano, 2013) ve tizerindeki
kategorilerde de PMC yeterli performans: gosterememistir. Rhemtulla ve digerleri (2012) tarafindan
gerceklestirilen ¢alismada sirali (ordinal) diizeyde 5 ve daha fazla kategoriye sahip degiskenlerin siirekli kabul
edilebilecegi belirtilmistir. Ancak bu ¢aligma faktor analizi iizerine odaklanilmistir. Bilindigi gibi faktor analizinde
bir grup degisken arasindaki iligki incelenmektedir. Bu nedenle iki degigsken arasindaki iliski incelendiginde tolere
edilemeyen kestirimler degisken sayisi arttiginda tolere edilebilir. Diger bir deyisle iki degisken arasindaki
korelasyon incelenirken yeterli performansi gosteremeyen PMC faktoér analizi gibi korelasyon / kovaryans
matrisiyle gerceklestirilen analizlerde faktor ¢ikarma ya da kestirim yontemlerinin de etkisiyle kabul edilebilir
sonuglar verebilecektir. Mevcut c¢alismada yontemlerin performanst iki degisken arasindaki iliski iizerinden
degerlendirilmektedir. Bu nedenle Rhemtulla ve digerleri (2012) tarafindan gergeklestirilen galisma ile mevcut
caligma arasindaki farklilik, incelenen analiz tekniklerinden (faktor analizi - korelasyon analizi) kaynaklanmis
olabilir. Mevcut ¢aligmadan elde edilen kategori sayisinin arttigi durumda bile PMC’nin yeterli performansi
gostermemesi, Goktas ve Isci (2011) tarafindan gergeklestirilen ¢alisma ile de benzerlik gostermektedir. Goktas
ve Isci (2011) iki degisken arasindaki iligkinin giicii arttikga PMC’nin kestirim degeri artsa da gergek korelasyon
degerinden daha diisiik oldugunu raporlamistir. PMC kestirimlerinin diisiik olmasinin bir nedeni degiskenlerin
kategorik olmasi olabilir. Her ne kadar sirali diizeyde bes ve iizerinde kategoriye sahip degiskenlerin siirekli kabul
edilebilecegi belirtilse de bu 6neriler genellikle faktor analizi sonuglariyla iliskilidir. Diger bir deyisle iki degisken
oldugu durumda sonuglar daha yanli iken degisken sayis1 artip korelasyon matrisiyle islemler gergeklestirildiginde
yanlilik azalabilmektedir. Ciinkii bu durumda korelasyon matrisini kullanarak kestirim yapan yontemler de
yanlilig1 azaltici etki yapabilir (Rhemtulla ve dig., 2012).

Goreli yanlilik degerleri agisindan incelendiginde polikorik / tetrakorik korelasyon katsayisi ¢ogu kosulda kabul
edilebilir aralikta yanlidir. PMC, normal dagilim gosteren 5 ve lizerinde kategoriye sahip veri setlerinde kabul
edilebilir yanliliga sahiptir. Goodman-Kruskal Gamma ve Lambda katsayilar1 da genellikle negatif yanlidir. Bu
sonu¢ Goodman-Kruskal Gamma ve Lambda katsayilarmin pozitif yanli oldugunu belirten Altas ve digerleri
(2012) ile Sensoy (2020) tarafindan ger¢eklestirilen ¢aligmayla farklilagmaktadir. Ancak bu galigmalarda goreli
yanlilik degeri kullanilmamus, ortalama korelasyon degerleri karsilastirilmistir. Ayrica veri liretme siiregleri de bu
caligmayla ayni olmadigi igin boyle bir farklilik olugmus olabilir. Masson ve Rotello (2009) tarafindan
gergeklestirilen ¢alismada ise Gamma katsayisinin gergek korelasyonun diisiik oldugu durumda pozitif, gergek
korelasyon degerinin yiiksek oldugu durumda negatif yanli oldugu raporlanmistir. Bu agidan mevcut arastirma
bulgularinin Masson ve Rotello (2009) tarafindan gergeklestirilen ¢alisma ile benzerlik gosterdigi soylenebilir.
Diger taraftan ¢arpik dagilim gosteren veri setlerinde PMC’nin nonparametrik alternatifi olan (Cooper, 2019)
Spearman’in sira farklar1 (rho) ya da Kendall’in Tau katsayisi da yeterli performansi géstermistir. Ancak Hauke
ve Kossowski'nin (2011) Spearman’in rho ve PMC korelasyon katsayilarini aymi veri setinde karsilastirdigi
calismasinda, Spearman’in rho katsayisinin istatistiksel olarak anlamli buldugu iligkinin, PMC tarafindan
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istatistiksel olarak anlamsiz bulunabildigi raporlanmistir. Ayrica PMC’nin pozitif buldugu iliski, Spearman’in
rho’su tarafindan negatif bulunabilmektedir. Bu nedenle Spearman’in rho katsayisi kullanilirken dikkatli olunmasi
gerektigi belirtilmis ve asir1 yorumlamadan (overintrepreting) kacinilmasi 6nerilmistir. Bu durum da g6z oniine
aliarak korelasyon katsayisinin se¢ciminde dikkatli olunmalidir.

Ortalama hata kareleri degerleri a¢isindan incelendiginde Goodman-Kruskal Gamma ve Lambda katsayilarinin
korelasyon katsayisinin biiytikliigiiyle birlikte artan degerlere sahip oldugu sdylenebilir. Diger korelasyon
katsayilar1 gercek korelasyon degerine daha yakin degerler kestirdigi i¢in Goodman-Kruskal Gamma ve
Lambda’ya kiyasla daha az yanlidir. Bu sonuglara gore iki degigsken arasindaki iliskinin giicii artttkga Gamma
katsayisinin diger korelasyon katsayilarina gore daha fazla hatali kestirim yaptig1 soylenebilir.

Korelasyon katsayilarinin goreli yanlilik degerleri dikkate alindiginda Kendall’in Tau, Goodman-Kruskal Gamma
ve Lambda katsayilarinin tiim simiilasyon kosullarinda yiiksek diizeyde yanliliga (|GY| > 0.10) sahip oldugu
soylenebilir. PMC ise degiskenlerin normal dagildigi, 6rneklem biiyiikliigiiniin 500 ve {izeri, kategori sayisinin bes
ve lizeri oldugu kosullarda orta diizeyde (0.50 < |GY| < 0.10) yanlidir. Polikorik korelasyon katsayist simiilasyon
kosullarinin biiyiik kisminda ihmal edilebilir (|GY| < 0.50) diizeyde yanli iken Spearman’in rho katsayisi
degiskenlerin yedi kategorili ve korelasyon biiyiikliigiiniin 0.60 ve iizerinde oldugu kosullarda orta diizeyde
yanlidir. DKY ve goreli yanlilik ile degerlendirdigimizde her ne kadar istenilen sinirlarda olmasa da Goodman-
Kruskal Lambda ve Gamma katsayilar1 haricindeki diger korelasyon katsayilarin gergek korelasyon degerine bu
katsayilara kiyasla daha yakin oldugu sdylenebilir. Hata karelerinin diisiik olmas1 bu anlama gelmektedir.

Sonug olarak degerlendirildiginde, aragtirma bulgularina gore kategorik iki degisken arasindaki korelasyonun
polikorik / tetrakorik korelasyon katsayisi kullanilarak elde edilmesi 6nerilebilir. Ancak faktor analizi gibi birden
cok degiskenin kullanildig1 ve korelasyon / kovaryans matrisinin analiz edildigi durumlarda polikorik korelasyon
katsayisiyla kestirim yapmak bazi durumlarda 6zdegerlerin negatif ¢ikmasi nedeniyle miimkiin olmamaktadir
(Cooper, 2019). Bu nedenle bu korelasyon katsayilarimin hem agimlayict hem de dogrulayici faktor analizinde
nasil sonuglar verecegi ileriki ¢aligsmalarda incelenebilir. Dogrulayict faktor analizi i¢in kestirim yontemlerinin,
acimlayici faktor analizi i¢in faktor ¢ikarma yontemlerinin de sonuglar {izerinde etkisi olacagi agiktir. Ancak faktor
¢ikarma / kestirim yontemleri de manipiile edilerek gerceklestirilecek ¢alismalarda 6zellikle kii¢iik 6rneklemlerde
polikorik korelasyon matrisine bir alternatif olup olmayacagi arastirilabilir. Ayrica iki degisken arasindaki iliskinin
giiclinii inceleyen calismalarda, kategorik veri normal dagilim gosteriyorsa polikorik korelasyon yerine PMC,
Spearman’in tho ve Kendall’in Tau katsayilart kullanilabilir. Ancak veri seti ¢arpik dagilima sahipse polikorik
korelasyon katsayisinin kullanilmasi daha yansiz sonuglar elde edilmesini saglayacaktir.

Bu arastirma simiilasyon kosullar1 ile sinirlidir. Sonuglar bu sinirliklar cergevesinde degerlendirilmelidir. leriki
caligmalarda bu ¢aligmadan farkl olarak altta yatan siirekli degisken carpik héle getirilip degiskenler kategorik
hale getirilerek korelasyon katsayilarinin nasil sonuglar verdigi incelenebilir. Dahasi, altta yatan siirekli degisken
carpik hale getirilerek agimlayici ve dogrulayici faktoér analizinin korelasyon katsayilarina gére nasil sonuglar
verdigi de merak konusu olabilir.

