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57902305 : ĽĬŏĪĻĻŅĽĨĶƢŏıŊŗŀĔŅĶĻŉĔļŅȮŐįĬȮĔȮŐĭĭȮĔȮ2 ĶŃħńĭĮĶŇĠĠŅĴľŅĭńĦĤŇĨ 
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ĬŅĚĽŅĺ ĺńĬĺŇĽŅĕƢ ĝĬŃĮĶŃŏĽĶŇģ: ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸŏıŊŗŀŐĬŃĬŜŅŀŅĝňı
ĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶň ėĦŃőĭĶŅĦėħň ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢ : 
ŀŅěŅĶĵƢ ħĶ. ĶńĝħŅıĶ ėĦŅĺĚļƢ 

  
ĔŅĶĻŉĔļŅėĶńŘĚĬňŘĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀėńħŏĸŊŀĔėŋĦĸńĔļĦŃĪňŗŏľĴŅŃĽĴĕŀĚĨńĺŐĮĶĬŜŅĴŅŒĝƟ

ŒĬĔŅĶĺŇŏėĶŅŃľƢľŅŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸŏıŊŗŀĽĶƟŅĚŐĭĭěŜŅĸŀĚĪňŗĴňĮĶŃĽŇĪīŇĳŅıŒĝƟĪŜŅĬŅĵįĸĽŜŅľĶńĭŐĬŃ
ŐĬĺĪŅĚĮĶŃĔŀĭŀŅĝňıĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶň ėĦŃőĭĶŅĦėħň ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ ŒĬĚŅĬĬňŘŐĭƞĚĚŅĬ
ŀŀĔŏĮƦĬ 3 ĽƞĺĬėŊŀ 1) ĔŅĶĻŉĔļŅ ĺŇŏėĶŅŃľƢ ŐĸŃŏĮĶňĵĭŏĪňĵĭėĺŅĴŏľĴŅŃĽĴĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃ
ĶŃľĺƞŅĚ ĺŇīň InfoGainAttributeEval, CfsSubsetEval ŐĸŃĔŅĶœĴƞėńħŏĸŊŀĔ 2) ŏĮĶňĵĭŏĪňĵĭ
ĮĶŃĽŇĪīŇĳŅıŏĪėĬŇėĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĶŃľĺƞŅĚ ŏĪėĬŇė Random Forest, Neural Network ŐĸŃ 
Naive Bayes 3) ĺŇŏėĶŅŃľƢľŅŐĭĭěŜŅĸŀĚĪňŗŏľĴŅŃĽĴĽŜŅľĶńĭıńĥĬŅŏĮƦĬĶŃĭĭŏıŊŗŀŒľƟįŌƟŒĝƟĮĶŃŏĴŇĬ
ĮĶŃĽŇĪīŇĳŅıĔŅĶŒĝƟĚŅĬ őħĵįŌƟĺŇěńĵĴňĔĶŃĭĺĬĔŅĶĻŉĔļŅĨŅĴĕńŘĬĨŀĬŐĭĭ Cross-Industry Standard 
Process for Data Mining (CRISP-DM) ĴňĕƟŀĴŌĸĮĶŃĝŅĔĶėŊŀĭńĦĤŇĨįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶň 
ėĦŃőĭĶŅĦėħň ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ ĮƖĔŅĶĻŉĔļŅ 2556 ů 2558 ěŜŅĬĺĬ 400 ėĬ ĴňĔŅĶĺńħ
ĮĶŃĽŇĪīŇĳŅıŐĭĭěŜŅĸŀĚħƟĺĵĺŇīň 10 ů Fold Cross Validation ŐĸŃĺńħėĺŅĴĩŌĔĨƟŀĚŐĴƞĬĵŜŅħƟĺĵĔŅĶ
ĺńħėƞŅėĺŅĴĩŌĔĨƟŀĚĕŀĚĔŅĶěŜŅŐĬĔĕƟŀĴŌĸ (Accuracy) ŐĸŃĔŅĶĺńħėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬĽĴĭŌĶĦƢŏĜĸňŗĵ 
(Mean Absolute Error: MAE) ĬŀĔěŅĔĬňŘĵńĚŏĮĶňĵĭŏĪňĵĭĮĶŃĽŇĪīŇĳŅıŐĭĭěŜŅĸŀĚŏıŊŗŀĪħĽŀĭ
ĽĴĴĨŇģŅĬħƟĺĵ t-test (Dependent Sample) 

įĸĔŅĶĺŇěńĵıĭĺƞŅ įĸĔŅĶĺńħĮĶŃĽŇĪīŇĳŅıŐĭĭěŜŅĸŀĚĪňŗħňĪňŗĽŋħőħĵĔŅĶėńħŏĸŊŀĔ
ėŋĦĸńĔļĦŃħƟĺĵĺŇīň InfoGainAttributeEval ĶƞĺĴĔńĭŏĪėĬŇė Neural Network ĴňėƞŅėĺŅĴĩŌĔĨƟŀĚĕŀĚ
ĔŅĶěŜŅŐĬĔĕƟŀĴŌĸŒĬŏĔĦĤƢħň ĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĔĺƞŅĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīň CfsSubsetEval 
ŐĸŃĔŅĶœĴƞėńħŏĸŊŀĔ ŏĴŊŗŀĬŜŅįĸĴŅıńĥĬŅĶŃĭĭŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶň ėĦŃ
őĭĶŅĦėħň ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ ıĭĺƞŅ ĔĸŋƞĴĨńĺŀĵƞŅĚěŜŅĬĺĬ 199 ėĬ ĴňįĸĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅı
ėĺŅĴıŉĚıŀŒěĳŅıĶĺĴĶŃĭĭŀĵŌƞŒĬĶŃħńĭĴŅĔĽŀħėĸƟŀĚĔńĭĽĴĴĨŇģŅĬĔŅĶĺŇěńĵ 
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57902305 : Major (EDUCATIONAL INFORMATICS) 
Keyword : Data Mining, Career Advice, Feature Selection, Efficiency Modeling 

MISS Wanvisa CHANAPRASERT: Applied Data Mining of Career Advice for 
Undergraduates: A Case Study of Faculty of Archaeology, Silpakorn University  Thesis 
advisor :  Ratchadaporn Kanawong, Ph.D. 

  
This study aims to determine data mining techniques and find the appropriate 

features that apply to undergraduate career upon graduation by courtesy of the Faculty of 
Archeology, Silpakorn University. In this work divide into three parts: 1) to analyze and 
compare the variables with the selected data features (Feature Selection) between 
InfoGain, Cfs and Non-Selection 2) to compare the performance with the appropriate 
technique among Random Forest, Neural Network and Naive Bayes 3) to find a model 
suitable for use as the leading data mining techniques applied for undergraduate career of 
student in Faculty of Archeology, Silpakorn University. The Cross-Industry Standard Process 
for Data Mining (CRISP-DM) is used as a process in education. The population used in this 
research is the 400 graduates of Faculty of Archeology, Silpakorn University in Academic 
years between 2013 to 2015. The performance of the model is measured by 10-Fold Cross 
Validation Method. The accurate of classification model is determined by Accuracy 
Measurement and Mean Absolute Error In addition, the efficiency of model can test the 
assumption by t-test (Dependent Sample) 

From the comparison of model performance, we found that the performance 
of Graduate Information of Faculty of Archeology, Silpakorn University, with Neural 
Network with the selected data features (Feature Selection) technique of InfoGain is 
predictive of good accuracy. It get more effective than Cfs and non-selection. When Neural 
Network with selected data as applied to the Career Advice System for Undergraduate, We 
find the fact that the evaluation of system by using questionnaire gain the satisfactory at 
the high level which is same as our assumption in the beginning.   
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ĺŇĪĵŅĬŇıĬīƢĜĭńĭĬňŘĽŜŅŏĶŖěĽĴĭŌĶĦƢőħĵœħƟĶńĭŀĬŋŏėĶŅŃľƢĕƟŀĴŌĸľĸńĔěŅĔĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ
œħƟŐĔƞȮėĦŃőĭĶŅĦėħňȮĻŌĬĵƢėŀĴıŇĺŏĨŀĶƢȮŐĸŃĔŀĚĭĶŇĔŅĶĻŉĔļŅȮŐĸŃĪŋĬŀŋħľĬŋĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢěŅĔ
ĚĭĮĶŃĴŅĦŐįƞĬħŇĬȮ&ľĴĺħŏĚŇĬŀŋħľĬŋĬĪńŗĺœĮ'ȮĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮ2559 ěŅĔĭńĦĤŇĨĺŇĪĵŅĸńĵȮ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮįŌƟĺŇěńĵĕŀĕŀĭıĶŃėŋĦŏĮƦĬŀĵƞŅĚĽŌĚȮŐĸŃħƟĺĵėĺŅĴĝƞĺĵŏľĸŊŀŀĵƞŅĚħňĵŇŗĚěŅĔȮŀŅěŅĶĵƢȮ
ħĶ,ĶńĝħŅıĶȮėĦŅĺĚļƢȮŐĸŃĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĮŅĬŒěȮīŅĶĪńĻĬĺĚĻƢȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮ
ŀŅěŅĶĵƢȮħĶ,ĽĴŅīŇȮĬŇĸĺŇŏĻļȮĮĶŃīŅĬĔĶĶĴĔŅĶĽŀĭȮŐĸŃŀŅěŅĶĵƢȮħĶ,ĮĶŃěŇĨȮĸŇŘĴĽŅĵıĶľĴȮĔĶĶĴĔŅĶ
įŌƟĪĶĚėŋĦĺŋĥŇȮĪňŗœħƟŒľƟėŜŅĮĶŉĔļŅŏĽĬŀĕƟŀĝňŘŐĬŃĮĶŃŏħŖĬĽŜŅėńĠŐĸŃœħƟĔĶŋĦŅĨĶĺěĽŀĭĕƟŀŐĔƟœĕĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢŒĬĔŅĶĺŇŏėĶŅŃľƢŒľƟĽĴĭŌĶĦƢȮĨĸŀħěĬħŌŐĸĨŇħĨŅĴĝƞĺĵĽĶƟŅĚıĸńĚįĸńĔħńĬľĬŋĬŐĶĚĔĶŃĨŊŀĶŊŀĶƟĬ
ŐĔƞįŌƟĺŇěńĵŀĵƞŅĚĴŅĔȮĕŀĔĶŅĭĕŀĭıĶŃėŋĦŀĵƞŅĚĽŌĚȮĕŀĕŀĭıĶŃėŋĦȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢĝĺĸŇĨȮȮĕŅĺŏĕňĵĺȮ
ŀŅěŅĶĵƢīĬŅĺŋĥŇȮȮĬŇĸĴĦňȮŐĸŃėŋĦœıĶȮĶŋƞĚŏĶŊŀĚȮĪňŗœħƟĔĶŋĦŅŏĮƦĬįŌƟŏĝňŗĵĺĝŅĠıŇěŅĶĦŅĮĶŃŏĴŇĬȮŒľƟėŜŅŐĬŃĬŜŅ
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ĭĪĪňŗȮ1Ȯ 
ĭĪĬŜŅ 

