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Abstract: The longitudinal data are defined as the data resulting from the observations of same subjects, which
are measured repeatedly over time. The analysis of data from longitudinal studies requires special techniques.
In this paper, the two most commonly used techniques to analyze longitudinal data are compared: generalized
estimating equations (GEE) and generalized linear mixed model (GLMM). GEE approach is more efficient
when measurements are correlated and this method is developed for estimating unbiased regression
coefficients. It is usually used for binary or categorical response variables. In addition, it can be also used for
continuous dependent variables. GLMM is an extension of GLM. This model is an appropriate for modeling
and prediction of individual response profiles.

In this study colon cancer patients’ dataset was used. These patients’ hemoglobin values were measured
3-month interval after chemotherapy treatment and it was observed that hemoglobin values of some patients
had decreased. The purpose of this study is to apply GEE and GLMM methods to the dataset and to evaluate
the results of these methods. There were 31 patients who took chemotherapy. 71% of those patients were male,
for 64.5%, tumor located in and around patient’s rectum. In addition, 54.8% of patients had only one other
organ metastasis. We obtained the estimate of parameters and standard errors using AR (1) working
correlation matrix. Estimates from GEE were more efficient than those from GLMM (relative efficiency
=2.55).
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Ozet: Uzunlamasina veriler, ayni denekten farkli zaman noktalarinda ¢oklu gozlemlerin alindigi ve deneklerin
kendi icinde iligkili oldugu verilerdir. Bu iliskiler, veri yapisina uygun analiz yéntemlerin uygulanmasini
gerektirir. Onerilen birkag yontemden biri Genellestirilmis Tahmin Denklemi (GTD), digeri Genellestirilmis
Dogrusal Karma Model (GDKM) dir. GTD yaklasimi, gozlemler iliskili oldugunda daha etkili ve yansiz
regresyon katsayilarimn tahmini icin gelistirilmis bir yontemdir. Olgiimlerin sayilabilir ya da kategorik
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olmasmn yani sira siirekli olmast durumunda da siklikla kullanilir. GDKM yéontemi genellestirilmis dogrusal
modellerin bir uzantisidir. Bu yontem bireysel cevaplarin profilinin tahmini ve analizi daha uygun modelleme
saglar.

Calismada, kolon kanseri olan hastalarin kemoterapi aldiktan sonra hemoglobin diizeylerinin diisiisii ile ilgili
olarak ornek bir veri seti kullanilmigtir. Kolon kanseri tanisi konulan hastalar 3’er aylik periyotlarda
kemoterapi aldiktan sonra kan degerleri 6lgiilmiis ve bazi hastalarin hemoglobin degerlerinde diistisler
gozlenmigtir. Bu ¢alismada amag, hasta verilerine GTD ve GDKM yontemlerinin uygulanarak iki yontemden
elde edilen sonuglarmmn degerlendirilmesidir. Calismada, kemoterapi alan 31 hasta bulunmaktadir. Bu
hastalarm %71 erkek, % 64.5° unda rektum ve g¢evresinde tiimor bulunmakta, %54.8° inde tiimor tek bir
organa sigramigstir. Verilere GDKM ve GTD yéntemi i¢cin AR (1) korelasyon yapisi uygulanarak parametre
tahminleri ve standart hatalar: elde edilmistir. Sonug olarak GTD ydntemi, GDKM yontemine gore daha etkili
parametre tahminleri ortaya koymaktadr (Goreli Etkinlik=2.55).
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