Etik Kurul izin Bilgisi: Bu arastirma, simiilatif veriler iizerinde yiiriitildiigiinden etik kurul izni alimmamustir.
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Ek A

Verilerin Dagilimi

(% E = Korelasyon Normal Saga Carpik Sola Carpik
§0 5_?32 Yéntemi Orneklem Bilyiikliigii
E E E 50 100 200 500 1000 5000 50 100 200 500 1000 5000 50 100 200 500 1000 5000
Polikorik 4.8 3.2 5.2 9.2 15.6 35.2 2.8 2.4 8.4 8.8 15.2 26.4 0.4 2.8 44 6.8 8.4 224
Pearson 7.6 4.4 9.6 6.0 0.4 0.0 44 2.8 5.2 1.6 0.4 0.0 6.8 5.6 3.2 1.6 0.0 0.0
Spearman 7.6 44 9.6 6.0 0.4 0.0 44 2.8 5.2 1.6 0.4 0.0 6.8 5.6 3.2 1.6 0.0 0.0
Kendall 7.6 44 9.6 6.0 0.4 0.0 44 2.8 5.2 1.6 0.4 0.0 6.8 5.6 3.2 1.6 0.0 0.0
G-Ky 1.2 0.0 0.0 0.0 0.0 0.0 1.2 2.4 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
§ G-Kx 1.6 0.8 0.0 0.0 0.0 0.0 7.6 8.8 9.6 3.6 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Polikorik 5.2 10.0 17.2 30.4 37.6 71.2 3.6 6.0 7.6 15.6 24.8 54.4 6.8 7.2 11.6 16.4 25.2 54.0
Pearson 5.6 6.0 2.8 0.0 0.0 0.0 7.2 44 1.2 0.0 0.0 0.0 6.4 4.4 0.8 0.4 0.0 0.0
Spearman 5.6 6.0 2.8 0.0 0.0 0.0 7.2 44 1.2 0.0 0.0 0.0 6.4 4.4 0.8 0.4 0.0 0.0
Kendall t 5.6 6.0 2.8 0.0 0.0 0.0 7.2 44 1.2 0.0 0.0 0.0 6.4 4.4 0.8 0.4 0.0 0.0
G-Ky 0.4 0.0 0.0 0.0 0.0 0.0 0.8 2.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
g G-K A 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Polikorik 13.2 14.4 23.6 42.8 53.6 94.8 9.2 15.2 16.4 304 41.2 81.2 8.0 17.6 224 33.6 46.4 78.8
Pearson 8.0 4.0 0.4 0.0 0.0 0.0 7.6 2.8 0.0 0.0 0.0 0.0 6.0 1.2 0.4 0.0 0.0 0.0
Spearman 8.0 4.0 0.4 0.0 0.0 0.0 7.6 2.8 0.0 0.0 0.0 0.0 6.0 1.2 0.4 0.0 0.0 0.0
Kendall t 8.0 4.0 0.4 0.0 0.0 0.0 7.6 2.8 0.0 0.0 0.0 0.0 6.0 1.2 0.4 0.0 0.0 0.0
G-Ky 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
§ G-K A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Polikorik 216 39.6 48.8 80.0 91.6 99.6 20.8 28.8 448 66.0 79.2 100.0 2438 35.2 41.2 60.8 78.4 99.6
Pearson 5.2 0.8 0.0 0.0 0.0 0.0 5.6 1.2 0.0 0.0 0.0 0.0 6.8 3.2 0.0 0.0 0.0 0.0
Spearman 5.2 0.8 0.0 0.0 0.0 0.0 5.6 1.2 0.0 0.0 0.0 0.0 6.8 3.2 0.0 0.0 0.0 0.0
Kendall t 5.2 0.8 0.0 0.0 0.0 0.0 5.6 1.2 0.0 0.0 0.0 0.0 6.8 3.2 0.0 0.0 0.0 0.0
5 5 G-Ky 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ﬁ 2 GKA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Degiskenlerin Kategori Sayilarinin ve Dagilimlarinin Korelasyon Katsayilarina Etkisi

Korelasyon Yontemlerinden Elde Edilen Dogru Kestirim Yiizdesi Degerleri (Devam)

Verilerin Dagilimi

c‘/;% g\@a Korelasyon Normal Saga Carpik Sola Carpik
go 2 :g Yontemi Orneklem Biiyiikliigii
E <;3 2 50 100 200 500 1000 5000 50 100 200 500 1000 5000 50 100 200 500 1000 5000
Polikorik 4.0 4.4 11.6 11.2 17.2 380 438 1.2 4.8 104 164 212 2.8 3.2 3.6 10.8 16.0 26.4
Pearson 4.0 4.8 8.0 8.8 6.8 0.0 2.0 6.4 2.8 36 0.4 0.0 3.2 3.2 7.2 24 1.2 0.0
Spearman 3.6 4.0 7.2 8.8 6.8 0.0 2.8 5.6 3.2 1.6 0.4 0.0 1.6 5.6 8.4 2.8 0.4 0.0
Kendall © 4.8 4.4 6.8 5.2 2.0 0.0 3.2 3.2 2.0 1.6 0.0 0.0 2.0 6.8 6.4 24 0.0 0.0
G-Ky 0.0 0.0 0.0 0.0 0.0 0.0 1.6 2.8 3.6 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
§ G-K A 0.0 0.0 0.0 0.0 0.0 0.0 6.8 7.6 8.4 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Polikorik 7.6 16.8 17.6 30.0 400 83.6 8.8 8.0 10.8 184 252 516 6.4 8.8 116 184 28.8 56.8
Pearson 10.0 10.0 7.2 0.4 0.0 0.0 4.0 3.2 5.2 1.6 0.0 0.0 8.4 4.0 0.8 0.0 0.0 0.0
Spearman 9.2 10.0 7.2 0.8 0.0 0.0 6.0 3.6 3.2 0.0 0.0 0.0 5.2 2.8 2.0 0.0 0.0 0.0
Kendall © 7.6 6.8 2.0 0.0 0.0 0.0 4.4 3.2 3.2 0.0 0.0 0.0 6.8 3.6 1.2 0.0 0.0 0.0
G-Ky 0.0 0.0 0.0 0.0 0.0 0.0 24 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
g G-KA 0.0 0.0 0.0 0.0 0.0 0.0 3.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Polikorik 15.2 20.0 384 51.6 66.0 97.2 13.2 204 30.8 38.0 53.2 84.4 104 17.2 24.4 36.8 54.8 83.2
Pearson 6.8 48 2.0 0.0 0.0 0.0 112 44 2.0 0.0 0.0 0.0 100 84 1.2 0.0 0.0 0.0
Spearman 8.0 6.4 2.0 0.0 0.0 0.0 9.6 3.6 0.4 0.0 0.0 0.0 4.8 4.0 0.4 0.0 0.0 0.0
Kendall © 5.6 0.8 1.2 0.0 0.0 0.0 6.4 24 0.4 0.0 0.0 0.0 6.0 4.8 0.0 0.0 0.0 0.0
G-Ky 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
§ G-K A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Polikorik 344 468 60.8 832 956 1000 188 356 464 712 812 1000 244 328 472 65.6 828 100.0
Pearson 5.2 16 0.0 0.0 0.0 0.0 12.8 6.4 1.6 0.0 0.0 0.0 10.8 6.0 12 0.0 0.0 0.0
Spearman 4.8 16 0.0 0.0 0.0 0.0 4.4 4.8 0.8 0.0 0.0 0.0 4.8 2.8 12 0.0 0.0 0.0
Kendall © 3.2 0.8 0.0 0.0 0.0 0.0 4.8 3.6 0.0 0.0 0.0 0.0 3.6 24 0.8 0.0 0.0 0.0
2 4 G-Ky 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ff) 2 GKA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Abdullah Faruk Kilig

Korelasyon Yontemlerinden Elde Edilen Dogru Kestirim Yiizdesi Degerleri (Devam)