 
ėĺŅĴŏĮƦĬĴŅŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĮƤĠľŅ 
 ĔŅĶĶĺĴĨńĺŏĮƦĬĔĸŋƞĴĮĶŃĝŅėĴŏĻĶļģĔŇěŀŅŏĞňĵĬȮ&ASEAN Economics Community) 
ŒĬĮƖı,Ļ,Ȯ0336ȮŏĮƦĬĔŅĶĶĺĴĔĸŋƞĴŏıŊŗŀŏĽĶŇĴĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀŒľƟĳŌĴŇĳŅėĕŀĚĮĶŃĝŅėĴŏĻĶļģĔŇě
ŀŅŏĞňĵĬĴňĻńĔĵĳŅıȮŐĸŃėĺŅĴĴňŏĽĩňĵĶĳŅıĪŅĚĔŅĶŏĴŊŀĚȮŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃĺńĥĬīĶĶĴȮėĺŅĴ
ĶƞĺĴĴŊŀħńĚĔĸƞŅĺěŃŏĮƦĬĔŅĶľĸŀĴĶĺĴȮĽƞĚįĸŒľƟĴňĸńĔļĦŃĨĸŅħŐĸŃģŅĬĔŅĶįĸŇĨŏħňĵĺĔńĬȮ&single 
market and single production base)ȮĞŉŗĚěŃŏĮƦĬĔŅĶŏĮƕħŏĽĶňĪŅĚĔŅĶėƟŅȮĔŅĶĭĶŇĔŅĶȮĔŅĶŏĚŇĬȮĔŅĶ
ĸĚĪŋĬȮŐĸŃĔŅĶŏėĸŊŗŀĬĵƟŅĵŐĶĚĚŅĬľĶŊŀĭŋėĸŅĔĶȮĽŜŅľĶńĭĔŅĶŏėĸŊŗŀĬĵƟŅĵŐĶĚĚŅĬľĶŊŀĭŋėĸŅĔĶěŃĴňĔŅĶ
ŏėĸŊŗŀĬĵƟŅĵŐĶĚĚŅĬĺŇĝŅĝňıĪňŗŏĮƕħőŀĔŅĽŒľƟŏėĸŊŗŀĬĵƟŅĵŐĶĚĚŅĬœħƟŀĵƞŅĚŏĽĶňȮŏĸŊŀĔĪŜŅĚŅĬŒĬĽĩŅĬĪňŗ
ĽŅĴŅĶĩŐĽħĚĻńĔĵĳŅıœħƟĽŌĚĽŋħěŃĔƞŀŒľƟŏĔŇħĶŅĵœħƟĪňŗĽŌĚĕŉŘĬĨŅĴœĮħƟĺĵĪŜŅŒľƟĮĶŃŏĪĻĴňĔŅĶĕĵŅĵĨńĺĪŅĚ
ŏĻĶļģĔŇěŀĵƞŅĚĔĺƟŅĚĕĺŅĚȮŒĬĕĦŃŏħňĵĺĔńĬĽƞĚįĸŒľƟŐĶĚĚŅĬŏĔŇħĳŅĺŃĔŅĶŐĕƞĚĕńĬȮĮĶŃŏĪĻœĪĵěŉĚ
ěŜŅŏĮƦĬĨƟŀĚıńĥĬŅŐĶĚĚŅĬŒľƟĴňĻńĔĵĳŅıĴŅĔĕŉŘĬȮėŋĦĽĴĭńĨŇĕńŘĬĨƟĬĕŀĚŐĶĚĚŅĬİƖĴŊŀŒĬĽŅĕŅĨƞŅĚȮŕȮĪňŗ
ĮĶŃŏĪĻĽĴŅĝŇĔŀŅŏĞňĵĬĵŀĴĶńĭĶƞĺĴĔńĬœħƟĴňĔŅĶěńħĪŜŅĕƟŀĨĔĸĚĵŀĴĶńĭĶƞĺĴėŋĦĽĴĭńĨŇĬńĔĺŇĝŅĝňıȮ
(Mutual Recognition Arrangements: MRAs) ĞŉŗĚŏĮƦĬĕƟŀĨĔĸĚŏĔňŗĵĺĔńĭĔŅĶŐĽĺĚľŅěŋħĵŀĴĶńĭ
ĶƞĺĴĔńĬŏĶŊŗŀĚėŋĦĽĴĭńĨŇĕŀĚįŌƟĪŜŅĚŅĬŐĸƟĺȮěŅĔĕƟŀĨĔĸĚħńĚĔĸƞŅĺěŃĪŜŅŒľƟŏĔŇħĔŅĶįĸńĔħńĬĽŅĕŅĺŇĝŅĝňıĪňŗ
ěŃĽŅĴŅĶĩŏėĸŊŗŀĬĵƟŅĵĔŅĶĪŜŅĚŅĬŀĵƞŅĚŏĽĶňŒĬŀĬŅėĨȮŏĝƞĬȮĺŇĝŅĝňıŒĬĳŅėĭĶŇĔŅĶŐĸŃĔŅĶĪƞŀĚŏĪňŗĵĺȮ
ŏĮƦĬĨƟĬȮĮƤěěńĵĽŜŅėńĠĪňŗĽƞĚįĸĨƞŀĻńĔĵĳŅıĕŀĚŐĶĚĚŅĬœĪĵėŊŀȮėŋĦĳŅıĔŅĶĻŉĔļŅȮŐĸŃěŅĔĔŅĶĮĶŃŏĴŇĬ
ėŋĦĳŅıĔŅĶĻŉĔļŅěŅĔľĸŅĵŐľĸƞĚĕƟŀĴŌĸĵńĚıĭĕƟŀěŜŅĔńħħƟŅĬĶŃĭĭĔŅĶĻŉĔļŅĪňŗĽƞĚįĸŒľƟĻńĔĵĳŅıĕŀĚ
ŐĶĚĚŅĬœĪĵĸħĸĚȮŏĝƞĬȮĪŜŅŒľƟėƞŅěƟŅĚŐĶĚĚŅĬĕŀĚįŌƟěĭĴľŅĺŇĪĵŅĸńĵŏĜĸňŗĵĸħĸĚȮŐĸŃĕŅħŐĶĚĚŅĬĪňŗĴň
ĪńĔļŃĪŅĚėĺŅĴėŇħĺŇŏėĶŅŃľƢȮŒĝƟĳŅļŅŀńĚĔķļœĴƞœħƟȮŐĸŃĴňĪńĔļŃĪŅĚŏĪėőĬőĸĵňĨŗŜŅȮ&ĻŌĬĵƢĭĶŇĔŅĶĺŇĝŅĔŅĶ
ŐľƞĚěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 0333' 
 ŒĬĮƖı,Ļ,Ȯ0336ȮĮĶŃŏĪĻĽĴŅĝŇĔŀŅŏĞňĵĬœħƟĸĚĬŅĴŒĬĕƟŀĨĔĸĚĵŀĴĶńĭĶƞĺĴėŋĦĽĴĭńĨŇĬńĔ
ĺŇĝŅĝňıȮľĶŊŀȮMRAs ĶƞĺĴĔńĬȮ6ȮŀŅĝňıĪňŗĽŅĴŅĶĩĪŜŅœħƟŀĵƞŅĚŏĽĶňĪńŗĺĪńŘĚŀŅŏĞňĵĬȮœħƟŐĔƞȮ/'ȮŀŅĝňıĺŇĻĺĔĶ 
&Services)Ȯ0)ȮŀŅĝňııĵŅĭŅĸȮ&Nursing Services)Ȯ1'ȮȮŀŅĝňıĽĩŅĮĬŇĔȮ&Architectural Services)Ȯ2'ȮȮ
ŀŅĝňıĔŅĶĽŜŅĶĺěȮ&Surveying Qualifications)Ȯ3'ȮŀŅĝňıĬńĔĭńĠĝňȮ&Accountancy Services)
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4'ȮŀŅĝňıĪńĬĨŐıĪĵƢȮ&Dental Practitioners)Ȯ5'ȮŀŅĝňıŐıĪĵƢȮ&Medical Practitioners)Ȯ6'ȮŀŅĝňı
ĔŅĶĭĶŇĔŅĶ-ĔŅĶĪƞŀĚŏĪňŗĵĺȮ&Tourism) ĔŅĶŏėĸŊŗŀĬĵƟŅĵŐĶĚĚŅĬİƖĴŊŀŏĽĶňŒĬĔĸŋƞĴȮ6ȮŀŅĝňıĬńŘĬȮĽƞĚįĸħňĨƞŀ
ĳŅıĶĺĴŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅĶŃħńĭŀŋħĴĻŉĔļŅȮŒľƟĴňĻńĔĵĳŅıŒĬħƟŅĬĔŅĶįĸŇĨĭŋėĸŅĔĶŒĬĽŅĵĺŇĝŅĝňıĪńŘĚȮ
6ȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĽŌĚȮĞŉŗĚĪŜŅŒľƟįŌƟěĭĔŅĶĻŉĔļŅŒĬĽŅĵĺŇĝŅĝňıĪńŘĚȮ6ȮĨńŘĚŐĨƞĶŃħńĭĮĶŇĠĠŅĨĶňěĬĩŉĚ
ĮĶŇĠĠŅŏŀĔĴňĨĸŅħĚŅĬĪňŗŏĮƕħĔĺƟŅĚĴŅĔĕŉŘĬȮ&ĔĶĴĮĶŃĝŅĽńĴıńĬīƢ, 0337'ȮŏĬŊŗŀĚěŅĔĽĩŅĭńĬĔŅĶĻŉĔļŅĴň
ľĬƟŅĪňŗŒĬĔŅĶŒľƟĔŅĶĻŉĔļŅȮŀĭĶĴȮŏįĵŐıĶƞėĺŅĴĶŌƟȮŐĸŃĴňĭĪĭŅĪŒĬĔŅĶįĸŇĨĭńĦĤŇĨŏĕƟŅĽŌƞĨĸŅħŐĶĚĚŅĬȮ
ěŉĚĴňėĺŅĴěŜŅŏĮƦĬĨƟŀĚĴňĔŅĶĻŉĔļŅŐĬĺőĬƟĴĔŅĶĮĶńĭĨńĺȮŐĸŃĔŅĶŏĨĶňĵĴĔŅĶĶŀĚĶńĭėĺŅĴıĶƟŀĴĔŅĶĔƟŅĺ
ŏĕƟŅĽŌƞĮĶŃĝŅėĴŀŅŏĞňĵĬȮħńĚĬńŘĬĔŅĶŏĮƕħŏĽĶňĮĶŃĝŅėĴŏĻĶļģĔŇěŀŅŏĞňĵĬěŃĪŜŅŒľƟĴňĔŅĶŐĕƞĚĕńĬĕŀĚ
ĽĩŅĬĻŉĔļŅŏıŊŗŀıńĥĬŅĻńĔĵĳŅıŒĬħƟŅĬĔŅĶįĸŇĨĭńĦĤŇĨŒľƟŏĮƦĬĭŋėĸŅĔĶŒĬĽŅĵĺŇĝŅĝňıŐĶĚĚŅĬĨƞŅĚȮŕȮ
ĕŀĚĔĸŋƞĴĮĶŃŏĪĻŀŅŏĞňĵĬȮŐĸŃĨĸŅħĚŅĬĬŅĬŅĮĶŃŏĪĻŒĬĶŃħńĭĽŅĔĸȮĜŃĬńŘĬěŉĚĨƟŀĚĴŋƞĚŏĬƟĬŒľƟėĺŅĴ
ĽĬŒěŐĸŃĨĶŃľĬńĔĪňŗěŃĮĶńĭĨńĺĨŅĴĽĳŅıŐĺħĸƟŀĴĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅĺĔŅĦƢĕŀĚŏĻĶļģĔŇěőĸĔ
ŏĮƦĬœĮŐĬĺĪŅĚŏħňĵĺĔńĭĔŅĶĭĶŇľŅĶěńħĔŅĶĕŀĚĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗœħƟħŜŅŏĬŇĬĔŅĶĭĶŇľŅĶěńħĔŅĶĻŉĔļŅȮ
ŏıŊŗŀŒľƟĭĶĶĸŋĺńĨĩŋĮĶŃĽĚėƢȮŏĮƚŅľĴŅĵȮĺŇĽńĵĪńĻĬƢȮıńĬīĔŇěȮőħĵĴŋƞĚįĸŇĨĭńĦĤŇĨŒľƟĨĶĚĔńĭĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĔŅĶŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF)  ŏıŊŗŀŒľƟŏĔŇħĮĶŃĽŇĪīŇįĸĽŌĚĽŋħŒĬĔŅĶěńħĔŅĶĻŉĔļŅĕŀĚĝŅĨŇȮ 
 ĽŅĶŃĽŜŅėńĠĨŅĴľĸńĔĔŅĶȮTQF ėŊŀĴŋƞĚıńĥĬŅěńħĔĶŃĭĺĬĔŅĶĻŉĔļŅĕŀĚĮĶŃŏĪĻŒľƟŏĮƦĬĪňŗ
ĵŀĴĶńĭĪńħŏĪňĵĴĔńĭĽĩŅĭńĬŀŋħĴĻŉĔļŅĪńŘĚŒĬĮĶŃŏĪĻŐĸŃĨƞŅĚĮĶŃŏĪĻŏĮƕħŒľƟĽĩŅĭńĬŀŋħĴĻŉĔļŅĽŅĴŅĶĩ
ĭĶŇľŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬľĸńĔĽŌĨĶœħƟľĸŅĔľĸŅĵȮŏıŊŗŀŏĮƦĬĔŅĶŏĽĶŇĴėĺŅĴĴńŗĬŒěħƟŅĬĴŅĨĶģŅĬ
ėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟŒľƟĭńĦĤŇĨĴňėĺŅĴĽŋĕĔńĭĔŅĶĮĶŃĔŀĭŀŅĝňıȮĴňėĺŅĴıŉĚıŀŒě
ŐĸŃĳŅėĳŌĴŇŒěĪňŗĨĶĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĬŅĵěƟŅĚľĶŊŀįŌƟĮĶŃĔŀĭĔŅĶȮĨĸŀħěĬĴňėĺŅĴŏĔňŗĵĺĕƟŀĚ
