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This study investigates two different issues of performance measure in data
classification problem. First, this study examines the use of accuracy measure as a
discriminator for building an optimized Prototype Selection (PS) algorithm. Second,
this study evaluates the current evaluation practices for evaluating and comparing the

two performance measures.

From the literature, the use of accuracy could lead to the underperforming of the
evaluation process due to less distinctive and less discriminable values, and also
unable to perform optimally when confronted with imbalanced class problem.
Interestingly, the accuracy measure is still widely used in evaluating data
classification problem. On the evaluation analysis, many previous studies emphasize
on the generalization ability in evaluating and comparing the performance measures.
Only few efforts have been dedicated to evaluate and compare the performance

measures using different performance characteristics. In fact, no previous studies



employ mixed evaluation method in evaluating and comparing the performance

measures.

For tackling the first issue, this study has successfully proposed several hybrid
measures through the combination of accuracy with precision and recall measures.
These hybrid measures are known as Optimized Accuracy with Conventional Recall-
Precision (OACRP) and Optimized Accuracy with Extended Recall-Precision
version 1 and version 2 (OAERP1 and OAERP2). More importantly, the OAERP1
and OAERP2 measure have been extended for evaluating multi-class problem. For
the second issue, this study has proposed mixed evaluation method to evaluate the
performance of two performance measures through different performance

characteristics.

For a systematic analysis, the mixed evaluation method is implemented into two
stages. First, the hybrid measures are compared and analyzed against the accuracy
measure based on their produced-values through different classification problems
with different class distribution problems. Second, the hybrid measures are compared
and analyzed empirically against the accuracy measure and other selected
performance measures based on generalization ability using three selected PS

algorithms (MCS, LVQ21 and GA) and large benchmark datasets.

In the first evaluation stage, the OAERP2 measure has shown better produced-value
against accuracy, OACRP and OAERP1 measures in terms of distinctiveness,
discriminability, informativeness, favors towards minority class, and degree of

consistency and discriminatory. In the second evaluation stage, almost all selected



algorithms that optimized by OAERP2 measure are able to produce better
generalization ability against its original measure and other selected performance
measures. Moreover, the GA model that was optimized by OAERP2 measure
(GAoe2) performed significantly and statistically differently as compared to other
OAERP2-based models through win-draw-loss evaluation method and two non-
parametric tests. Interestingly, the GAy, model also performed significantly and
statistically differently as compared to nine additional PS algorithms in terms of

testing error and storage requirements.

From all evaluations, it clearly reveals that the OAERP2 measure is able to choose a
better solution during the classification training. As a result, it leads towards a better
trained PS classifier with better generalization ability. On the other hand, the mixed
evaluation method has enabled this study to evaluate and compare the studied
performance measures systematically and comprehensively via different performance

characteristics.
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Kajian ini mengkaji dua isu berbeza tentang pengukur prestasi bagi permasalahan
Klasifikasi data. Pertama, kajian ini meneliti penggunaan pengukur ketepatan sebagai
diskriminator untuk membina algorithma Seleksi Prototaip (SP) yang optimum.
Kedua, kajian ini juga mengkaji praktis penilaian yang terkini bagi menilai dan

membandingkan dua pengukur prestasi.

Dalam kajian lepas, penggunaan ketepatan boleh menyebabkan proses penilaian di
bawah tahap pencapaian disebabkan oleh nilai kurang unik dan kurang daya boleh-
beza, serta tidak boleh bertindak secara optimum apabila berhadapan dengan
permasalahan kelas tak-seimbang. Menariknya, pengukur ketepatan masih lagi
digunakan secara meluas dalam menilai permasalahan klasifikasi data. Disudut
analisis penilaian, kebanyakkan kajian lepas menekankan kebolehan pengitlakan
dalam menilai dan membandingkan pengukur prestasi. Didapati hanya sedikit kajian
yang dijalankan untuk menilai dan membandingkan pengukur prestasi menggunakan
cirian prestasi yang berbeza. Malah, tiada kajian lepas menggunakan kaedah

penilaian campuran dalam menilai dan membandingkan pengukur prestasi.
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Untuk menyelesaikan isu pertama, kajian ini telah mencadangkan beberapa pengukur
hibrid melalui kombinasi pengukur kejituan dan precision dan recall. Pengukur-
pengukur hibrid ini dikenali sebagai Optimized Accuracy with Conventional Recall-
Precision (OACRP) dan Optimized Accuracy with Extended Recall-Precision versi 1
dan 2 (OAERP1 dan OAERP2). Yang lebih penting, pengukur OAERP1 dan
OAERP?2 telah dikembangkan untuk menilai permasalahan multi-kelas. Untuk isu
kedua, kajian ini telah mencadangkan kaedah penilaian campuran untuk menilai

prestasi dua pengukur melalui cirian prestasi yang berbeza.

Untuk analisis yang sistematik, kaedah penilaian campuran ini dilaksanakan dalam
dua peringkat. Pertama, pengukur hibrid dibandingkan dan dianalisis secara
perbandingan dengan pengukur ketepatan berdasarkan nilai-hasil melalui
permasalahan klasifikasi yang berbeza serta permasalahan distribusi kelas. Kedua,
pengukur hibrid ini seterusnya dibandingkan dan dianalisis dengan pengukur
ketepatan dan beberapa pengukur prestasi terpilih secara empirikal berdasarkan
kebolehan pengitlakan melalui tiga algoritma terpilih (MCS, LVQ21 dan GA) serta

set data tanda aras yang banyak.

Dalam penilaian peringkat pertama, pengukur OAERP2 telah menunjukkan nilai-
hasil yang lebih baik berbanding pengukur ketepatan, OACRP dan OAERP1
berdasarkan keunikan, kebolehbezaan, daya maklumat, bantuan ke arah kelas
minoriti, dan darjah ketekalan dan kebolehbezaan. Untuk penilaian peringkat kedua,
hampir keseluruhan algoritma terpilih yang dioptimumkan oleh pengukur OAERP2
menghasilkan kebolehan pengitlakan yang lebih baik berbanding pengukur asal dan

beberapa pengukur prestasi terpilih yang lain. Selain itu, model GA vyang
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dioptimumkan oleh pengukur OAERP2 (GA.2) menunjukkan prestasi yang
signifikan dan perbezaan signifikan secara statistik berbanding dengan model lain
yang berasaskan OAERP2 melalui kaedah penilaian menang-seri-kalah dan dua ujian
bukan parametrik. Yang lebih menarik, model GA ini juga menunjukkan prestasi
yang signifikan dan perbezaan yang signifikan secara statistik berbanding sembilan

algoritma SP tambahan berdasarkan nilai ralat dan keperluan penyimpanan.

Dari semua penilaian, ini jelas menunjukkan bahawa pengukur OAERP2 mampu
memilih solusi yang lebih baik semasa latihan klasifikasi. Hasilnya, ia memimpin ke
arah pengelas SP terlatih yang lebih baik dengan kebolehan pengitlakan yang baik.
Selain itu, melalui kaedah penilaian campuran telah membolehkan kajian ini menilai
dan membandingkan pengukur prestasi yang diuji secara sistematik dan menyeluruh

melalui cirian prestasi yang berbeza.
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