Verilerin Dagilimi

c‘/;% g\@a Korelasyon Normal Saga Carpik Sola Carpik
go 2 :g Yontemi Orneklem Biiyiikliigii
E <;3 2 50 100 200 500 1000 5000 50 100 200 500 1000 5000 50 100 200 500 1000 5000
Polikorik 5.2 7.6 104 148 228 408 2.8 1.6 4.8 13.2 11.6 284 20 24 6.4 11.6 12.0 30.8
Pearson 4.0 6.4 6.4 124 240 140 24 4.0 9.2 36 2.0 0.0 5.2 2.8 5.6 2.8 2.8 0.0
Spearman 5.2 10.0 10.0 13.6 18.0 9.2 24 4.8 6.4 3.2 1.2 0.0 2.8 5.2 4.8 3.6 1.2 0.0
Kendall © 7.6 5.2 6.4 9.6 3.6 0.0 3.6 4.4 7.2 04 0.8 0.0 4.0 4.4 7.2 3.2 04 0.0
G-Ky 0.0 0.0 0.0 0.0 0.0 0.0 2.8 1.6 0.4 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
§ G-K A 0.0 0.0 0.0 0.0 0.0 0.0 8.0 8.0 5.2 2.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Polikorik 9.6 14.0 200 344 556 81.2 8.8 10.0 16.8 260 29.2 604 6.0 9.2 136  20.0 27.6 68.0
Pearson 12.8 14.0 24.4 204 11.6 0.4 6.4 4.8 24 0.8 0.4 0.0 4.0 6.4 8.8 1.6 0.0 0.0
Spearman 13.6 14.0 22.8 176 56 0.0 3.6 5.6 0.0 0.0 0.0 0.0 4.0 4.0 5.2 0.8 0.0 0.0
Kendall © 104 10.8 5.2 0.4 0.0 0.0 6.0 4.4 0.4 0.0 0.0 0.0 6.4 4.8 4.4 0.4 0.0 0.0
G-Ky 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
g G-KA 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Polikorik 21.6 33.6 324 62.4 75.2 99.6 10.0 184 23.6 40.8 59.6 91.2 14.0 19.2 24.8 47.6 50.8 92.0
Pearson 180 2238 19.2 3.6 0.8 0.0 104 8.0 8.8 0.4 0.0 0.0 120 64 5.6 0.0 0.0 0.0
Spearman 18.0 204 15.2 3.6 0.4 0.0 6.0 3.6 1.2 0.0 0.0 0.0 2.8 4.0 0.8 0.0 0.0 0.0
Kendall © 124 3.6 0.8 0.0 0.0 0.0 5.2 2.0 0.4 0.0 0.0 0.0 4.4 1.6 0.0 0.0 0.0 0.0
G-Ky 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
§ G-K A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Polikorik 416 516 740 916 988 1000 212 344 57.6 80.0 89.6 1000 316  38.0 556 784 864 100.0
Pearson 16.4 13.6 7.2 0.0 0.0 0.0 10.8 14.0 4.8 0.8 0.0 0.0 18.8 13.2 2.8 0.0 0.0 0.0
Spearman 16.0 11.2 5.6 0.0 0.0 0.0 4.4 2.0 0.4 0.0 0.0 0.0 8.0 3.6 0.8 0.0 0.0 0.0
Kendall © 24 0.8 0.0 0.0 0.0 0.0 6.4 0.8 0.0 0.0 0.0 0.0 5.2 2.0 0.0 0.0 0.0 0.0
2 4 G-Ky 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fr 2 GKA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Degiskenlerin Kategori Sayilarinin ve Dagilimlarinin Korelasyon Katsayilarina Etkisi

Korelasyon Yontemlerinden Elde Edilen Dogru Kestirim Yiizdesi Degerleri (Devam)

Verilerin Dagilimi

c‘/;% g\@a Korelasyon Normal Saga Carpik Sola Carpik
go 2 :g Yontemi Orneklem Biiyiikliigii
E <;3 2 50 100 200 500 1000 5000 50 100 200 500 1000 5000 50 100 200 500 1000 5000
Polikorik 5.6 6.8 11.6 220 284 51.2 1.6 2.8 7.2 12.0 11.2 300 28 5.6 3.2 9.6 14.0 29.2
Pearson 6.0 5.2 11.2 164 216 284 40 4.4 6.0 48 2.8 0.0 5.6 3.2 3.6 24 4.0 0.0
Spearman 5.6 10.8 104 14.8 18.0 164 4.0 3.6 5.2 5.2 0.8 0.0 2.0 6.0 7.2 4.4 1.2 0.0
Kendall © 6.4 6.4 7.6 5.6 4.8 0.0 3.6 6.0 6.8 2.8 0.4 0.0 2.8 6.8 3.6 3.6 0.4 0.0
G-Ky 0.0 0.0 0.0 0.0 0.0 0.0 24 1.6 24 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
§ G-K A 0.0 0.0 0.0 0.0 0.0 0.0 8.0 9.2 5.2 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Polikorik 104  20.0 220 364 464 864 6.4 124 17.6 236 304 640 96 104 148 224 308 68.4
Pearson 14.0 204 24.8 28.8 284 10.8 5.6 10.0 4.4 3.6 04 0.0 6.0 11.2 6.0 24 04 0.0
Spearman 16.8 16.8 204 232 184 1.2 6.8 4.8 7.6 0.0 0.0 0.0 6.4 6.4 4.0 0.0 0.0 0.0
Kendall © 9.6 9.6 5.2 1.2 0.0 0.0 5.6 3.6 0.8 0.0 0.0 0.0 6.0 5.6 2.8 0.0 0.0 0.0
G-Ky 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
g G-KA 0.0 0.0 0.0 0.0 0.0 0.0 16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Polikorik 184 33.2 39.2 70.8 77.6 100.0 10.8 16.8 26.8 45.6 60.8 91.6 12.0 17.2 27.6 44.8 61.2 91.6
Pearson 20.8 34.4 26.4 24.0 17.6 1.6 7.6 11.2 6.4 1.2 0.0 0.0 7.6 10.0 8.0 2.0 0.0 0.0
Spearman 21.2 29.2 22.0 18.8 7.2 0.0 6.4 4.8 3.6 0.0 0.0 0.0 10.0 4.8 0.0 0.0 0.0 0.0
Kendall © 124 4.0 0.8 0.0 0.0 0.0 6.8 3.2 0.4 0.0 0.0 0.0 7.2 2.8 0.4 0.0 0.0 0.0
G-Ky 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
§ G-K A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Polikorik 428 544 82.8 93.6 1000 1000 176  36.8 540 816 940 1000 280 368 584 788 912 100.0
Pearson 36.8 34.4 18.4 9.2 4.0 0.0 16.8 8.8 9.6 0.4 0.0 0.0 19.2 124 4.4 0.8 0.0 0.0
Spearman 36.0 29.2 12.8 4.8 12 0.0 10.8 3.2 0.8 0.0 0.0 0.0 124 5.2 0.4 0.0 0.0 0.0
Kendall © 12 0.0 0.0 0.0 0.0 0.0 9.2 24 0.0 0.0 0.0 0.0 5.2 2.0 0.4 0.0 0.0 0.0
2 4 G-Ky 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ﬁ 2 GKA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Abdullah Faruk Kilig

Korelasyon Yontemlerinden Elde Edilen Dogru Kestirim Yiizdesi Degerleri (Devam)

Verilerin Dagilimi

c‘/;% g\@a Korelasyon Normal Saga Carpik Sola Carpik
go 2 :g Yontemi Orneklem Biiyiikliigii
E <;3 2 50 100 200 500 1000 5000 50 100 200 500 1000 5000 50 100 200 500 1000 5000
Polikorik 1.2 4.4 120 224 284 496 1.2 2.0 3.6 7.2 124 280 32 8.0 7.2 7.6 19.6 324
Pearson 4.0 9.6 13.2 196 244 39.6 5.2 4.0 5.2 3.2 36 0.0 2.8 2.8 3.6 2.8 3.6 0.0
Spearman 4.8 8.8 11.6 22.0 184 264 20 4.4 5.6 2.8 0.4 0.0 6.0 3.6 4.4 4.0 0.4 0.0
Kendall © 7.6 8.8 124 838 3.6 0.0 2.0 4.8 4.0 1.6 1.6 0.0 6.4 5.2 5.2 2.0 0.0 0.0
G-Ky 0.0 0.0 0.0 0.0 0.0 0.0 4.0 4.0 1.2 1.6 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
§ G-K A 0.0 0.0 0.0 0.0 0.0 0.0 6.8 3.6 2.8 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Polikorik 6.0 8.0 180 372 520 88.8 24 2.8 6.8 128  28.0 66.0 112 52 136 204 324 680
Pearson 11.6 19.6 244 332 380 380 438 2.8 6.4 2.0 0.0 0.0 3.2 6.0 5.6 5.2 0.0 0.0
Spearman 10.8 16.0 224 264 272 100 9.2 4.4 1.6 0.0 0.0 0.0 6.0 6.8 4.0 0.4 0.0 0.0
Kendall © 7.2 120 36 0.8 0.0 0.0 6.0 5.6 1.2 0.0 0.0 0.0 6.8 2.8 1.6 0.0 0.0 0.0
G-Ky 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
g G-KA 0.0 0.0 0.0 0.0 0.0 0.0 12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Polikorik 15.2 22.0 46.4 66.0 84.4 99.2 4.4 6.0 9.6 29.6 52.8 92.0 18.0 18.8 27.2 42.8 57.6 924
Pearson 264 328 428 468  50.0 27.6 6.0 13.2 3.2 0.4 0.8 0.0 8.0 12.0 120 04 0.4 0.0
Spearman 22.8 28.0 316 31.2 23.6 2.8 7.2 4.8 1.6 0.0 0.0 0.0 7.2 5.6 16 0.0 0.0 0.0
Kendall © 6.0 2.8 0.8 0.0 0.0 0.0 5.2 2.8 0.0 0.0 0.0 0.0 6.0 24 0.4 0.0 0.0 0.0
G-Ky 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
§ G-K A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Polikorik 272 556 74.8 96.4  99.2 1000 8.4 104 27.2 548  87.2 1000 236  36.0 56.8 764 924 100.0
Pearson 40.4 41.2 44.8 36.8 36.8 22.4 22.0 144 11.6 0.8 0.0 0.0 20.4 15.2 124 2.0 0.0 0.0
Spearman 31.2 324 33.2 184 104 0.4 15.6 4.4 0.4 0.0 0.0 0.0 8.4 4.4 0.0 0.0 0.0 0.0
Kendall © 7.2 0.8 0.0 0.0 0.0 0.0 8.0 16 0.0 0.0 0.0 0.0 7.6 2.8 0.0 0.0 0.0 0.0
2 4 G-Ky 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ff 2 GKA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