ĽŀħėĸƟŀĚĔńĭĔŅĶħŜŅŏĬŇĬĬőĵĭŅĵĕŀĚĮĶŃŏĪĻěŅĔĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚĴŅĨĶģŅĬ
ĽĩŅĭńĬŀŋħĴĻŉĔļŅĨŅĴėĺŅĴŒĬĴŅĨĶŅȮ6ȮŐĸŃĴŅĨĶŅȮ/4ȮŐľƞĚıĶŃĶŅĝĭńĠĠńĨŇĶŃŏĭňĵĭĭĶŇľŅĶĶŅĝĔŅĶ
ĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮı,Ļ,Ȯ0324ȮĪňŗĺƞŅħƟĺĵħƟŅĬĺŇĝŅĔŅĶĕŀĚĽĩŅĭńĬŀŋħĴĻŉĔļŅĴňĻńĔĵĳŅıŐĸŃėĺŅĴ
ıĶƟŀĴŒĬĔŅĶĮĢŇĭńĨŇĳŅĶĔŇěħƟŅĬĺŇĝŅĔŅĶĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢȮıńĬīĔŇěȮĕŀĚĽĩŅĭńĬŀŋħĴĻŉĔļŅŐĸŃ
ŐįĬĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚĮĶŃŏĪĻĨĸŀħěĬįŌƟŒĝƟĭńĦĤŇĨőħĵĶĺĴȮĴň
ľĸńĔĮĶŃĔńĬĺƞŅįŌƟŏĶňĵĬěŃœħƟĶńĭĔŅĶĭĶŇĔŅĶĔŅĶĻŉĔļŅĪňŗħňĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟœħƟŀĵƞŅĚĴňėŋĦĳŅıȮĴňĔŅĶ
ĭĶŇľŅĶěńħĔŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃŏĔŇħĮĶŃőĵĝĬƢĽŌĚĽŋħĨƞŀŀĚėƢĔĶŒĬĳŅıĶĺĴȮěŉĚĨƟŀĚħŜŅŏĬŇĬĔŅĶ
ıńĥĬŅľĸńĔĽŌĨĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĶŇŗĴěŅĔĔŅĶĽĶƟŅĚėĺŅĴŏĕƟŅŒěŒĬŏĝŇĚĮĶńĝĠŅŐĸŃŏĕƟŅŒěŒĬŐĬĺėŇħ
ıŊŘĬģŅĬĕŀĚľĸńĔĽŌĨĶŒľƟĝńħŏěĬŐĸŃŏĮƦĬœĮŒĬĪŇĻĪŅĚŏħňĵĺĔńĬĪńŘĚŒĬĽƞĺĬĕŀĚįŌƟĽĶƟŅĚŐĸŃįŌƟŒĝƟĔƞŀĬȮőħĵ
ĔĸŋƞĴįŌƟĬŜŅĪŅĚėĺŅĴėŇħĨƟŀĚĴňėĺŅĴĝńħŏěĬŐĸŃĽŊŗŀĽŅĶŒľƟįŌƟĮĢŇĭńĨŇŏĕƟŅŒěĨĶĚĔńĬŐĸƟĺěŉĚŏĽĬŀĶŌĮŐĭĭŐĸŃ
ŐĬĺĪŅĚĕŀĚľĸńĔĽŌĨĶȮœıĤŌĶĵƢȮĽŇĬĸŅĶńĨĬƢȮ&0332'ȮĞŉŗĚĔŅĶĽĬńĭĽĬŋĬŒľƟįŌƟŏĶňĵĬœħƟĶńĭĔŅĶĭĶŇĔŅĶĔŅĶĻŉĔļŅ
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ĪňŗĴňėŋĦĳŅıĬńŘĬȮĽĩŅĭńĬŀŋħĴĻŉĔļŅěŃĨƟŀĚĴňĶŃĭĭĭĶŇľŅĶěńħĔŅĶĪňŗĴňėĺŅĴŏľĴŅŃĽĴȮĴňĴŅĨĶģŅĬĪňŗěŃ
ĝƞĺĵŒľƟŏĕƟŅĩŉĚŐľĸƞĚĕƟŀĴŌĸŏıŊŗŀŐĽĺĚľŅėĺŅĴĶŌƟœħƟ 
 ėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĔƞŀĨńŘĚĕŉŘĬŏĴŊŗŀĮƖȮı,Ļ,Ȯ0276ȮĴňěŋħĴŋƞĚľĴŅĵľĸńĔŒľƟ
ŏĮƦĬėĦŃĺŇĝŅĪňŗįĸŇĨėĶŌŀŅěŅĶĵƢŐĸŃĬńĔőĭĶŅĦėħňȮĶĺĴĪńŘĚŏěƟŅľĬƟŅĪňŗĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬőĭĶŅĦėħňŏıŊŗŀ
ĮĢŇĭńĨŇľĬƟŅĪňŗŒĬĔŀĚőĭĶŅĦėħňĕŀĚĔĶĴĻŇĸĮŅĔĶȮľĶŊŀĚŅĬŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭőĭĶŅĦėħňȮėĦŃ
őĭĶŅĦėħňŏĮƕħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶĻŇĸĮĻŅĽĨĶĭńĦĤŇĨȮěŜŅĬĺĬȮ6ȮľĸńĔĽŌĨĶĽŅĕŅĺŇĝŅŏŀĔȮėŊŀȮ
ĽŅĕŅĺŇĝŅŏŀĔőĭĶŅĦėħňȮĽŅĕŅĺŇĝŅŏŀĔĮĶŃĺńĨŇĻŅĽĨĶƢĻŇĸĮŃȮĽŅĕŅĺŇĝŅŏŀĔĴŅĬŋļĵĺŇĪĵŅȮĽŅĕŅĺŇĝŅŏŀĔ
ĳŅļŅœĪĵȮĽŅĕŅĺŇĝŅŏŀĔĳŅļŅŀńĚĔķļȮŐĸŃĽŅĕŅĺŇĝŅŏŀĔĳŅļŅİĶńŗĚŏĻĽȮħƟĺĵĔŅĶĪňŗėĦŃőĭĶŅĦėħňŏĮƦĬ
ėĦŃĺŇĝŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬŏĜıŅŃħƟŅĬȮŐĸŃįŌƟĪňŗĽĬŒěŏĕƟŅĻŉĔļŅĨƞŀĵńĚĕŅħėĺŅĴĶŌƟĪňŗ
ĝńħŏěĬŏĔňŗĵĺĔńĭėĦŃőĭĶŅĦėħňŀŅěĽƞĚįĸŒľƟĕŅħĭńĦĤŇĨĪňŗŏĔƞĚȮŐĸŃĴňėŋĦĳŅıŏĕƟŅĴŅĻŉĔļŅĨƞŀŒĬľĸńĔĽŌĨĶ
œħƟȮĩŉĚŀĵƞŅĚœĶĔŖĨŅĴŐĨƞĸŃĮƖĔŅĶĻŉĔļŅėĦŃőĭĶŅĦėħňěŃĴňįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŏıŊŗŀŏĕƟŅĽŌƞĨĸŅħŐĶĚĚŅĬŒĬ
ĽŅĕŅĺŇĝŅĝňıȮĨŅĴĔĸŋƞĴŀŅĝňıĨƞŅĚȮŕȮŐĸŃĨŅĴĮĶŃŏĳĪĚŅĬĪňŗĭńĦĤŇĨĽĬŒěȮĞŉŗĚĽŀħėĸƟŀĚıńĬīĔŇěĽŜŅėńĠŒĬ
ĔŅĶįĸŇĨĭńĦĤŇĨȮŐĸŃıńĥĬŅĬńĔĻŉĔļŅĕŀĚėĦŃőĭĶŅĦėħňȮŒĬıńĬīĔŇěȮħƟŅĬĪňŗȮ1 ĔŅĶěńħĔŅĶĻŉĔļŅőħĵ
įĸŇĨĭńĦĤŇĨĪňŗŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶȮŐĸŃŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĽńĚėĴȮŐĸŃ
ĽŀħėĸƟŀĚĔńĭŐįĬĵŋĪīĻŅĽĨĶƢĪňŗȮ0ȮĔŅĶıńĥĬŅĬńĔĻŉĔļŅŏıŊŗŀŏĽĶŇĴĽĶƟŅĚėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĮĸŌĔİƤĚ
ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮŒĬĔĸĵŋĪīƢĪňŗȮ4  ėŊŀȮĔŅĶıńĥĬŅĽĴĶĶĩĬŃĻŇļĵƢŏĔƞŅȮ
ŏıŊŗŀĶŀĚĶńĭĔŅĶĪŜŅĚŅĬȮĔŅĶĮĶŃĔŀĭŀŅĝňıȮŒĬĮĶŃĝŅėĴŀŅŏĞňĵĬȮĶĺĴĪńŘĚŏĮƦĬœĮĨŅĴĵŋĪīĻŅĽĨĶƢĪňŗȮ6Ȯ
ĔŅĶıńĥĬŅĶŃĭĭĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶĭĶŇľŅĶěńħĔŅĶĨŅĴıńĬīĔŇěŒľƟĴňĮĶŃĽŇĪīŇĳŅıȮŒĬĔĸĵŋĪīƢĪňŗȮ1 ėŊŀȮ
ĔŅĶěńħĪŜŅģŅĬĕƟŀĴŌĸŐĸŃĮĶńĭĮĶŋĚĶŃĭĭŏėĶŊŀĕƞŅĵĕƟŀĴŌĸĽŅĶĽĬŏĪĻȮ&ĝĺĸŇĨȮĕŅĺŏĕňĵĺ, 0335'ȮěŅĔįĸ
ĽĩŇĨŇĕƟŀĴŌĸĔŅĶĨŇħĨŅĴĳŅĺŃĔŅĶĴňĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮĵƟŀĬľĸńĚĕŀĚįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅėĦŃőĭĶŅĦėħňȮ
ĶŃħńĭĮĶŇĠĠŅĨĶňȮĶŃľĺƞŅĚĮƖĔŅĶĻŉĔļŅȮ0332*Ȯ0333ȮŐĸŃȮ0334ȮıĭĺƞŅįŌƟĴňĚŅĬĪŜŅĴňŐĬĺőĬƟĴĪňŗěŃĪŜŅĚŅĬ
ĨĶĚĽŅĕŅĺŇĝŅĴŅĔĕŉŘĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮŐĨƞĨĶĚĔńĬĕƟŅĴįŌƟœħƟŏĚŇĬŏħŊŀĬĨŅĴŏĔĦĤƢȮ(Ĕ,ı,) ĔŖĴňěŜŅĬĺĬ
ĸħĸĚŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅħƟĺĵŏĝƞĬĔńĬȮħńĚĨŅĶŅĚĪňŗȮ/ȮőħĵĔŀĚŐįĬĚŅĬȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮœħƟ
ĶĺĭĶĺĴŀĵŌƞŒĬĶŌĮŐĭĭĶŅĵĚŅĬĽŜŅľĶńĭįŌƟĭĶŇľŅĶȮľŅĔŐĨƞĕƟŀĴŌĸħńĚĔĸƞŅĺŀŅěĵńĚœĴƞĽŅĴŅĶĩĬŜŅĴŅŒĝƟ
ĮĶŃőĵĝĬƢĽŌĚĽŋħœħƟ 
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ĨŅĶŅĚĪňŗȮ1 ěŜŅĬĺĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĮĶŃěŜŅĮƖĔŅĶĻŉĔļŅȮ0332*Ȯ
0333ȮŐĸŃȮ0334ȮŐĸŃĽĶŋĮěŜŅĬĺĬįŌƟĨŀĭŐĭĭĽŀĭĽŜŅĶĺěĳŅĺŃĴňĚŅĬĪŜŅĕŀĚĭńĦĤŇĨ 

