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ABSTRACT Objective: Breast cancer is a leading cause of can-
cer-related death among wormen worldwide, with approximately 2.3
million new cases and 635,000 deaths reported in 2020 alone. One
critical step in developmg effective classification and prediction
models 1s vanable selection, which involves identifyimg a subset of
relevant variables from a larger set of potential predicions. Accurate
variable selection s crucial for bullding interpretable and robust
models that are not overfit to noise, leading to improved model per-
formance and generalization shility. In this paper, we proposed an
alternative objective approach for companng two Akake Informa-
tion Cnitenons (AIC) that onginated from two competing models.
such that the magnitude of the difference is subjected to the statisti-
cal test of significance. Material and Methods: We developed a
new backward elimination vaniable selection procedure similar in
spinit 1o the existing “stepAIC” within the environment of R statis-
tical software. We used both simulated and Wisconsin breast cancer
dingmostic detasets to compare the proposed method's variable se-
lection and predictive performances with “stepAIC™ and LASSO.
Results: The simulation showed that the proposed AIC procedure
schieved higher vaniable selection sensitivity, specificity and accu-
racy when compared to stepAIC and LASSO. Also, the proposed
AIC method’s prediction results are refatively comparable with ste-
pAIC and LASSO at various simulated dats dimensions. Similar
supremacy results were observed with the breast cancer dataset
used. Conclusion: The AIC-based vanable selection approach pro-
posed s 8 promising method that integrates AIC with statistical
testing for improved vanable selection m breast cancer classifica-
tion and prediction.

Keyvwords: Breast cancer; Akaike Information Criteria;
variable selection; backward selection; LASSO

OZET Amag: Gogis kanseri, valmeea 2020 wilmda bil
vaklasik 2.3 milyon veni vaka ve 685000 &lim ile dimya
kadinlar srasinda kanser iliskili 8liimlerin basinda gelen seh
den bindir. Etkili simflandirma ve tahmin modelleri gelis
kritik bir adim, daha gemy bir potansiyel Gngoriici sctinde
degisken alt seti timimizmay: igeren defisken secimdir. De
Eisken segimi, giiniltive faria uyum saglamayan, yorumizm
saglam modeller olusturmads ¢ok énembdir. Bu durum |
model performans: ve generalizasyon becerisi saglar. Bu m
2 mkip modelden olusan 2 Akaike Bilgi Knterleri'mi
Information Cntenons (AIC)] karslastirdsgom: alternaif
bir vaklasim sunduk. Gvle ki farkin biiviiklign istatistikse] o
Lk testine tabi tutulmustur. Gereg ve Yintemler: R istansi
lrm ortaminda bulunam “stepAIC ye benzer veni bir geriy
eleme dedisken segme prosediiil pelistirdik. Sunuian meto
Eisken segimi ile “step AIC™ ve LASSO ile tahmini performs
karsilastimak icin simille edilmis, Wisconsin meme kans
ver! setlenm kullandik. Bulpular: Simiillasyon, sunulan AR
diiriiniin stepAIC ve LASSO'ya kivasla vilksek defiske
hassasiyeti, spesifitesi ve dogrulugu kazandigm gostermist
ca, sunulan AIC yonteminin tahmin sonuglan, simiile edile
veni bovutlannda stepAIC ve LASSO ile girece karsilastn
dir. Kullamilan meme kanseri ven setinde de benzer tistinliil
lan gédlemlenmigtir. Sonug: AIC temell defisken secim
mi, meme kansen simflandumas: ve tahmininde AICyi |
defisken segimi igin istatistiksel testlers entegre eden, um
bir metottur.
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