69



Degiskenlerin Kategori Sayilarinin ve Dagilimlarinin Korelasyon Katsayilarina Etkisi

Ek B

Korelasyon Yontemlerinden Elde Edilen Goreli Yanhlik Degerleri

Verilerin Dagilimi

Fg 2)50 $?ret|asyon Normal Saga Carpik i : Sola Carpik
%} g % ontemt Orneklem Biiyiikligi
5 <;3 2 50 100 200 500 1000 5000 50 100 200 500 1000 5000 50 100 200 500 1000 5000
Polikorik -0.04  0.02 0.09 0.00 -0.02  0.00 -0.05 -009 -015 -0.08 -0.02 -0.01 0.02 0.02 -0.11  -0.08 0.01 0.01
Pearson -037 -03 -030 -0.36 -037 -036 -057 -052 -056 -056 -054 -054 -053 -047 -056 -056 -0.52 -0.53
Spearman -037 -03 -030 -0.36 -037 -036 -057 -052 -056 -056 -054 -054 -053 -047 -056 -056 -0.52 -0.53
Kendall -037 -03 -030 -036 -037 -036 -057 -052 -056 -056 -054 -054 -053 -047 -056 -056 -0.52 -0.53
G-Ky -101 -104 -102 -099 -100 -100 -096 -1.08 -1.03 -101 -098 -099 -099 -1.00 -1.00 -1.00 -1.00 -1.00
§ G-K A -0.35 -035 -033 -031 -029 -028 0.19 0.18 0.22 0.24 0.25 0.27 -0.82 -081 -08 -0.79 -0.79 -0.78
Polikorik -0.03 -001 -0.00 o0.01 -0.01  0.01 0.01 -0.06 -0.03 -0.00 -0.01 0.00 -0.03 -0.09 -0.06 0.03 -0.00 -0.00
Pearson -035 -035 -034 -034 -035 -034 -045 -049 -049 -048 -049 -048 -047 -050 -050 -045 -0.48 -0.48
Spearman -035 -035 -034 -034 -035 -034 -045 -049 -049 -048 -049 -048 -047 -050 -050 -045 -048 -0.48
Kendall © -035 -035 -034 -034 -035 -034 -045 -049 -049 -048 -049 -048 -047 -050 -050 -045 -048 -0.48
G-Ky -0 -101 -100 -100 -100 -100 -103 -100 -099 -099 -101 -100 -099 -100 -101 -100 -1.00 -1.00
g G-KA -0.73 -0v2 -072 -071 -0.70 -070 -049 -048 -048 -047 -046 -045 -092 -092 -091 -091 -091 -0.91
Polikorik 0.01 0.01 0.00 -0.00  0.00 -0.00 -0.01 -0.00 -0.03 0.00 -0.00  0.00 -0.07 -002 -0.01 0.02 -0.00  -0.00
Pearson -030 -031 -031 -032 -032 -032 -040 -041 -042 -041 -042 -042 -045 042 042 -040 -042 -042
Spearman -030 -031 -031 -032 -032 -032 -040 -041 -042 -041 -042 -042 -045 042 042 -040 -042 -042
Kendall © -030 -031 -031 -032 -032 -032 -040 -041 -042 -041 -042 -042 -045 -042 -042 -040 -042 -042
G-Ky -101 -100 -099 -099 -100 -100 -101 -103 -101 -102 -099 -100 -100 -100 -1.00 -100 -1.00 -1.00
§ G-K A -086 -086 -08 -08 -084 -084 -074 -073 -072 -071 -070 -070 -096 -096 -095 -095 -0.95 -0.95
Polikorik 0.01 -0.01 -000 -0.00 -0.00 0.00 -0.03 -002 -001 -001 -001 -0.00 -003 -0.01 -0.00 -0.01 0.00 -0.00
Pearson -0.24 -027 -026 -026 -026 -026 -034 -034 -033 -033 -033 -033 -033 -032 -033 -034 -032 -033
Spearman -0.24 -027 -026 -026 -026 -026 -034 -034 -033 -033 -033 -033 -033 -032 -033 -034 -032 -033
Kendall © -0.24 -027 -026 -026 -026 -026 -034 -034 -033 -033 -033 -033 -033 -032 -033 -034 -032 -033
= - G-Ky -101 -101 -100 -100 -100 -100 -100 -102 -101 -101 -100 -100 -100 -100 -100 -1.00 -1.00 -1.00
ffj 2 GKA -093 -093 -092 -092 -092 -092 -087 -086 -08 -08 -084 -08 -098 -098 -098 -097 -097 -0.97
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Abdullah Faruk Kilig

Korelasyon Yontemlerinden Elde Edilen Goreli Yanhlik Degerleri (Devam)

Verilerin Dagilimi

c% gia Korelasyon Normal Saga Carpik Sola Carpik
go 8 :g Yontemi Orneklem Biiyiikliigii
5 <;3 2 50 100 200 500 1000 5000 50 100 200 500 1000 5000 50 100 200 500 1000 5000
Polikorik 0.07 0.02 0.02 -001 -001 -001 -007 -026 -0.06 -0.06 -0.04 0.01 -0.79  -0.03 0.00 -0.02 -0.00 -0.01
Pearson -023 -025 -026 -027 -0.27 -0.27 -041 -055 -048 -050 -050 -0.48 -051 -043 -044 -048 -048 -0.49
Spearman -024 -026 -026 -027 -027 -0.27 -041 -056 -050 -052 -052 -050 -051 -041 -048 -050 -049 -0.51
Kendall t -028 -031 -031 -032 -032 -032 -042 -057 -051 -053 -053 -051 -052 -043 -049 -051 -051 -0.52
G-Ky -100 -102 -103 -101 -100 -100 -104 -090 -095 -099 -103 -100 -100 -0.99 -1.00 -1.00 -1.00 -1.00
§ G-K\ -065 -063 -063 -062 -061 -0.60 0.37 0.32 0.25 0.26 0.28 0.29 -089 -088 -087 -087 -087 -0.86
Polikorik -0.02 -0.01 0.01 0.00 -001 -000 -012 -005 -0.02 -003 -001 -001 -020 -0.03 -0.04 -0.01 -0.01 0.00
Pearson -029 -028 -026 -026 -0.27 -0.26 -046 -043 -041 -043 -042 -042 -047 -041 -043 -042 -042 -041
Spearman -029 -028 -026 -026 -0.27 -0.26 -047 -045 -045 -046 -045 -045 -048 -044 -046 -045 -045 -0.45
Kendall t -034 -032 -031 -031 -032 -031 -049 -047 -047 -048 -047 -047 -050 -045 -047 -046 -0.46 -0.46
G-Ky -101 -100 -101 -100 -100 -100 -103 -093 -103 -101 -102 -099 -099 -100 -1.00 -1.00 -1.00 -1.00
g G-KA -085 -084 -084 -083 -083 -083 -038 -044 -045 -044 -044 -043 -095 -095 -094 -094 -094 -094
Polikorik -0.00 -0.03 0.01 0.01 0.00 -0.00 -0.02 0.01 -0.00 -0.01 0.00 -0.00 -0.01 001 -0.01 -002 -0.00 0.00
Pearson -027 -029 -025 -025 -026 -026 -035 -033 -034 -034 -033 -033 -031 -031 -034 -035 -034 -033
Spearman -027 -029 -025 -025 -0.26 -0.26 -037 -036 -038 -038 -038 -038 -036 -037 -039 -040 -039 -0.38
Kendall t -031 -032 -029 -029 -030 -030 -039 -038 -040 -040 -040 -040 -038 -039 -040 -042 -040 -0.40
G-Ky -100 -100 -100 -100 -100 -100 -100 -099 -100 -100 -100 -100 -100 -1.00 -1.00 -1.00 -1.00 -1.00
§ G-K A -092 -091 -091 -091 -091 -091 -069 -071 -070 -070 -069 -069 -097 -097 -097 -097 -097 -097
Polikorik 0.00 0.00 -0.01 -0.00 0.00 -0.00 -0.06 -0.00 0.00 0.00 -0.00 0.00 -0.06 -000 -0.00 -0.00 0.00 0.00
Pearson -023 -023 -024 -023 -023 -023 -029 -024 -024 -024 -024 -024 -030 -024 -024 -024 -024 -024
Spearman -024 -023 -024 -023 -023 -023 -034 -029 -029 -030 -030 -029 -034 -030 -030 -030 -0.30 -0.30
Kendall -026 -026 -027 -026 -026 -026 -035 -031 -030 -031 -031 -031 -03 -031 -031 -031 -031 -031
2 4 G-Ky -100 -100 -100 -100 -100 -100 -101 -099 -100 -1.00 -100 -100 -100 -1.00 -1.00 -1.00 -1.00 -1.00
ff) 2 GKA -096 -096 -095 -095 -095 -095 -083 -08 -08 -08 -084 -083 -099 -099 -098 -098 -098 -0.98
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Degiskenlerin Kategori Sayilarinin ve Dagilimlarinin Korelasyon Katsayilarina Etkisi

Korelasyon Yontemlerinden Elde Edilen Goreli Yanhlik Degerleri (Devam)