ĮƖĔŅĶĻŉĔļŅĪňŗ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
/ěŜŅĬĺĬįŌƟĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 

ěŜŅĬĺĬ
įŌƟĨŀĭ
Őĭĭ
ĽŜŅĶĺě 
Ȯ&ĶƟŀĵĸŃ'Ȯ 

ěŜŅĬĺĬįŌƟ
ĪŜŅĚŅĬŐĸƟĺ
ľĶŊŀĮĶŃĔŀĭ
ŀŅĝňıŀŇĽĶŃ 
(ėŜŅĬĺĦĨŅĴ
ŏĔĦĤƢĮĔĨŇ' 
Ȯ&ĶƟŀĵĸŃ'Ȯ 

ěŜŅĬĺĬįŌƟĴňĚŅĬĪŜŅ
ŐĸŃĮĶŃĔŀĭŀŅĝňı
ŀŇĽĶŃœĴƞĶĺĴįŌƟĻŉĔļŅ
ĨƞŀȮŐĸŃĴňĚŅĬŏħŇĴ
ŀĵŌƞŐĸƟĺȮ&ĨŅĴŏĔĦĤƢ
ĔŅĶėŜŅĬĺĦĕŀĚȮ 
ĽĴĻ,' &ĶƟŀĵĸŃ' 

ěŜŅĬĺĬįŌƟ
œĴƞĴňĚŅĬ
ĪŜŅ 
&ĶƟŀĵĸŃ' 

ěŜŅĬĺĬįŌƟ
ĪŜŅĚŅĬ
ĨĶĚ
ĽŅĕŅĺŇĝŅ 
&ĶƟŀĵĸŃ' 

ěŜŅĬĺĬįŌƟ
œħƟ
ŏĚŇĬŏħŊŀĬ
ĨŅĴ
ŏĔĦĤƢȮ
&Ĕ,ı,' 
&ĶƟŀĵĸŃ' 

ĮƖĔŅĶĻŉĔļŅȮ
0334 
ěŜŅĬĺĬȮ033ȮėĬȮ 

00. ėĬ 
&64,05) 

/16 ėĬ 
&40,51) 

/15 ėĬ 
&45,60) 

43 ėĬ 
&07,33) 

/.0 ėĬ 
&52,23) 

7. ėĬ 
&43,47) 

ĮƖĔŅĶĻŉĔļŅȮ
0333 
ěŜŅĬĺĬȮ196ȮėĬȮ 

/3. ėĬ 
&54,31) 

66 ėĬ 
&58.67) 

66 ėĬ 
&65.19) 

25 ėĬ 
&31.33) 

42 ėĬ 
&50,51) 

42 ėĬ 
&50,51) 

ĮƖĔŅĶĻŉĔļŅȮ
0332 
ěŜŅĬĺĬȮ230ȮėĬ 

126 ėĬ 
&54.78' 

81ȮėĬ 
(64.29) 

 

79 ėĬ 
(79.00) 

21 ėĬ 
(16.67) 

54 ėĬ 
(66.67) 

81 ėĬ 
(100) 

ĪňŗĴŅ: ĽĶŋĮŏĭŊŘŀĚĨƟĬȮĳŅĺŃĴňĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĮĶŃěŜŅĮƖĔŅĶĻŉĔļŅȮ0332*Ȯ0333Ȯ
ŐĸŃȮ0334Ȯ&ĔŀĚŐįĬĚŅĬȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ, 0336' 

 
 ĽĩŅĭńĬŀŋħĴĻŉĔļŅĴňĕƟŀĴŌĸĪňŗĩŌĔěńħŏĔŖĭŀĵŌƞŏĮƦĬěŜŅĬĺĬĴŅĔĕƟŀĴŌĸĨƞŅĚȮŕȮŏıŇŗĴĴŅĔĕŉŘĬĨŅĴ
ĔŅĶŏĨŇĭőĨėĺĭėŌƞĔńĭėĺŅĴĪńĬĽĴńĵĕŀĚŏĪėőĬőĸĵňĮĶŃĔŀĭĔńĭĴňģŅĬĕƟŀĴŌĸĕĬŅħŒľĠƞŐĸŃĴňĕƟŀĴŌĸ
ĽŅĶĽĬŏĪĻĳŅĵŒĬĴňŐİĚŀĚėƢėĺŅĴĶŌƟĽŜŅėńĠĞƞŀĬŀĵŌƞȮěŅĔėĺŅĴĔƟŅĺľĬƟŅĕŀĚŏĪėőĬőĸĵňěŉĚŏĔŇħĻŅĽĨĶƢħƟŅĬ
ĮƤĠĠŅĮĶŃħŇļģƢȮ&Artificial Intelligence'ȮĶƞĺĴĔńĭĺŇĺńĥĬŅĔŅĶĕƟŀĴŌĸőħĵȮGroup (0./.'ȮŀƟŅĚĩŉĚŒĬȮ
ĽŅĵĝĸȮĽŇĬĽĴĭŌĶĦƢĪŀĚȮ&0336'ȮĔĸƞŅĺĺƞŅȮĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸěŃŏĮƦĬĔĶŃĭĺĬĔŅĶėƟĬľŅėĺŅĴĽńĴıńĬīƢȮ
ĶŌĮŐĭĭȮľĶŊŀĔġŏĔĦĤƢȮőħĵĬŜŅĕƟŀĴŌĸĮĶŇĴŅĦĴŅĔěŅĔŐľĸƞĚěńħŏĔŖĭĕƟŀĴŌĸĕĬŅħŒľĠƞĪňŗŏĔŖĭœĺƟĬŜŅĴŅŏĕƟŅĽŌƞ
ĔĶŃĭĺĬĔŅĶĺŇīňĪŅĚėĦŇĨĻŅĽĨĶƢȮŐĸŃĽĩŇĨŇĴŅĝƞĺĵŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃěńħĔŅĶĕƟŀĴŌĸȮĔŅĶĪŜŅ
ŏľĴŊŀĚĕƟŀĴŌĸĬńŘĬĴňŏĪėĬŇėĪňŗĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟœħƟĴŅĔĴŅĵőħĵœħƟĴňĚŅĬĺŇěńĵħƟŅĬĔŅĶĻŉĔļŅěŅĔĕƟŀĴŌĸĪňŗĴň
ŀĵŌƞŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅȮŏĝƞĬ ĚŅĬĺŇěńĵĕŀĚȮĽĴķĪńĵȮĔĸńħŐĔƟĺȮŀĶœĪȮĝńŘĺŏěĶŇĠȮŐĸŃĝŜŅĬŅĠȮ
ŏěĶŇĠĶŋƞĚŏĶŊŀĚȮ&0335'ȮœħƟĻŉĔļŅĮƤěěńĵĪňŗĴňįĸĨƞŀĔŅĶĨńħĽŇĬŒěŏĸŊŀĔĨŜŅŐľĬƞĚĚŅĬĕŀĚĬńĔĻŉĔļŅ
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢľĴŌƞĭƟŅĬěŀĴĭŉĚěŅĔĕƟŀĴŌĸĳŅĺŃĴňĚŅĬĪŜŅĕŀĚĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĮƖĔŅĶĻŉĔļŅȮ



 5 
 

 

0333ȮůȮ0335ȮěŜŅĬĺĬȮ/*711ȮėĬȮőħĵěŜŅŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸȮ&Classification)ȮħƟĺĵŏĪėĬŇė Decision 
TreeȮŏĮĶňĵĭŏĪňĵĭĔńĭŏĪėĬŇė Logistic RegressionȮıĭĺƞŅŐĭĭěŜŅĸŀĚĪňŗŒĝƟŏĪėĬŇė Decision Tree ŒľƟ
ėĺŅĴĩŌĔĨƟŀĚĽŌĚĽŋħĪňŗȮ35,15ȮŐĸŃĚŅĬĺŇěńĵĕŀĚȮŏĽĔĽĶĶėƢȮĺŇĸńĵĸńĔļĦƢȮĺŇĳŅȮŏěĶŇĠĳńĦĤŅĶńĔļƢȮŐĸŃ
ħĺĚħŅĺȮĺŇĝŅħŅĔŋĸȮ&0336'ȮœħƟıńĥĬŅŐĭĭěŜŅĸŀĚĪŜŅĬŅĵįĸĔŅĶŏĶňĵĬĬńĔŏĶňĵĬȮőĶĚŏĶňĵĬĽŅīŇĨŐľƞĚ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮĺŇĪĵŅŏĕĨĔŜŅŐıĚŐĽĬȮĻŌĬĵƢĺŇěńĵŐĸŃıńĥĬŅĔŅĶĻŉĔļŅȮěŅĔĕƟŀĴŌĸĬńĔŏĶňĵĬ
ĶŃħńĭĴńīĵĴĻŉĔļŅĮƖĪňŗȮ2ȮĶŃľĺƞŅĚĮƖĔŅĶĻŉĔļŅȮ0331ȮůȮ0334ȮěŜŅĬĺĬȮ303ȮĶŃŏĭňĵĬȮ16 ėŋĦĸńĔļĦŃȮ
ıĭĺƞŅĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĝŋħĕƟŀĴŌĸŐĭĭœĴƞěńħĔĸŋƞĴĺŇīňȮCorrelation ů based Feature 
SelectionȮĶƞĺĴĔńĭŏĪėĬŇė Neural NetworkȮŒľƟėƞŅėĺŅĴĩŌĔĨƟŀĚĽŌĚĽŋħĪňŗĶƟŀĵĸŃȮ72,26ȮŐĸŃĴňėƞŅėĺŅĴ
ėĸŅħŏėĸŊŗŀĬĽĴĭŌĶĦƢŏĜĸňŗĵĪňŗȮ.,/66.ȮĞŉŗĚĴňėĺŅĴŏľĴŅŃĽĴĪňŗĽŋħȮĽƞĺĬĚŅĬĺŇěńĵĕŀĚȮ&ĝŋĨŇĴŅȮŀŋĨĴŃĴŋĦňĵƢȮ
ŐĸŃĮĶŃĽĚėƢȮĮĶŅĦňĨıĸĔĶńĚ, 0331'ȮœħƟľŅĮƤěěńĵĪňŗĴňįĸĨƞŀĔŅĶĨńħĽŇĬŒěŏĸŊŀĔĽŅĕŅĺŇĝŅŏĶňĵĬĕŀĚ
ĬńĔĻŉĔļŅĶŃħńĭŀŋħĴĻŉĔļŅȮěŅĔĕƟŀĴŌĸĬńĔĻŉĔļŅĶŃħńĭŀŋħĴĻŉĔļŅĴľŅĺŇĪĵŅĸńĵĳŅėĶńģŐĸŃŏŀĔĝĬȮ
ěŜŅĬĺĬȮ7ȮŐľƞĚȮőħĵŒĝƟŏĪėĬŇė Decision TreeȮŐĸŃŏĮĶňĵĭŏĪňĵĭŏĪėĬŇė Bayesian NetworksȮŏıŊŗŀ
ıńĥĬŅŐĭĭěŜŅĸŀĚĪŜŅĬŅĵĶŃĭĭĨńħĽŇĬŒěŏĸŊŀĔĽŅĕŅĺŇĝŅŏĶňĵĬȮıĭĺƞŅŏĪėĬŇė Bayesian Networks Ĵň
ėƞŅėĺŅĴŐĴƞĬĵŜŅĽŌĚĽŋħĶƟŀĵĸŃȮ7/,13Ȯ 
 ŏľŖĬœħƟĺƞŅĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸŏĮƦĬŏėĶŊŗŀĚĴŊŀĝƞĺĵŒľƟĪĶŅĭĽĩŅĬĔŅĶĦƢĶŌĮŐĭĭĨƞŅĚȮŕȮĝƞĺĵ
ŏıŇŗĴőŀĔŅĽŏĸŊŀĔĪňŗĽƞĚŏĽĶŇĴŒľƟĪĶŅĭĮƤěěńĵĽŜŅėńĠŏıŊŗŀĺŅĚŐįĬĔĸœĔĶŀĚĶńĭĔŅĶıńĥĬŅŐĸŃĝňŘŐěĚŐĬĺĪŅĚȮ
ĨĸŀħěĬĽĶƟŅĚĔĶŃĭĺĬĪńĻĬƢĔŅĶŏĶňĵĬĶŌƟĶŃľĺƞŅĚėĺŅĴĽńĴıńĬīƢĨƞŅĚȮŕȮŀĵƞŅĚĴňŏĮƚŅľĴŅĵȮŐĨƞĵńĚıĭĮƤĠľŅ
ĪňŗĽŜŅėńĠŒĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮėŊŀȮĔŅĶŒĝƟĮƤěěńĵĕƟŀĴŌĸĪňŗĮĶŃĔŀĭħƟĺĵĕƟŀĴŌĸėŋĦĸńĔļĦŃěŜŅĬĺĬĴŅĔ
ŐĸŃŏľĸƞŅĬňŘȮŀŅěĴňĪńŘĚĽƞĺĬĪňŗœĴƞŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅŐĭĭěŜŅĸŀĚĪŜŅŒľƟŏĔŇħėĺŅĴĞŘŜŅĞƟŀĬȮ&ŏĽĔĽĶĶėƢȮ
ĺŇĸńĵĸńĔļĦƢȮĺŇĳŅȮŏěĶŇĠĳńĦĤŅĶńĔļƢȮŐĸŃħĺĚħŅĺȮĺŇĝŅħŅĔŋĸ, 0336'ȮĞŉŗĚĔŅĶŒĝƟĕƟŀĴŌĸėŋĦĸńĔļĦŃľĸŅĵ
ĨńĺěŃĵŇŗĚĪŜŅŒľƟŒĝƟŏĺĸŅĬŅĬĴŅĔŒĬĔŅĶıńĥĬŅŐĭĭěŜŅĸŀĚȮħńĚĬńŘĬĕńŘĬĨŀĬŒĬĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃěŉĚ
ŏĮƦĬĕńŘĬĨŀĬĽŜŅėńĠ 
 ĚŅĬĺŇěńĵĬňŘȮįŌƟĺŇěńĵěŉĚŏĔŇħŐĬĺėŇħŒĬĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĕƟŀĴŌĸĪňŗĴňĴŅĽĔńħŏĕƟŅĔĶŃĭĺĬĔŅĶ
ĪŜŅŏľĴŊŀĚĕƟŀĴŌĸŒľƟœħƟĴŅĞŉŗĚĕƟŀĴŌĸĪňŗĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĪňŗĽŋħȮőħĵėńħŏĸŊŀĔėŋĦĸńĔļĦŃĪňŗĴňėĺŅĴĽŜŅėńĠĨƞŀ
ĮƤěěńĵĔŅĶĬŜŅŏĕƟŅĕƟŀĴŌĸœĮĽŌƞĔŅĶĬŜŅŏĪėĬŇėĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĴŅĮĶŃĵŋĔĨƢŒĝƟŏıŊŗŀŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭ
ĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮŏıŊŗŀŒľƟŏĮƦĬĨńĺŐĪĬėĺŅĴĶŌƟŏĔňŗĵĺĔńĭŀŅĝňı
ĳŅĵľĸńĚĬńĔĻŉĔļŅėĦŃőĭĶŅĦėħňĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮĶĺĴĪńŘĚĵńĚŏĮƕħĴŋĴĴŀĚŐĬŃĬŜŅėĦŃőĭĶŅĦėħňŐĔƞ
ĬńĔŏĶňĵĬŐĸŃĬńĔĻŉĔļŅŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅȮľĶŊŀőĶĚŏĶňĵĬȮĶĺĴĩŉĚįŌƟĮĔėĶŀĚŏıŊŗŀĽĶƟŅĚėĺŅĴĶŌƟěńĔľĶŊŀ
ėĺŅĴĽĬŒěŏĕƟŅŒěĩŉĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĔŀĭŀŅĝňıĕŀĚĬńĔĻŉĔļŅȮĬŀĔěŅĔĬňŘĵńĚĽŅĴŅĶĩĬŜŅĕƟŀĴŌĸ
ĴŅŒĝƟĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅěńħĔŅĶľĸńĔĽŌĨĶŒľƟĴňėĺŅĴĪńĬĽĴńĵŏĮƦĬĮƤěěŋĭńĬħƟŅĬĪńĔļŃĝňĺŇĨŐĸŃĪńĔļŃ
ĔŅĶĮĶŃĔŀĭŀŅĝňıĪňŗŏľĴŅŃĽĴĔńĭĔŅĶįĸŇĨĭńĦĤŇĨŒĬĻĨĺĶĶļĪňŗȮ0/ȮĨĸŀħěĬėĺŅĴĽŅĴŅĶĩĭńĦĤŇĨĪňŗĬŜŅ
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ėĺŅĴĶŌƟħƟŅĬĺŇĝŅĔŅĶĴŅŒĝƟŒĬĺŇĝŅĝňıĔŅĶĪŜŅĚŅĬȮĬŀĔěŅĔĬňŘĵńĚĽŅĴŅĶĩĽŃĪƟŀĬĳŅıĸńĔļĦƢėĺŅĴ
ŏĝňŗĵĺĝŅĠĕŀĚĽĩŅĭńĬŀŋħĴĻŉĔļŅŒľƟĪńĬĨƞŀĽĩŅĬĔŅĶĦƢĶĺĴĨńĺĕŀĚĳŌĴŇĳŅėŀŅŏĞňĵĬȮŏıŊŗŀıńĥĬŅĔĶŀĭ
ėŋĦĺŋĥŇĕŀĚľĸńĔĽŌĨĶŒľƟĽŅĴŅĶĩįĸŇĨėŋĦĺŋĥŇĭńĦĤŇĨĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĽĩŅĬĮĶŃĔŀĭĔŅĶȮŐĸŃĔŜŅĸńĚ
ŐĶĚĚŅĬŒľƟĨĶĚĨŅĴŏĮƚŅľĴŅĵŒĬĶŃħńĭĮĶŃŏĪĻȮĶŃħńĭŀŅŏĞňĵĬȮŐĸŃĶŃħńĭĽŅĔĸœħƟĨƞŀœĮŒĬŀĬŅėĨ 

 
ĺńĨĩŋĮĶŃĽĚėƢĕŀĚĚŅĬĺŇěńĵ 
 1. ŏıŊŗŀĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃŏĮĶňĵĭŏĪňĵĭĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĪňŗĴňėĺŅĴŏľĴŅŃĽĴħƟĺĵ
ŏĪėĬŇė Random ForestsȮŏĪėĬŇėȮNeural Network ŐĸŃŏĪėĬŇėȮNaive Bayes 
 2. ŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮ 
ėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮħƟĺĵĶŌĮŐĭĭĪňŗĺŇŏėĶŅŃľƢœħƟěŅĔĺńĨĩŋĮĶŃĽĚėƢĕƟŀĪňŗȮ/ȮŐĸŃ
ĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıĔŅĶŒĝƟĚŅĬ 
 
ĽĴĴĨŇģŅĬĕŀĚĚŅĬĺŇěńĵ 
 ŐĭĭěŜŅĸŀĚĶŃĭĭŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶĪňŗıńĥĬŅĕŉŘĬĴňĮĶŃĽŇĪīŇĳŅıĽŅĴŅĶĩĬŜŅœĮŒĝƟĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒěŒĬĔŅĶŏĸŊŀĔ
ĮĶŃĔŀĭŀŅĝňıœħƟ őħĵįŌƟŒĝƟĶŃĭĭĴňĶŃħńĭĔŅĶĵŀĴĶńĭŐĸŃıŉĚıŀŒěĨƞŀĔŅĶŒĝƟĚŅĬĶŃĭĭŐĬŃĬŜŅŀŅĝňı
ĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĪňŗıńĥĬŅĕŉŘĬŀĵŌƞŒĬĶŃħńĭĴŅĔľĶŊŀĴň
ėƞŅŏĜĸňŗĵĴŅĔĔĺƞŅľĶŊŀŏĪƞŅĔńĭȮ3.51 
 
ĕŀĭŏĕĨĕŀĚĚŅĬĺŇěńĵ 
 1. ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸŏıŊŗŀŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮ
ėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ ħƟĺĵĺŇīňĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸ 
 2. ĕƟŀĴŌĸĭńĦĤŇĨįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ 
ĮƖĔŅĶĻŉĔļŅȮ2556 ů 2558ȮĮĶŃĔŀĭħƟĺĵ 
 0,/ȮĕƟŀĴŌĸĪŃŏĭňĵĬĮĶŃĺńĨŇŐĸŃįĸĔŅĶĻŉĔļŅĭńĦĤŇĨįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňȮ
ėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĮƖĔŅĶĻŉĔļŅȮ2556 ů 2558ȮĪňŗœħƟĚŅĬĪŜŅľĶŊŀĮĶŃĔŀĭŀŅĝňı
ŀŇĽĶŃěŜŅĬĺĬȮ400 ėĬȮ&ĕƟŀĴŌĸěŅĔĶŃĭĭĭĶŇĔŅĶĻŉĔļŅȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĦȮĺńĬĪňŗȮ1 ĴĔĶŅėĴȮ
0360' 
 0,0ȮĕƟŀĴŌĸĳŅĺŃĔŅĶĴňĚŅĬĪŜŅĭńĦĤŇĨįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĮƖĔŅĶĻŉĔļŅȮ2556 ů 2558ȮĪňŗœħƟĚŅĬĪŜŅľĶŊŀĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃȮěŜŅĬĺĬȮ400 
ėĬ &ĕƟŀĴŌĸěŅĔĔŀĚŐįĬĚŅĬȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĦȮĺńĬĪňŗȮ1 ĴĔĶŅėĴȮ2560' 
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 3. ĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃŏĮĶňĵĭŏĪňĵĭĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃŏıŊŗŀėńħŏĸŊŀĔĮƤěěńĵĽŜŅėńĠ
ĨƞŀĔŅĶĬŜŅŏĕƟŅĕƟŀĴŌĸŒĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸőħĵĸħĕĬŅħėŋĦĸńĔļĦŃȮħƟĺĵĺŇīňĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃ
ĶŃľĺƞŅĚĺŇīňȮInfoGainAttributeEval ŐĸŃĺŇīňȮCfsSubsetEval 
 
ĮĶŃĝŅĔĶŐĸŃĔĸŋƞĴĨńĺŀĵƞŅĚ 
 1. ĮĶŃĝŅĔĶȮėŊŀȮĭńĦĤŇĨįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵ
ĻŇĸĮŅĔĶȮĮƖĔŅĶĻŉĔļŅȮ0334Ȯů 0338ȮĪňŗœħƟĚŅĬĪŜŅľĶŊŀĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃȮěŜŅĬĺĬȮ200ȮėĬȮ
ĮĶŃĔŀĭħƟĺĵȮȮ1) ĮƖĔŅĶĻŉĔļŅȮ2556 ěŜŅĬĺĬȮ138 ėĬȮ2) ĮƖĔŅĶĻŉĔļŅȮ2557 ěŜŅĬĺĬȮ135 ėĬȮŐĸŃȮ3) 
ĮƖĔŅĶĻŉĔļŅȮ2558 ěŜŅĬĺĬȮ127 ėĬȮ&ĕƟŀĴŌĸěŅĔĔŀĚŐįĬĚŅĬȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĦȮĺńĬĪňŗȮ1 
ĴĔĶŅėĴȮ2560' 
 2. ĔĸŋƞĴĨńĺŀĵƞŅĚȮėŊŀȮĭńĦĤŇĨįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵ
ĻŇĸĮŅĔĶȮĮƖĔŅĶĻŉĔļŅȮ0334Ȯů 0338ȮĪňŗœħƟĚŅĬĪŜŅľĶŊŀĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃȮěŜŅĬĺĬȮ199ȮėĬȮőħĵ
ėńħŏĸŊŀĔĔĸŋƞĴĨńĺŀĵƞŅĚěŅĔĨŅĶŅĚȮKrejcie and Morgan ĶŃħńĭėĺŅĴŏĝŊŗŀĴńŗĬȮ73#ȮěŅĔŏĔĦĤƢĕńŘĬĨŗŜŅěŃ
œħƟĔĸŋƞĴĨńĺŀĵƞŅĚĪňŗŒĝƟŒĬĔŅĶĻŉĔļŅĺŇěńĵěŜŅĬĺĬȮ196ȮėĬȮőħĵĺŇīňĔŅĶĽŋƞĴŀĵƞŅĚĚƞŅĵȮ&Simple random 
sampling) 
 
ŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟŒĬĔŅĶħŜŅŏĬŇĬĚŅĬ 
 1. ŁŅĶƢħŐĺĶƢ 
  1.1 Intel Intel(R) Pentium(R) 
  1.2 CPU 2020M @ 2.40GHz 2.40 GHz 
  1.3 RAM 4 GB (DDR 3)  
  1.4 HDD 500 GB 
 2.ȮĞŀĲĨƢŐĺĶƢ 
 2.1 őĮĶŐĔĶĴěńħĔŅĶģŅĬĕƟŀĴŌĸȮSQL Server 2012 
 2.2 őĮĶŐĔĶĴěńħĔŅĶĨŅĶŅĚĚŅĬȮMicrosoft Excel 
 2.3 őĮĶŐĔĶĴĺŇŏėĶŅŃľƢĕƟŀĴŌĸħƟĺĵŏĪėĬŇėĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮWEKA 
 2.4 őĮĶŐĔĶĴıńĥĬŅĶŃĭĭ MicrosoftȮVisual Studio 0./3ȮħƟĺĵȮ,NET 
Framework 2,.ȮěŅĔȮ,NET Framework (C#) 
        3. ŐĭĭĽŀĭĩŅĴĳŅĺŃĔŅĶĴňĚŅĬĪŜŅĕŀĚĭńĦĤŇĨ 
       4. ŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚıŀŒěĪňŗĴňĨƞŀĶŃĭĭ 
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ĮĶŃőĵĝĬƢĪňŗėŅħĺƞŅěŃœħƟĶńĭ 
 1. ŏıŊŗŀĺŇŏėĶŅŃľƢĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĪňŗŏĮƦĬĮƤěěńĵĽŜŅėńĠȮĔńĭŏĪėĬŇėĔŅĶĪŜŅŏľĴŊŀĚ
ĕƟŀĴŌĸŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ 
 0,ȮŏıŊŗŀŒĝƟŏĪėĬŇėĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸħƟĺĵŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸĪňŗŏľĴŅŃĽĴĴŅ
ĮĶŃĵŋĔĨƢŒĝƟŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮħƟĺĵ
ėŋĦĸńĔļĦŃĽŜŅėńĠĪňŗĺŇŏėĶŅŃľƢœħƟěŅĔĺńĨĩŋĮĶŃĽĚėƢĕƟŀĪňŗȮ1ȮĬŜŅĴŅĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıŐĸŃėĺŅĴıŉĚ
ıŀŒěŒĬĔŅĶŒĝƟĚŅĬ 
 
ĬŇĵŅĴėŜŅĻńıĪƢŏĜıŅŃ 
       1. ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸȮľĴŅĵĩŉĚ ĔŅĶĬŜŅŏĪėĬŇėĔĶŃĭĺĬĔŅĶĪŜŅŏľĴŊŀĚ
ĕƟŀĴŌĸĴŅŒĝƟĮĶŃőĵĝĬƢĞŉŗĚĮĶńĭŒľƟĴňėĺŅĴŏľĴŅŃĽĴĔńĭĭńĦĤŇĨįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃ
őĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĮƖĔŅĶĻŉĔļŅȮ2556 ů 2558 ĪňŗœħƟĚŅĬĪŜŅľĶŊŀĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃ 
ěŜŅĬĺĬȮ400 ėĬ  
   2. ŐĭĭěŜŅĸŀĚȮľĴŅĵĩŉĚȮĶŌĮŐĭĭĬŜŅŏĽĬŀĪňŗĩŌĔĽĶƟŅĚĕŉŘĬŐĪĬĕƟŀŏĪŖěěĶŇĚĨƞŅĚȮŕȮőħĵŀŅĻńĵ
ĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶĪħĸŀĚ 
 Ȯ 3.ȮėŋĦĸńĔļĦŃȮľĴŅĵĩŉĚȮĕƟŀĴŌĸėŋĦĽĴĭńĨŇŏĜıŅŃĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĝŋħĕƟŀĴŌĸĪňŗěŃĬŜŅĴŅŒĝƟŒĬ
ĔŅĶĽĶƟŅĚŀńĸĔŀĶŇĪŉĴĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸ 
ȮȮȮȮȮȮ 4.ȮĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃȮľĴŅĵĩŉĚȮĔŅĶĺŇŏėĶŅŃľƢŏıŊŗŀėńħŏĸŊŀĔėŋĦĸńĔļĦŃĕƟŀĴŌĸĞŉŗĚŏĮƦĬ
ĮƤěěńĵĽŜŅėńĠĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĭŀńĸĔŀĶŇĪŉĴȮŐĸŃĝƞĺĵŏıŇŗĴĮĶŃĽŇĪīŇĳŅıėĺŅĴĩŌĔĨƟŀĚŒľƟĔńĭŐĭĭěŜŅĸŀĚ
ĴŅĔĪňŗĽŋħ 
 5.ȮĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĔŅĶĪňŗħŜŅŏĬŇĬĔŅĶĔńĭĕƟŀĴŌĸěŜŅĬĺĬĴŅĔŏıŊŗŀ
ėƟĬľŅĶŌĮŐĭĭŐĸŃėĺŅĴĽńĴıńĬīƢĕŀĚĕƟŀĴŌĸĪňŗĩŌĔĞƞŀĬŀĵŌƞŒĬģŅĬĕƟŀĴŌĸ 
 6. ĮĶŃŏĳĪĚŅĬĪňŗĪŜŅȮľĴŅĵĩŉĚ ĸńĔļĦŃĚŅĬĕŀĚŀŅĝňıĪňŗĮĶŃĔŀĭŀĵŌƞ ħńĚĬňŘ 
 6,/ ŀŅĝňıĮĶŃěŜŅȮľĴŅĵĩŉĚ ĔŅĶĪŜŅĚŅĬĪňŗĴňĔŅĶĮĢŇĭńĨŇŏĮƦĬĮĶŃěŜŅőħĵĴňĬŅĵěƟŅĚėĺĭėŋĴ
ĔŅĶĪŜŅĚŅĬȮ 
ȮȮȮ 6,0ȮŀŅĝňıŀŇĽĶŃȮľĴŅĵĩŉĚȮĔŅĶĪŜŅĚŅĬĪňŗĴňĔŅĶĮĶŃĔŀĭĔŇěĔŅĶŏĮƦĬĽƞĺĬĨńĺȮľĶŊŀĶńĭ
ĺƞŅěƟŅĚĞŉŗĚįŌƟĪŜŅĚŅĬĽŅĴŅĶĩĨńħĽŇĬŒěħŜŅŏĬŇĬĚŅĬŐĸŃĭĶŇľŅĶěńħĔŅĶĚŅĬħƟĺĵĨńĺŏŀĚȮŏĝƞĬȮĮĶŃĔŀĭīŋĶĔŇě
ŀŇĽĶŃȮľĶŊŀŏĮƦĬŏěƟŅĕŀĚĔŇěĔŅĶ 
        7. ĔĸŋƞĴŀŅĝňıȮľĴŅĵĩŉĚȮĔŅĶěŜŅŐĬĔĨŜŅŐľĬƞĚĚŅĬȮĮĶŃŏĳĪȮŐĸŃĽŅĵĚŅĬĨŅĴĸńĔļĦŃĚŅĬȮ
ĕŀĚŏĔĦĤƢĴŅĨĶģŅĬĔŜŅľĬħĨŜŅŐľĬƞĚĨŅĴıĶŃĶŅĝĭńĠĠńĨŇĶŃŏĭňĵĭĕƟŅĶŅĝĔŅĶıĸŏĶŊŀĬȮı,Ļ,Ȯ033/ 
 8. ĭńĦĤŇĨȮľĴŅĵĩŉĚȮįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň  
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ȮĭĪĪňŗȮ2 
ŏŀĔĽŅĶŐĸŃĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ 

 
 ĚŅĬĺŇěńĵĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃŏĮĶňĵĭŏĪňĵĭĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĪňŗĴň
ėĺŅĴŏľĴŅŃĽĴħƟĺĵŏĪėĬŇė Random ForestsȮŏĪėĬŇėȮNeural Network ŐĸŃŏĪėĬŇėȮNaive BayesȮ
ŐĸŃŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮħƟĺĵĶŌĮŐĭĭĪňŗĺŇŏėĶŅŃľƢěŅĔĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĽŜŅėńĠĪňŗĻŉĔļŅĶƞĺĴĔńĭ
ŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸȮőħĵįŌƟĺŇěńĵœħƟĻŉĔļŅėƟĬėĺƟŅȮĪķļĢňŏŀĔĽŅĶȮŐĸŃĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚȮĞŉŗĚĽŅĴŅĶĩ
ŐĭƞĚŏĮƦĬľńĺĕƟŀħńĚĨƞŀœĮĬňŘ 
 
  