Verilerin Dagilimi

Fg 2)50 ?g;etleﬁ){on Normal Saga Carpik i I Sola Carpik
gﬁ é % Orneklem Biiyiikliigi
E <;3 2 50 100 200 500 1000 5000 50 100 200 500 1000 5000 50 100 200 500 1000 5000
Polikorik 0.03 0.02 0.01 -0.02 0.01 -0.00 0.15 0.04 -0.02 -005 0.01 -001 -035 -025 -0.05 -0.01 -0.00 -0.00
Pearson -0.12 -011 -013 -015 -0.12 -0.13 -0.35 -043 -043 -045 -042 -044 -050 -054 -044 -043 -044 -0.44
Spearman -0.13 -0.14 -016 -0.17 -014 -0.15 -040 -047 -044 -048 -044 -045 -044 -052 -046 -045 -0.44 -0.45
Kendall © -024 -024 -026 -027 -025 -026 -043 -049 -046 -050 -047 -048 -047 -054 -049 -048 -047 -047
G-Ky -100 -100 -100 -101 -100 -100 -097 -090 -104 -09 -1.03 -100 -099 -100 -1.00 -1.00 -1.00 -1.00
§ G-KA -060 -060 -059 -058 -058 -057 0.36 0.29 0.24 0.24 0.25 0.27 -089 -088 -08 -087 -087 -0.87
Polikorik 0.00 0.00 0.01 0.01 0.00 -000 -0.11 -0.07 -004 -000 -0.00 -0.00 -0.16 -0.05 0.01 -0.01  0.00 -0.00
Pearson -0.14 -014 -013 -012 -013 -013 -038 -041 -039 -03 -03 -036 -039 -037 -033 -037 -036 -0.36
Spearman -0.15 -0.16 -0.14 -014 -015 -015 -041 -044 -041 -040 -040 -040 -043 -043 -039 -040 -040 -0.40
Kendall © -025 -025 -024 -024 -025 -025 -044 -046 -044 -043 -043 -043 -046 -045 -041 -043 -043 -043
G-Ky -099 -098 -100 -1.00 -100 -100 -104 -102 -102 -1.02 -0.99 -099 -100 -100 -100 -1.00 -1.00 -1.00
g G-KA -083 -083 -082 -08 -08 -081 -041 -043 -045 -045 -045 -044 -095 -095 -095 -0.94 -094 -094
Polikorik 0.01 0.01 -000 -001 -000 -0.00 -0.10 -0.02 0.01 0.00 -000 -0.00 -0.03 -0.03 -0.01 -0.00 -0.00 0.00
Pearson -013 -013 -013 -014 -013 -013 -032 -029 -027 -0.28 -0.28 -0.28 -0.30 -0.31 -029 -029 -0.28 -0.28
Spearman -0.14 -014 -015 -015 -015 -014 -035 -034 -033 -034 -035 -034 -036 -035 -034 -034 -034 -034
Kendall -022 -022 -024 -024 -023 -023 -037 -037 -03 -037 -037 -037 -039 -038 -037 -037 -037 -0.37
G-Ky -100 -100 -100 -1.00 -100 -100 -097 -101 -097 -1.00 -1.00 -100 -100 -100 -1.00 -1.00 -1.00 -1.00
§ G-KA -091 -091 -091 -090 -090 -090 -067 -070 -0.71 -0.70 -0.70 -069 -097 -097 -097 -0.97 -0.97 -0.97
Polikorik 0.00 0.00 0.01 -0.00 0.00 0.00 -0.09 -0.02 -0.00 -0.00 0.00 -000 -000 -0.00 -0.01 0.00 0.00 -0.00
Pearson -013 -013 -012 -013 -012 -012 -022 -020 -0.19 -019 -019 -019 -0.20 -0.20 -0.20 -0.18 -0.19 -0.19
Spearman -0.14 -014 -013 -0.14 -013 -0.13 -0.27 -0.27v -0.27 -0.26 -0.26 -0.26 -0.27 -0.26 -0.27 -0.26 -0.26 -0.26
Kendall -021 -020 -020 -020 -020 -0.20 -0.30 -030 -030 -029 -029 -029 -0.29 -0.29 -030 -0.29 -0.29 -0.29
2 4 G-Ky -100 -101 -100 -100 -100 -100 -098 -100 -100 -1.00 -1.00 -100 -100 -100 -1.00 -1.00 -1.00 -1.00
fr 2 GKA -095 -095 -095 -095 -095 -095 -083 -084 -08 -084 -08 -08 -099 -099 -098 -098 -0.98 -0.98
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Abdullah Faruk Kilig

Korelasyon Yontemlerinden Elde Edilen Goreli Yanhlik Degerleri (Devam)

Verilerin Dagilimi

Fg é@a ggﬁﬁ?{on Normal Saga Carpik i I Sola Carpik
go g % Orneklem Biiyiikliigi
5 <;3 2 50 100 200 500 1000 5000 50 100 200 500 1000 5000 50 100 200 500 1000 5000
Polikorik 0.01 -0.04 -002 0.01 -0.00  0.00 -006 -003 -012 -002 -001 -0.01 -008 -0.07 -0.02 -0.01 -0.01 0.01
Pearson -0.08 -013 -011 -008 -009 -0.09 -0.38 -044 -049 -042 -041 -042 -031 -041 -041 -041 -041 -041
Spearman -009 -016 -013 -011 -011 -011 -043 -043 -046 -042 -042 -042 -039 -042 -042 -043 -043 -0.42
Kendall © -023 -029 -027 -025 -025 -025 -047 -046 -049 -046 -045 -045 -042 -046 -046 -047 -047 -045
G-Ky -102 -100 -101 -101 -100 -100 -099 -105 -092 -09 -1.01 -098 -099 -101 -100 -1.00 -1.00 -1.00
§ G-KA -062 -061 -061 -061 -060 -0.60 0.34 0.28 0.25 0.23 0.24 0.26 -090 -089 -089 -088 -0.88 -0.88
Polikorik -0.00  0.00 -0.01 -0.00 0.00 -0.00 -003 -0.01 -0.02 0.1 -001 -0.00 -0.10 0.01 -0.02 -0.02 0.00 0.00
Pearson -0..0 -009 -010 -0.09 -009 -009 -032 -037 -035 -034 -035 -034 -036 -032 -035 -036 -035 -0.34
Spearman -012 -011 -013 -011 -011 -011 -036 -037 -039 -03 -038 -037 -039 -03 -038 -039 -0.38 -0.38
Kendall © -025 -024 -025 -025 -024 -024 -040 -041 -043 -040 -042 -041 -042 -039 -042 -043 -042 -042
G-Ky -099 -099 -100 -100 -100 -100 -110 -099 -098 -1.00 -0.99 -100 -100 -100 -1.00 -1.00 -1.00 -1.00
g G-KA -084 -084 -083 -083 -083 -083 -042 -045 -046 -047 -046 -045 -096 -095 -095 -0.95 -0.95 -0.95
Polikorik 0.00 0.01 -0.01  0.00 0.00 -0.00 -005 -0.03 0.00 -0.00 -0.00 0.00 -0.04 -0.02 -0.01 0.00 -0.00  -0.00
Pearson -0.08 -008 -010 -0.08 -009 -0.09 -0.27 -026 -024 -026 -026 -025 -0.28 -0.28 -027 -0.26 -0.26 -0.26
Spearman -0 -010 -011 -010 -010 -011 -033 -032 -031 -032 -032 -031 -034 -03 -033 -033 -0.33 -0.33
Kendall -021 -022 -023 -022 -022 -022 -037 -03 -03 -03 -03 -036 -037 -038 -037 -036 -036 -0.37
G-Ky -100 -100 -100 -100 -100 -100 -102 -100 -101 -1.01 -1.00 -100 -100 -1.00 -1.00 -1.00 -1.00 -1.00
% G-KA -091 -091 -091 -091 -091 -091 -068 -070 -0.71 -0.70 -0.70 -0.70 -098 -097 -097 -0.97 -0.97 -0.97
Polikorik 0.02 0.01 -0.00 -0.00 0.00 -000 -0.03 -0.01 -001 -0.00 0.00 0.00 0.00 -0.01  0.00 -0.01 -0.00 -0.00
Pearson -0.07 -008 -009 -0.09 -0.08 -008 -019 -0.17 -0.17 -0.17 -0.16 -0.16 -0.17 -0.19 -0.16 -0.18 -0.17 -0.17
Spearman -009 -009 -010 -010 -009 -010 -025 -025 -025 -0.24 -024 -024 -024 -026 -025 -025 -025 -0.25
Kendall -0.17 -018 -019 -019 -019 -019 -028 -029 -029 -0.28 -0.28 -0.28 -0.27 -0.29 -029 -0.29 -0.29 -0.29
2 4 G-Ky -100 -100 -100 -100 -100 -100 -101 -101 -100 -1.00 -1.00 -100 -100 -100 -1.00 -1.00 -1.00 -1.00
ﬁ 2 GKA -096 -096 -095 -095 -095 -095 -084 -084 -08 -084 -08 -08 -099 -099 -099 -098 -0.98 -0.98
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Degiskenlerin Kategori Sayilarinin ve Dagilimlarinin Korelasyon Katsayilarina Etkisi

Korelasyon Yontemlerinden Elde Edilen Goreli Yanhlik Degerleri (Devam)

Verilerin Dagilimi

Fg é@a ggﬁﬁ?{on Normal Saga Carpik i I Sola Carpik
go g % Orneklem Biiyiikliigi
5 <;3 2 50 100 200 500 1000 5000 50 100 200 500 1000 5000 50 100 200 500 1000 5000
Polikorik 0.02 -0.08 -0.03 0.01 -0.02 -000 -0.04 0.03 0.09 -0.04  0.00 0.00 -009 -018 -0.06 -0.02 -0.02 -0.01
Pearson -0.03 -0.10 -0.07 -005 -0.07r -0.06 -046 -047 -040 -043 -042 -043 -0.34 -044 -046 -043 -042 -0.43
Spearman -0.04 -012 -010 -008 -0.10 -0.09 -042 -044 -042 -045 -042 -042 -037 -051 -044 -043 -044 -0.43
Kendall © -021 -028 -026 -025 -027 -0.26 -045 -048 -046 -048 -046 -046 -041 -054 -048 -047 -048 -0.46
G-Ky -099 -101 -101 -101 -100 -100 -115 -099 -099 -098 -1.00 -102 -100 -100 -1.00 -1.00 -1.00 -1.00
§ G-KA -069 -068 -0.68 -0.68 -0.67 -0.67 0.40 0.34 0.29 0.26 0.26 0.27 -093 -093 -093 -092 -092 -092
Polikorik -0.03 -0.03 -0.03 0.00 -0.00 -0.00 -0.22 -0.02 0.02 0.00 -001 -001 -005 -004 -002 -000 -0.00 -0.01
Pearson -0.07 -0.07 -0.07 -0.06 -006 -006 -039 -03 -036 -034 -035 -035 -033 -03 -034 -034 -033 -0.35
Spearman -0.11 -009 -010 -0.09 -009 -009 -040 -039 -039 -039 -039 -039 -039 -040 -039 -0.38 -0.39 -0.39
Kendall © -026 -025 -026 -024 -025 -025 -043 -043 -043 -043 -043 -042 -042 -043 -043 -042 -042 -043
G-Ky -101 -099 -100 -100 -100 -100 -110 -100 -101 -102 -102 -101 -101 -100 -100 -100 -100 -1.00
g G-KA -087 -087 -08 -08 -08 -08 -039 -042 -044 -044 -044 -044 -097 -097 -097 -097 -0.96 -0.96
Polikorik -0.01  0.02 0.00 0.00 0.00 -0.00 -0.07 -0.02 -0.02 -0.00 0.00 0.00 -006 -002 -0.01 -000 -0.01 0.00
Pearson -0.06 -005 -006 -0.05 -005 -006 -0.26 -026 -028 -026 -025 -025 -0.29 -0.28 -025 -0.25 -0.26 -0.25
Spearman -009 -008 -008 -0.08 -008 -008 -033 -032 -033 -033 -033 -033 -03 -034 -034 -033 -033 -0.33
Kendall -023 -022 -022 -022 -022 -023 -036 -03 -037 -037 -037 -037 -039 -037 -037 -036 -0.37 -0.36
G-Ky -100 -100 -100 -1.00 -100 -100 -098 -102 -100 -0.99 -101 -100 -100 -100 -1.00 -1.00 -1.00 -1.00
% G-KA -093 -093 -093 -092 -092 -092 -068 -069 -069 -069 -069 -069 -098 -098 -098 -0.98 -0.98 -0.98
Polikorik 0.01 0.00 0.00 -0.00 0.00 0.00 -0.10 -0.01 o0.01 -0.00 0.00 0.00 -0.01  0.00 -0.00 -0.00 0.00 -0.00
Pearson -0.06 -006 -0.06 -0.06 -006 -006 -0.15 -0.17 -0.15 -0.16 -0.15 -015 -0.18 -0.16 -0.16 -0.16 -0.15 -0.16
Spearman -0.08 -008 -0.07 -0.07 -0.07 -0.07 -023 -026 -024 -025 -024 -025 -026 -024 -025 -024 -025 -0.25
Kendall -0.18 -019 -018 -0.18 -0.18 -0.18 -0.27 -029 -028 -029 -028 -029 -0.29 -0.28 -029 -0.28 -0.28 -0.28
2 4 G-Ky -100 -100 -100 -100 -100 -100 -100 -100 -100 -1.00 -1.00 -100 -100 -100 -1.00 -1.00 -1.00 -1.00
E o2 GKA -096 -096 -09 -09 -096 -096 -084 -084 -084 -084 -08 -083 -099 -099 -099 -0.99 -0.99 -0.99
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Abdullah Faruk Kilig

Korelasyon Yontemlerinden Elde Edilen Ortalama Hata Kareleri Degerleri

EkC

Verilerin Dagilimi

c‘/;% gia Korelasyon Normal Saga Carpik Sola Carpik
go 2 :g Yontemi Orneklem Biiyiikliigii
E <;3 2 50 100 200 500 1000 5000 50 100 200 500 1000 5000 50 100 200 500 1000 5000
Polikorik 0.05  0.02 001 000 000 000 006 005 004 001 0.0 0.00 0.07 0.05 0.03 001 0.00 0.00
Pearson 0.03  0.01 001 001 0.01 001 003 0.03 0.02 0.02  0.01 0.01 0.04  0.02 0.02 0.01  0.01 0.01
Spearman 0.03  0.01 001 001 0.01 001 003 0.03 0.02 0.02 0.01 0.01 0.04  0.02 0.02 0.01  0.01 0.01
Kendall 0.03  0.01 001 001 001 001 003 0.03 0.02 0.02  0.01 0.01 0.04  0.02 0.02 0.01  0.01 0.01
G-Ky 0.05  0.05 0.04 004 004 004 012 0.08 0.06 005 004 004 004 004 004 004 004 0.04
§ G-K A 0.01 0.01 000 000 000 000 001 000 000 000 0.0 0.00 0.03 0.03 0.03 0.03 0.02 0.02
Polikorik 0.04  0.02 001 000 000 000 007 004 0.02 0.01  0.00 0.00 0.07 0.05 0.02 0.01  0.00 0.00
Pearson 0.04  0.03 0.02 002 0.02 0.02 007 005 0.05 0.04 004 004 0.07 0.06 005 004 004 0.04
Spearman 0.04  0.03 0.02 002 0.02 002 007 005 0.05 0.04 004 004 007 0.06 005 004 004 0.04
Kendall © 0.04  0.03 0.02 002 0.02 002 007 005 0.05 0.04 004 004 007 0.06 0.05 004 004 0.04
G-Ky 0.15 0.17 0.16 0.16 0.16 0.16 0.26 0.20 0.17 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
g G-KA 0.09 0.08 0.08 0.08 0.08 0.08 0.05 0.04 0.04 0.04 0.03 0.03 0.14 0.13 0.13 0.13 0.13 0.13
Polikorik 0.03  0.01 001 000 000 000 006 0.02 0.02 0.01  0.00 0.00 006  0.03 0.01 0.00  0.00 0.00
Pearson 005 004 004 004 004 004 010 008 0.08 0.06  0.06 0.06 011 0.08 0.07 0.06  0.06 0.06
Spearman 005 004 004 004 004 004 010 008 0.08 0.06  0.06 0.06 011 0.08 0.07 0.06  0.06 0.06
Kendall © 0.05 0.04 0.04 0.04 0.04 0.04 0.10 0.08 0.08 0.06 0.06 0.06 0.11 0.08 0.07 0.06 0.06 0.06
G-Ky 0.37 0.36 0.36 0.36 0.36 0.36 0.43 0.41 0.38 0.38 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36
g G-K A 0.27  0.27 026 026  0.26 025 020 020 0.19 0.18 0.18 018 033 033 033 033 032 0.32
Polikorik 0.01  0.01 000 000 000 000 003 001 0.1 0.00  0.00 0.00 0.03 001 0.01 0.00  0.00 0.00
Pearson 0.05 0.05 0.05 0.05 0.04 0.04 0.11 0.09 0.08 0.07 0.07 0.07 0.10 0.08 0.08 0.08 0.07 0.07
Spearman 0.05 0.05 0.05 0.05 0.04 0.04 0.11 0.09 0.08 0.07 0.07 0.07 0.10 0.08 0.08 0.08 0.07 0.07
Kendall © 0.05 0.05 0.05 0.05 0.04 0.04 0.11 0.09 0.08 0.07 0.07 0.07 0.10 0.08 0.08 0.08 0.07 0.07
2 4 G-Ky 0.66  0.65 064 064 064 064 071 0.69 0.66 066 064 064 064 064 064 064 064 064
ffl 2 G-K A 0.56 0.55 0.55 0.54 0.54 0.54 0.49 0.47 0.47 0.46 0.45 0.45 0.61 0.61 0.61 0.61 0.61 0.61
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Degiskenlerin Kategori Sayilarinin ve Dagilimlarinin Korelasyon Katsayilarina Etkisi

Korelasyon Yontemlerinden Elde Edilen Ortalama Hata Kareleri Degerleri (Dveam)