1.ȮĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮ 

 1.1ȮŐĬĺėŇħŐĸŃėĺŅĴľĴŅĵĕŀĚŏľĴŊŀĚĕƟŀĴŌĸȮ 
 ȮȮȮȮȮ ėŜŅĬŇĵŅĴĕŀĚŏľĴŊŀĚĕƟŀĴŌĸĬńŘĬœħƟĴňįŌƟĬŇĵŅĴȮľĶŊŀėĺŅĴľĴŅĵœĺƟĨƞŅĚȮŕȮħńĚĬňŘ 
  ėŜŅĬŅĵȮŀĳŇĮĶńĝĠŅĽĔŋĸȮ&0335' œħƟŒľƟėĺŅĴľĴŅĵĕŀĚŏľĴŊŀĚĕƟŀĴŌĸȮľĴŅĵĩŉĚȮ
ĞŀĲĨƢŐĺĶƢĪňŗŒĝƟŒĬĔŅĶĽĶƟŅĚėŜŅĩŅĴŏıŊŗŀŒľƟœħƟėŜŅĨŀĭěŅĔĕƟŀĴŌĸĪňŗĞƞŀĬŀĵŌƞȮĨŅĴĶŌĮŐĭĭĪňŗĔŜŅľĬħȮ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĕƟŀĴŌĸȮŐĸŃĔġŏĔĦĤƢĽŜŅľĶńĭĔŅĶŀƟŅĚŀŇĚŒĬģŅĬĕƟŀĴŌĸĕĬŅħŒľĠƞȮĽŇŗĚĪňŗœħƟĶńĭėŊŀȮ
ĔŅĶėŅħĔŅĶĦƢŐĬĺőĬƟĴŐĸŃıķĨŇĔĶĶĴĨƞŅĚȮŕȮĪňŗěŃŏĔŇħĕŉŘĬŒĬŀĬŅėĨȮĪňŗĴňįĸĴŅěŅĔĕƟŀĴŌĸĪňŗĶĺĭĶĺĴœĺƟȮ
ĪŜŅŒľƟīŋĶĔŇěĽŅĴŅĶĩĽĶƟŅĚėĺŅĴœħƟŏĮĶňĵĭȮĞŉŗĚĽŅĴŅĶĩĬŜŅėĺŅĴĪňŗœħƟĶńĭěŅĔĕƟŀĴŌĸœĮŒĝƟŏĮƦĬŏėĶŊŗŀĚĴŊŀ
ĽĬńĭĽĬŋĬĔŅĶĨńħĽŇĬŒěĕŀĚįŌƟĭĶŇľŅĶœħƟĪŋĔĶŃħńĭȮĬŀĔěŅĔĬńŘĬĵńĚĽŅĴŅĶĩĨŀĭėŜŅĩŅĴŒĬĪŅĚīŋĶĔŇěœħƟ
ĴŅĔĴŅĵȮĽŅĴŅĶĩėŅħĔŅĶĦƢŏľĨŋĔŅĶĦƢĪňŗěŃŏĔŇħĕŉŘĬŒĬŀĬŅėĨœħƟŀĵƞŅĚŐĴƞĬĵŜŅ 
 PangNing Tan Michael Steinbach and Vipin Kumar (2006)ȮœħƟ ŒľƟ
ėĺŅĴľĴŅĵĕŀĚŏľĴŊŀĚĕƟŀĴŌĸȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĔŅĶėƟĬıĭőħĵŀńĨőĬĴńĨŇŒľƟœħƟĴŅĞŉŗĚĽŅĶĽĬŏĪĻĪňŗĴň
ĮĶŃőĵĝĬƢěŅĔŐľĸƞĚŏĔŖĭĕƟŀĴŌĸĪňŗĴňĕĬŅħŒľĠƞȮŏĪėĬŇėĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸěŃĩŌĔĬŜŅœĮŒĝƟŒĬģŅĬĕƟŀĴŌĸ
ĕĬŅħŒľĠƞŏıŊŗŀėƟĬľŅĶŌĮŐĭĭŒľĴƞŐĸŃĴňĮĶŃőĵĝĬƢĪňŗŀŅěĵńĚœĴƞĶŌƟ 
 ĝĬĺńĥĬƢȮĻĶňĽŀƟŅĬȮ&033/' œħƟŒľƟėĺŅĴľĴŅĵĕŀĚŏľĴŊŀĚĕƟŀĴŌĸȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĔŅĶ
ĽĔńħėĺŅĴĶŌƟȮėĺŅĴĬƞŅĽĬŒěěŅĔĕƟŀĴŌĸĪňŗĴňĮĶŇĴŅĦĴŅĔőħĵėĺŅĴĶŌƟŏľĸƞŅĬňŘŏĮƦĬėĺŅĴĶŌƟĪňŗœĴƞĮĶŅĔġŏľŖĬ
ŏħƞĬĝńħȮŏĮƦĬėĺŅĴĶŌƟĪňŗĭƞĚĭŀĔŏĮƦĬĬńĵĞŉŗĚœĴƞĪĶŅĭĴŅĔƞŀĬĺƞŅĴňĻńĔĵĳŅıŒĬĔŅĶĬŜŅœĮŒĝƟ
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ĮĶŃőĵĝĬƢȮĬŀĔěŅĔĬňŘĵńĚŏĮƦĬĔŅĶėƟĬľŅėĺŅĴĽńĴıńĬīƢŐĸŃĶŌĮŐĭĭĪńŘĚľĴħĪňŗĴňŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĪňŗœħƟĞƞŀĬ
ĳŅĵŒĬĕƟŀĴŌĸěŜŅĬĺĬĴŅĔ 
 ŏŀĔĽŇĪīŇśȮȮıńĝĶĺĚĻƢĻńĔħŅȮ&0335'ȮœħƟŒľƟėĺŅĴľĴŅĵĕŀĚŏľĴŊŀĚĕƟŀĴŌĸȮľĴŅĵĩŉĚȮ 
ŏĮƦĬėŜŅĻńıĪƢĪňŗŒĝƟŏĮĶňĵĭŏĪňĵĭĔńĭĔŅĶĕŋħŏľĴŊŀĚŐĶƞĪńŗĺȮŕȮœĮȮőħĵŒĬĔŅĶĕŋħŏľĴŊŀĚŐĶƞĽŇŗĚĪňŗĨƟŀĚĔŅĶėŊŀŐĶƞĪňŗ
ĴňėƞŅȮŏĝƞĬȮŏıĝĶȮıĸŀĵȮĨƞŅĚȮŕȮĕńŘĬĨŀĬŒĬĔŅĶĪŜŅŏľĴŊŀĚěŃĨƟŀĚĶŃŏĭŇħĳŌŏĕŅŒľĠƞľĸŅĵȮŕȮĸŌĔŏıŊŗŀėƟĬľŅ
ĪňŗŐĶƞĪňŗĨƟŀĚĔŅĶȮĞŉŗĚŐĶƞĪňŗıĭěŃĴňěŜŅĬĺĬĬƟŀĵŏĴŊŗŀŏĪňĵĭĔńĭĔŅĶĶŃŏĭŇħĳŌŏĕŅȮŏĝƞĬŏħňĵĺĔńĬŏĴŊŗŀŀĚėƢĔĶľĶŊŀ
ĭĶŇļńĪĴňĳŌŏĕŅĕƟŀĴŌĸĴŅĔĴŅĵȮĭĶŇļńĪľĶŊŀŀĚėƢĔĶěŉĚĨƟŀĚĔŅĶĕŋħėƟĬľŅĸĚœĮŒĬĽŇŗĚĪňŗĴňėƞŅĕŀĚĕƟŀĴŌĸŏľĸƞŅĬňŘȮ
ĽĶŋĮœħƟĺƞŅŏĮƦĬĔŅĶėƟĬľŅĽŇŗĚĪňŗĴňĮĶŃőĵĝĬƢěŅĔģŅĬĕƟŀĴŌĸĪňŗĴňĕĬŅħŒľĠƞ 
 ěŅĔĬŇĵŅĴėĺŅĴėĺŅĴľĴŅĵħńĚĔĸƞŅĺĽŅĴŅĶĩĽĶŋĮœħƟĺƞŅŏľĴŊŀĚĕƟŀĴŌĸȮŏĮƦĬĔŅĶėƟĬľŅĕƟŀĴŌĸ
ėĺŅĴĶŌƟĪňŗĕŋħėƟĬěŅĔŐľĸƞĚģŅĬĕƟŀĴŌĸĕĬŅħŒľĠƞȮĬŜŅĴŅĺŇŏėĶŅŃľƢőħĵĴŋƞĚŏĬƟĬĽŌƞĔĶŃĭĺĬĔŅĶľŅĶŌĮŐĭĭ
ŐĬĺőĬƟĴŐĬĺĪŅĚėĺŅĴĽńĴıńĬīƢȮĽĶƟŅĚĽĴĴŋĨŇģŅĬĕŀĚĔġȮěĬĽŅĴŅĶĩıĵŅĔĶĦƢœħƟȮŀŅĻńĵĺńĨĩŋěŅĔĕƟŀĴŌĸ
ħŇĭĪňŗĴňĮĶŇĴŅĦĴľŅĻŅĸȮħƟĺĵĺŇīňĔŅĶĪŅĚĽĩŇĨŇĪŅĚėĦŇĨĻŅĽĨĶƢȮĽĩŇĨŇĶƞĺĴĔńĭĔŅĶĮĶŃĴĺĸįĸĪŅĚ
ėŀĴıŇĺŏĨŀĶƢȮ(AI)ȮŐĸƟĺĬŜŅįĸĽĶŋĮĪňŗœħƟŀŀĔĴŅŏĽĬŀĪŜŅŒľƟėƟĬıĭėĺŅĴĶŌƟĪňŗĞƞŀĬŀĵŌƞŒľƟĮĶŅĔġĴŋĴĴŀĚĪňŗ
ĝńħŏěĬőħĵĔŅĶŀƟŅĚŀŇĚěŅĔĕƟŀĴŌĸĪňŗĴňĴŅĨŀĭėŜŅĩŅĴȮĬńĭŏĮƦĬėĺŅĴĶŌƟĪňŗĽŅĴŅĶĩŒĝƟĮĶŃőĵĝĬƢŒĬħƟŅĬĨƞŅĚȮŕȮ
ŐĸŃĽĶƟŅĚėŋĦėƞŅŒľƟĔńĭĕƟŀĴŌĸŒľƟĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĪňŗĽŋħ 