Verilerin Dagilimi

c‘/;% g\@a Korelasyon Normal Saga Carpik Sola Carpik
go 2 :g Yontemi Orneklem Biiyiikliigii
E <;3 2 50 100 200 500 1000 5000 50 100 200 500 1000 5000 50 100 200 500 1000 5000
Polikorik 0.04  0.02 001 000 000 000 015 0.07 0.02 0.01  0.00 0.00 028 0.07 0.02 0.01  0.00 0.00
Pearson 0.02  0.01 001 000 000 000 004 003 0.02 0.01 0.01 0.01 0.04  0.02 0.02 0.01 0.01 0.01
Spearman 0.02  0.01 001 000 000 000 004 002 0.02 0.01 0.01 0.01 0.04  0.02 0.02 0.01  0.01 0.01
Kendall © 0.02  0.01 001 001 001 000 003 0.02 0.02 0.01  0.01 0.01 0.04  0.02 0.02 0.01  0.01 0.01
G-Ky 004 004 004 004 004 004 015 007 0.05 0.05  0.05 004 004 004 004 004 004 0.04
§ G-K A 0.02  0.02 0.02 002 0.01 001 001 001 000 000 0.0 0.00 0.03 0.03 0.03 003 0.03 0.03
Polikorik 0.03  0.01 001 000 000 000 011 0.04 0.02 0.01  0.00 0.00 013 0.03 0.02 0.01  0.00 0.00
Pearson 0.03  0.02 001 001 001 001 007 005 004 003 003 0.03 007 005 0.04 003 0.03 0.03
Spearman 0.03  0.02 001 001 001 001 007 005 004 004 003 003 006 004 004 004 003 0.03
Kendall © 0.03  0.02 0.02 002 0.02 002 007 005 004 004 004 004 007 005 0.04 004 004 0.03
G-Ky 0.17  0.16 016 016  0.16 016 027 017 0.19 017 017 016 016 0.16 016 016 0.16 0.16
g G-KA 0.11 0.11 0.11 0.11 0.11 0.11 0.03 0.03 0.03 0.03 0.03 0.03 0.15 0.14 0.14 0.14 0.14 0.14
Polikorik 0.02  0.01 001 000 000 000 005 0.02 0.01 0.00  0.00 0.00 0.08 0.02 0.01 0.00  0.00 0.00
Pearson 0.04 004 003 002 0.02 0.02 007 005 0.05 005 004 004 007 0.05 005 005 0.04 0.04
Spearman 0.04 0.04 0.03 0.02 0.02 0.02 0.08 0.06 0.06 0.06 0.05 0.05 0.08 0.06 0.06 0.06 0.06 0.05
Kendall © 0.05 0.05 0.03 0.03 0.03 0.03 0.08 0.06 0.06 0.06 0.06 0.06 0.08 0.07 0.06 0.07 0.06 0.06
G-Ky 0.36 0.36 0.36 0.36 0.36 0.36 0.44 0.38 0.37 0.37 0.37 0.36 0.36 0.36 0.36 0.36 0.36 0.36
g G-K A 0.30 0.30 030 030 030 030 018 018 0.8 0.18  0.17 0.17 034 034 034 034 034 034
Polikorik 0.01  0.00 000 000 000 000 006 001 000 000 0.0 0.00 006  0.01 0.00 0.00 0.00 0.00
Pearson 0.05 0.04 0.04 0.04 0.03 0.03 0.09 0.05 0.04 0.04 0.04 0.04 0.09 0.05 0.04 0.04 0.04 0.04
Spearman 0.05 0.04 0.04 0.04 0.03 0.03 0.11 0.07 0.06 0.06 0.06 0.06 0.11 0.07 0.06 0.06 0.06 0.06
Kendall © 0.06 0.05 0.05 0.05 0.04 0.04 0.12 0.07 0.06 0.06 0.06 0.06 0.11 0.07 0.07 0.06 0.06 0.06
2 4 G-Ky 0.64  0.65 064 064 064 064 071 0.65 0.65 064 064 064 064 064 064 064 064 064
ff) 2 GKA 059  0.59 058 058 0.8 058 045 046 046 045 045 044 062 062 0.62 0.62  0.62 0.62
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Abdullah Faruk Kilig

Korelasyon Yontemlerinden Elde Edilen Ortalama Hata Kareleri Degerleri (Devam)

Verilerin Dagilimi

c‘/;% gia Korelasyon Normal Saga Carpik Sola Carpik
go 2 :g Yontemi Orneklem Biiyiikliigii
E <;3 2 50 100 200 500 1000 5000 50 100 200 500 1000 5000 50 100 200 500 1000 5000
Polikorik 0.03  0.01 001 000 000 000 007 004 0.02 0.01  0.00 0.00 014 0.05 0.02 0.01  0.00 0.00
Pearson 0.02  0.01 001 000 000 000 003 002 0.1 0.01 0.01 0.01 0.04  0.03 0.01 0.01 0.01 0.01
Spearman 0.02  0.01 001 000 000 000 003 002 0.1 0.01 0.01 0.01 0.04  0.02 0.02 0.01  0.01 0.01
Kendall © 0.02  0.01 001 000 000 000 003 002 0.01 0.01  0.01 0.01 0.03  0.02 0.02 0.01  0.01 0.01
G-Ky 004 004 004 004 004 004 011 007 0.06 0.04  0.05 004 004 004 004 004 004 0.04
§ G-K A 0.01 0.01 001 001 0.01 001 001 001 000 000 0.0 0.00 0.03 0.03 0.03 003 0.03 0.03
Polikorik 0.02  0.01 001 000 000 000 008 003 0.01 0.01  0.00 000 011 0.03 0.01 0.01  0.00 0.00
Pearson 0.02  0.01 001 000 000 000 006 0.04 0.03 0.03  0.02 0.02 006 004 003 0.03 0.02 0.02
Spearman 0.02  0.01 001 000 000 000 006 005 0.03 0.03  0.03 0.03 006 004 003 0.03 0.03 0.03
Kendall © 0.02  0.02 001 001 001 001 006 005 004 003 003 0.03 0.06  0.05 0.03 003 0.03 0.03
G-Ky 0.16  0.16 016 016  0.16 016 024 019 0.8 0.17  0.16 016 016 0.16 016 016 0.16 0.16
g G-KA 0.11 0.11 0.11 0.11 0.11 0.11 0.03 0.03 0.03 0.03 0.03 0.03 0.14 0.14 0.14 0.14 0.14 0.14
Polikorik 0.01  0.01 000 000 000 000 007 002 0.01 0.00  0.00 0.00 004 0.02 0.01 0.00  0.00 0.00
Pearson 0.02  0.01 001 001 001 001 008 005 004 003 003 0.03 007 0.05 0.04 003 0.03 0.03
Spearman 0.02 0.01 0.01 0.01 0.01 0.01 0.08 0.06 0.05 0.04 0.04 0.04 0.07 0.06 0.05 0.04 0.04 0.04
Kendall © 0.03 0.02 0.02 0.02 0.02 0.02 0.08 0.06 0.05 0.05 0.05 0.05 0.08 0.06 0.05 0.05 0.05 0.05
G-Ky 0.36 0.36 0.36 0.36 0.36 0.36 0.40 0.39 0.35 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36
g G-K A 0.30 0.30 030 029 0.29 029 017 018 0.8 0.18 0.18 0.17 034 034 034 034 034 034
Polikorik 0.01  0.00 000 000 000 000 006 001 000 000 0.0 0.00 001 001 0.00 0.00 0.00 0.00
Pearson 0.02 0.01 0.01 0.01 0.01 0.01 0.05 0.04 0.03 0.02 0.02 0.02 0.05 0.04 0.03 0.02 0.02 0.02
Spearman 0.02 0.01 0.01 0.01 0.01 0.01 0.07 0.06 0.05 0.05 0.04 0.05 0.07 0.06 0.05 0.05 0.04 0.04
Kendall © 0.03 0.03 0.03 0.03 0.03 0.03 0.08 0.07 0.06 0.05 0.05 0.05 0.07 0.06 0.06 0.06 0.05 0.05
2 4 G-Ky 0.64  0.65 064 064 064 064 066 0.65 0.65 065 064 064 064 064 064 064 064 064
fr 2 GKA 0.58  0.58 058 058 0.8 057 044 045 046 045 045 045 062 062 0.62 0.62  0.62 0.62
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Degiskenlerin Kategori Sayilarinin ve Dagilimlarinin Korelasyon Katsayilarina Etkisi

Korelasyon Yontemlerinden Elde Edilen Ortalama Hata Kareleri Degerleri (Devam)

Verilerin Dagilimi

c‘/;% g\@a Korelasyon Normal Saga Carpik Sola Carpik
go 2 :g Yontemi Orneklem Biiyiikliigii
E <;3 2 50 100 200 500 1000 5000 50 100 200 500 1000 5000 50 100 200 500 1000 5000
Polikorik 0.02  0.01 001 000 000 000 008 004 0.02 0.01  0.00 0.00 009 0.03 0.01 0.01  0.00 0.00
Pearson 0.02  0.01 001 000 000 000 004 002 0.02 0.01 0.01 0.01 0.04  0.02 0.01 0.01 0.01 0.01
Spearman 0.02  0.01 001 000 000 000 004 002 0.02 0.01 0.01 0.01 0.03  0.02 0.01 0.01  0.01 0.01
Kendall © 0.02  0.01 001 000 000 000 003 0.02 0.02 0.01  0.01 0.01 0.03  0.02 0.01 0.01  0.01 0.01
G-Ky 004 004 004 004 004 004 011 008 0.05 004 004 004 004 004 004 004 004 0.04
§ G-K A 0.02  0.02 0.02 001 0.01 001 001 000 000 000 0.0 0.00 0.03 0.03 0.03 003 0.03 0.03
Polikorik 0.02  0.01 000 000 000 000 005 002 0.01 0.00  0.00 0.00 0.09 0.03 0.01 0.01  0.00 0.00
Pearson 0.02  0.01 001 000 000 000 005 0.04 0.03 0.02  0.02 0.02 0.06  0.03 0.03 003 0.02 0.02
Spearman 0.02  0.01 001 000 000 000 004 004 0.03 0.02  0.02 0.02 0.06  0.03 0.03 003 0.02 0.02
Kendall © 0.02  0.01 001 001 001 001 005 0.04 0.03 0.03  0.03 003 006 004 003 003 003 0.03
G-Ky 0.16  0.16 016 016  0.16 016 025 018 0.17 0.17  0.16 016 016 0.16 016 016 0.16 0.16
g G-KA 0.11 0.11 0.11 0.11 0.11 0.11 0.03 0.03 0.03 0.04 0.03 0.03 0.15 0.14 0.14 0.14 0.14 0.14
Polikorik 0.01  0.01 000 000 000 000 003 003 0.01 0.00  0.00 0.00 0.07 0.02 0.01 0.00  0.00 0.00
Pearson 0.01  0.01 001 000 000 000 006 0.04 0.03 0.03  0.03 0.02 0.07  0.05 0.03 003 0.03 0.02
Spearman 0.01 0.01 0.01 0.00 0.00 0.00 0.07 0.05 0.04 0.04 0.04 0.04 0.07 0.06 0.05 0.04 0.04 0.04
Kendall © 0.03 0.02 0.02 0.02 0.02 0.02 0.07 0.06 0.05 0.05 0.05 0.05 0.08 0.06 0.05 0.05 0.05 0.05
G-Ky 0.36 0.36 0.36 0.36 0.36 0.36 0.43 0.38 0.38 0.37 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36
g G-K A 0.30 0.30 030 030 030 029 017 018 0.8 0.18 0.18 018 034 034 034 034 034 034
Polikorik 0.00  0.00 000 000 000 000 002 001 0.1 0.00  0.00 0.00 002 001 0.00 0.00 0.00 0.00
Pearson 0.01 0.01 0.01 0.01 0.00 0.00 0.05 0.03 0.02 0.02 0.02 0.02 0.04 0.03 0.02 0.02 0.02 0.02
Spearman 0.01 0.01 0.01 0.01 0.01 0.01 0.06 0.05 0.04 0.04 0.04 0.04 0.06 0.05 0.05 0.04 0.04 0.04
Kendall © 0.02 0.02 0.02 0.02 0.02 0.02 0.07 0.06 0.06 0.05 0.05 0.05 0.07 0.06 0.06 0.06 0.05 0.05
2 4 G-Ky 064 064 064 064 064 064 069 066 0.65 0.64  0.65 064 064 064 064 064 064 0.64
ﬁ 2 GKA 059  0.58 058 058 0.8 058 045 045 046 046  0.45 045 062 062 0.62 0.62  0.62 0.62
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Abdullah Faruk Kilig

Korelasyon Yontemlerinden Elde Edilen Ortalama Hata Kareleri Degerleri (Devam)

Verilerin Dagilimi

c‘/;% gia Korelasyon Normal Saga Carpik Sola Carpik
go 2 :g Yontemi Orneklem Biiyiikliigii
E <;3 2 50 100 200 500 1000 5000 50 100 200 500 1000 5000 50 100 200 500 1000 5000
Polikorik 0.02  0.01 001 000 000 000 010 0.03 0.02 0.01  0.00 0.00 009 004 0.02 0.01  0.00 0.00
Pearson 0.02  0.01 001 000 000 000 004 002 0.1 0.01 0.01 0.01 0.04  0.02 0.02 0.01 0.01 0.01
Spearman 0.02  0.01 001 000 000 000 003 002 0.1 0.01 0.01 0.01 0.03  0.02 0.01 0.01  0.01 0.01
Kendall © 0.02  0.01 001 000 000 000 003 002 0.01 0.01  0.01 0.01 0.03  0.02 0.01 0.01  0.01 0.01
G-Ky 004 004 004 004 004 004 011 007 0.05 004 004 004 004 004 004 004 004 0.04
§ G-K A 0.02  0.02 0.02 002 0.02 002 001 001 000 000 0.0 0.00 0.03 0.03 0.03 003 0.03 0.03
Polikorik 0.02  0.01 001 000 000 000 009 002 0.01 0.00  0.00 0.00 0.07 0.03 0.01 0.00  0.00 0.00
Pearson 0.02  0.01 000 000 000 000 007 0.04 0.03 0.02  0.02 0.02 005 004 003 002 0.02 0.02
Spearman 0.02  0.01 001 000 000 000 005 0.04 0.03 0.03  0.03 0.02 005 004 003 003 0.03 0.02
Kendall © 0.02  0.02 001 001 001 001 005 004 004 003 003 0.03 005 004 004 003 0.03 0.03
G-Ky 0.17  0.16 016 016  0.16 016 027 018 0.8 017 017 016 016 0.16 016 016 0.16 0.16
g G-KA 0.12 0.12 0.12 0.12 0.12 0.12 0.03 0.03 0.03 0.03 0.03 0.03 0.15 0.15 0.15 0.15 0.15 0.15
Polikorik 0.01  0.01 000 000 000 000 005 0.01 0.02 0.00  0.00 0.00 005 001 0.01 0.00  0.00 0.00
Pearson 0.01  0.01 000 000 000 000 006 004 004 003 002 0.02 0.07  0.05 0.03 003 0.03 0.02
Spearman 0.01 0.01 0.00 0.00 0.00 0.00 0.07 0.05 0.05 0.04 0.04 0.04 0.07 0.05 0.05 0.04 0.04 0.04
Kendall © 0.03 0.02 0.02 0.02 0.02 0.02 0.07 0.06 0.05 0.05 0.05 0.05 0.08 0.06 0.06 0.05 0.05 0.05
G-Ky 0.36 0.36 0.36 0.36 0.36 0.36 0.40 0.40 0.37 0.35 0.37 0.36 0.36 0.36 0.36 0.36 0.36 0.36
g G-K A 031 031 031 031 031 031 017 017 0.17 017 017 0.17 035 035 035 035 035 0.35
Polikorik 0.00  0.00 000 000 000 000 006 001 0.01 0.00  0.00 0.00 002 001 0.00 0.00 0.00 0.00
Pearson 0.01 0.00 0.00 0.00 0.00 0.00 0.03 0.03 0.02 0.02 0.02 0.02 0.05 0.03 0.02 0.02 0.02 0.02
Spearman 0.01 0.01 0.00 0.00 0.00 0.00 0.05 0.05 0.04 0.04 0.04 0.04 0.07 0.05 0.05 0.04 0.04 0.04
Kendall © 0.03 0.02 0.02 0.02 0.02 0.02 0.06 0.06 0.05 0.06 0.05 0.05 0.08 0.06 0.06 0.05 0.05 0.05
2 4 G-Ky 064 064 064 064 064 064 067 065 0.65 064 064 064 064 064 064 064 064 064
ff o2 GKA 059  0.59 059 059 059 059 046 045 045 045 045 045 063  0.63 063 063 0.63 0.63
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Degiskenlerin Kategori Sayilarinin ve Dagilimlariin Korelasyon Katsayilarina Etkisi

EkD

Arastirmada Siirekli Degiskenleri Kategorik Hale Getirmek i¢in Kullamlan Kesme Noktalar:

Kategori Sayist Normal Dagilim CK=25 CK=-25
) v {o, y; <0.00 v {0, y; <1.05 v {0, yi < —1.05
1, y;>0.00 1, y;>105 1, y;>-105
0, y; <—1.00 0, yi <1 0, y;<-180
3 Y = {1, ~1.00 < y; < 1.00 y=1{1, 1<y <180 y={1 -180<y <-1
2, y; > 1.00 2,y >180 2, yi>—1
0, yi £-1.25 0, yi £0.85 0, yi < -2
4 y = {1, -1.25 <y £0.00 Y= Jl, 085<y/ <15 Y= {1, -2.00<y; <£-1.50
2, 0.00<y/ <125 2, 15<y/<2 2, —150<y; <-085
(3, yi > 125 (3, yi>2 3, yi > —0.85
0, yi £-1.50 0, yi £0.75 0, yi £-2.25
1, —-150<y; <-0.50 1, 075<y;<1.28 1, -225<y;<-180
5 Y=<2, —-50<y/<0.50 Y =<2, 128<y; <1.645 Y=<2 -180<y/<-130
l3, .50 <y; <150 l3, 1.645 < y; < 2.05 l3, -130<y; <-08
4, y; > 1.50 4, yi > 2.05 4, yi >—-08
0, y; < —=2.154 0, yi <038 0, yi £-3
1, —-2.154<y; <-1.230 1, 08<y/<.12 1, -3<y/<-26
2, —1.230<y; <-0.402 2, 1l2<y/ <17 2, =26<y;<-22
7 Y =43, —0402<y; <0402 Y=43 17 <y;<21 Y =<3 -22<y;/<-18
4, 0.402 <y; <1.23 4, 21<y/ <235 4, -18<y;<-13
5 1230 <y; <2156 5 235<y; <275 5, -13<y/<-038
6 y; > 2.156 6, yi > 2.75 6, yi >—-0.8
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