 
 1.2 ėĺŅĴľĴŅĵĕŀĚĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸ  
  ĔŅĶėƟĬľŅĶŌĮŐĭĭėĺŅĴĽńĴıńĬīƢĕŀĚėĺŅĴĶŌƟěŅĔģŅĬĕƟŀĴŌĸĕĬŅħŒľĠƞĪňŗĞńĭĞƟŀĬȮ
ĽŃħĺĔȮĴňĮĶŃĽŇĪīŇĳŅıȮĸħĶŃĵŃŏĺĸŅŐĸŃėƞŅŒĝƟěƞŅĵȮěŅĔŏľĨŋħńĚĔĸƞŅĺěŉĚěŜŅŏĮƦĬěŃĨƟŀĚĴňĔŅĶĪŜŅŏľĴŊŀĚ
ĕƟŀĴŌĸŏĬŊŗŀĚěŅĔŏĮƦĬĺŇīňĔŅĶĪňŗĝƞĺĵĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĬňŘœħƟŏĮƦĬŀĵƞŅĚħňŀŅěĔĸƞŅĺœħƟĺƞŅĔŅĶĪŜŅŏľĴŊŀĚ
ĕƟŀĴŌĸŏĮƦĬŏėĶŊŗŀĚĴŊŀĪňŗŏĽĶŇĴĽĶƟŅĚĽŅĶĽĬŏĪĻŐĸŃĕƟŀėĺŅĴĶŌƟŏıŊŗŀĔŅĶĨńħĽŇĬŒěĪňŗĽŜŅėńĠŒĬĔĶĦňĪňŗĴňĕƟŀĴŌĸ
ĕĬŅħŒľĠƞȮĞŉŗĚĺŇīňĔŅĶĽŀĭĩŅĴĕƟŀĴŌĸȮŐĸŃĺŇīňĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĽĩŇĨŇőħĵĪńŗĺœĮŀŅěœĴƞĽŅĴŅĶĩĨŀĭĽĬŀĚ
œħƟŒĬĸńĔļĦŃŏħňĵĺĔńĬȮ&ĽŋĝŅħŅȮĔňĶŃĬńĬĪĬƢ, 0323'ȮőħĵėĺŅĴľĴŅĵĕŀĚĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĬńŘĬȮœħƟĴň
įŌƟŒľƟėĺŅĴľĴŅĵœĺƟľĸŅĔľĸŅĵȮħńĚĬňŘ 
  ĽŋĶıĚĻƢȮŏŀŊŘŀĺńĥĬŅĴĚėĸȮ&0335' œħƟŒľƟėĺŅĴľĴŅĵĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĺƞŅ ŏĮƦĬ
ĕĭĺĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪňŗĴňĕńŘĬĨŀĬŏıŊŗŀŒľƟœħƟĴŅĞŉŗĚĨńĺŐĭĭȮ(Pattern) ĞŉŗĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ
ĕƟŀĴŌĸőħĵįĸĸńıīƢėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĕƟŀĴŌĸĪňŗĩŌĔĨƟŀĚĽŅĴŅĶĩĬŜŅœĮŒĝƟŒĬĔŅĶĨńħĽŇĬŒěŐĸŃħŜŅŏĬŇĬĚŅĬœħƟőħĵ
œĴƞįŇħıĸŅħȮľĶŊŀĽĶƟŅĚėĺŅĴŏĽňĵľŅĵěŅĔĔŅĶĬŜŅœĮŒĝƟĚŅĬ 
  ĽŅĵĝĸȮĽŇĬĽĴĭŌĶĦƢĪŀĚȮ&0336' œħƟŒľƟėĺŅĴľĴŅĵĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĺƞŅȮŏĮƦĬ
ĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬĪňŗĽĔńħĕƟŀĴŌĸěŅĔģŅĬĕƟŀĴŌĸĪňŗĴňĕĬŅħŒľĠƞŏıŊŗŀŒľƟœħƟĽŅĶĽĬŏĪĻĪňŗĴňĮĶŃőĵĝĬƢĪňŗŏĶŅĵńĚ
œĴƞĪĶŅĭőħĵŏĮƦĬĽŅĶĽĬŏĪĻĪňŗĴňŏľĨŋįĸŐĸŃĽŅĴŅĶĩĬŜŅœĮŒĝƟœħƟĞŉŗĚŏĮƦĬĽŇŗĚĽŜŅėńĠĪňŗěŃĝƞĺĵĔŅĶĨńħĽŇĬŒěŒĬ
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ĔŅĶħŜŅŏĬŇĬĚŅĬĨƞŅĚȮŕȮőħĵĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸŏĮƦĬĔĶŃĭĺĬĔŅĶĪňŗĽŜŅėńĠŒĬĔŅĶėƟĬľŅėĺŅĴĶŌƟěŅĔ
ģŅĬĕƟŀĴŌĸĕĬŅħŒľĠƞȮ(KDD) ĞŉŗĚĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸěŃĽŅĴŅĶĩĬŜŅĴŅėŅħĔŅĶĦƢĔŅĶıńĥĬŅĔŅĶĺŇĺńĥĬŅ
ĕŀĚŀĬŅėĨœħƟĞŉŗĚĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĬńĭŏĮƦĬľĬŉŗĚŒĬȮ10 ŏĪėőĬőĸĵňĪňŗŏĔŇħĕŉŘĬŒľĴƞĪňŗěŃĪŜŅŒľƟŏĔŇħĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚŏĬŊŗŀĚěŅĔŀĚėƢĔĶĨƞŅĚȮŕȮœħƟĴňĔŅĶŏĔŖĭĕƟŀĴŌĸœĺƟŒĬėĸńĚĕƟŀĴŌĸěŜŅĬĺĬŏıŇŗĴĴŅĔĕŉŘĬȮĽŅĶĽĬŏĪĻ
ĪňŗěŃĬŜŅĴŅĺŇŏėĶŅŃľƢŏıŊŗŀŒľƟĮĶŃĽĭįĸĽŜŅŏĶŖěĨŅĴĔĸĵŋĪīƢŐĸŃŏĮƚŅľĴŅĵĬńŘĬěŃĨƟŀĚıŇěŅĶĦŅěŅĔĕƟŀĴŌĸĪňŗĴň
ŀĵŌƞĺƞŅĽŅĴŅĶĩĬŜŅĴŅĪŜŅŀŃœĶœħƟĭƟŅĚ  
  ĽŋĝŅħŅȮĔňĶŃĬńĬĪĬƢȮ&0323'ȮœħƟŒľƟėĺŅĴľĴŅĵĕŀĚĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĺƞŅȮŏĮƦĬ
ĔĶŃĭĺĬĔŅĶėƟĬľŅĽŅĶĽĬŏĪĻľĶŊŀĕƟŀėĺŅĴĶŌƟĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĕĬŅħŒľĠƞĪňŗĞńĭĞƟŀĬȮŏıŊŗŀĬŜŅėĺŅĴĶŌƟĪňŗœħƟ
œĮŒĝƟĮĶŃőĵĝĬƢŒĬĔŅĶĨńħĽŇĬŒěȮĽŅĶĽĬŏĪĻĪňŗœħƟŀŅěĬŜŅĴŅĽĶƟŅĚĔŅĶıĵŅĔĶĦƢľĶŊŀĽĶƟŅĚĨńĺŐĭĭĽŜŅľĶńĭ
ĔŅĶěŜŅŐĬĔľĬƞĺĵľĶŊŀĔĸŋƞĴȮľĶŊŀŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚľĬƞĺĵĨƞŅĚȮŕȮľĶŊŀŒľƟĕƟŀĽĶŋĮĕŀĚĽŅĶŃŒĬ
ģŅĬĕƟŀĴŌĸȮĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĮĶŃĔŀĭĕŉŘĬħƟĺĵĔŅĶĬŜŅĔĶŃĭĺĬĔŅĶĪŅĚĽĩŇĨŇŐĸŃĔŅĶŏĶňĵĬĶŌƟįƞŅĬĶŃĭĭ
ėŀĴıŇĺŏĨŀĶƢȮŏıŊŗŀĽĶƟŅĚĨńĺŐĭĭȮĔġŏĔĦĤƢȮĶŌĮŐĭĭȮĔŅĶıĵŅĔĶĦƢŐĸŃĕƟŀėĺŅĴĶŌƟȮěŅĔģŅĬĕƟŀĴŌĸĕĬŅħ
ŒľĠƞȮőħĵĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĴňĕńŘĬĨŀĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸŅĵĕńŘĬĨŀĬĞŉŗĚĨƟŀĚŀŅĻńĵŏĪėĬŇėľĶŊŀĺŇīňĔŅĶ
ĨƞŅĚȮŕȮŏĝƞĬȮĺŇīňĔŅĶěńħĔĸŋƞĴȮĔŅĶėƟĬľŅėĺŅĴĽńĴıńĬīƢȮĔŅĶıĵŅĔĶĦƢȮŏĮƦĬĨƟĬȮħńĚĬńŘĬĩƟŅĴňģŅĬĕƟŀĴŌĸĕĬŅħ
ŒľĠƞĪňŗĴňĕƟŀĴŌĸėŋĦĳŅıħňȮŏĪėőĬőĸĵňĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸěŃĝƞĺĵŒĬĔŅĶėƟĬľĶŊŀŐĽħĚľŅőŀĔŅĽĪŅĚīŋĶĔŇě
ŒľĴƞ 
  őŀĴȮĻĶĬŇĸȮ&0334' œħƟŒľƟėĺŅĴľĴŅĵĕŀĚĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĺƞŅ ŏĮƦĬĔŅĶėƟĬľŅ
ĶŌĮŐĭĭȮŐĸŃėĺŅĴĽńĴıńĬīƢŒĬĝŋħĕƟŀĴŌĸĕĬŅħŒľĠƞőħĵĪŜŅĚŅĬŒĬĸńĔļĦŃĔŉŗĚŀńĨőĬĴńĨŇȮŀŅĻńĵ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŜŅĬĺĦĕŀĚėŀĴıŇĺŏĨŀĶƢŐĸŃėĺŅĴĶŌƟŏĔňŗĵĺĔńĭīŋĶĔŇěĕŀĚįŌƟŒĝƟȮĞŀĲĨƢŐĺĶƢěŃĝƞĺĵ
ėƟĬľŅĶŌĮŐĭĭĪňŗŏĮƦĬœĮœħƟěŅĔĕƟŀĴŌĸĕĬŅħŒľĠƞ 
  David Hand Heikki Mannila and Padhraic Smyth (2001) œħƟŒľƟėĺŅĴľĴŅĵ
ĕŀĚĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĺƞŅ ŏĮƦĬĔŅĶĺŇŏėĶŅŃľƢŏĞĨĕƟŀĴŌĸŏĝŇĚĽńĚŏĔĨȮ&ĕĬŅħŒľĠƞ'ȮŏıŊŗŀľŅėĺŅĴĽńĴıńĬīƢĪňŗ
œĴƞœħƟĴňĔŅĶėŅħĔŅĶĦƢœĺƟĸƞĺĚľĬƟŅȮŐĸŃŏıŊŗŀĽĶŋĮĕƟŀĴŌĸŒĬĺŇīňĪňŗŏĕƟŅŒěœħƟŐĸŃŏĮƦĬĮĶŃőĵĝĬƢĨƞŀŏěƟŅĕŀĚ
ĕƟŀĴŌĸ ėĺŅĴĽńĴıńĬīƢȮŐĸŃĽƞĺĬĽĶŋĮĨƞŅĚȮŕȮįƞŅĬĔŅĶĪħĸŀĚĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĪňŗŒĝƟŀƟŅĚĩŉĚŒĬģŅĬŃĨƟĬŐĭĭȮ
ľĶŊŀőėĶĚĽĶƟŅĚȮĨńĺŀĵƞŅĚŏĝƞĬȮĽĴĔŅĶŏĝŇĚŏĽƟĬ, Ĕġ, ėĸńĽŏĨŀĶƢ, ĔĶŅĲ, ŐĕĬĚőėĶĚĽĶƟŅĚȮŐĸŃőėĶĚĽĶƟŅĚĪňŗ
ĺĬĞŘŜŅŒĬĝƞĺĚŏĺĸŅ 
  ĺŇěŇĨĶĽĺńĽħŇśȮĽŋĕĽĺńĽħŇśȮĦȮŀĵŋīĵŅȮ&0333' œħƟŒľƟėĺŅĴľĴŅĵĕŀĚĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĺƞŅ 
ĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸŏĮƦĬĔĶŃĭĺĬĔŅĶľŅėĺŅĴĽńĴıńĬīƢĕŀĚĶŌĮŐĭĭĕƟŀĴŌĸŐĸŃĬŜŅėĺŅĴĶŌƟĪňŗœħƟěŅĔĕƟŀĴŌĸ
ĴŅŒĝƟĮĶŃőĵĝĬƢȮĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸŀŅĻńĵĺŇīňĔŅĶěŅĔĮƤĠĠŅĮĶŃħŇļģƢȮ&Artificial Intelligence) ŒĬĔŅĶ
ėƟĬľŅĶŌĮŐĭĭľĶŊŀıķĨŇĔĶĶĴěŅĔĔĸŋƞĴĕŀĚĕƟŀĴŌĸȮőħĵŐĭƞĚŀŀĔŏĮƦĬĔŅĶľŅĔġėĺŅĴĽńĴıńĬīƢȮ
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&Association Rule) ĔŅĶěŜŅŐĬĔĕƟŀĴŌĸȮ&Data Classification) ĔŅĶŐĭƞĚĔĸŋƞĴĕƟŀĴŌĸȮ&Data 
Clustering) ŐĸŃȮěŇĬĨĪńĻĬƢȮ&Visualization) 
  ĠŅŒěȮĸŇŗĴĮƕĵĔĶĦƢȮ&0331' œħƟŒľƟėĺŅĴľĴŅĵĕŀĚĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĺƞŅȮŏĮƦĬĔŅĶ
ėƟĬıĭėĺŅĴĶŌƟŒĬģŅĬĕƟŀĴŌĸȮ(Knowledge Discovery in Databases-KDD) ĞŉŗĚŏĮƦĬĔŅĶėƟĬľŅŐĭĭĶŌĮ
ŐĸŃėĺŅĴĽńĴıńĬīƢĪňŗĞƞŀĬŀĵŌƞŒĬĝŋħĕƟŀĴŌĸĕĬŅħŒľĠƞȮŒĬĮƤěěŋĭńĬĕƟŀĴŌĸĮĶŇĴŅĦĴľŅĻŅĸĩŌĔĔńĔŏĔŖĭŀĵŌƞŒĬ
ėŀĴıŇĺŏĨŀĶƢȮŐĨƞĕƟŀĴŌĸŏľĸƞŅĬńŘĬœĴƞĽŅĴŅĶĩĩŌĔĬŜŅĴŅŒĝƟĮĶŃőĵĝĬƢŀĵƞŅĚŏĨŖĴĪňŗȮĔĶŃĭĺĬĔŅĶĪŜŅŏľĴŊŀĚ
ĕƟŀĴŌĸŏĮƦĬĺŇīňĔŅĶĪňŗŒĝƟŒĬĔŅĶĽĔńħėĺŅĴĶŌƟȮ(Knowledge) ŒľĴƞȮŕȮŀŀĔĴŅěŅĔĕƟŀĴŌĸĪňŗĩŌĔŏĔŖĭœĺƟȮŏıŊŗŀĬŜŅ
ėĺŅĴĶŌƟĬńŘĬœĮŒĝƟĮĶŃőĵĝĬƢĨƞŀœĮľĸŅĵħƟŅĬȮĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸěŉĚŏĮƦĬĪňŗĬŇĵĴŐıĶƞľĸŅĵĪńŘĚŒĬŐĺħĺĚ
īŋĶĔŇěŐĸŃŒĬŏĝŇĚĚŅĬĺŇěńĵ 
 ěŅĔėĺŅĴľĴŅĵĕŀĚĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĕƟŅĚĨƟĬȮěŃıĭĺƞŅĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸŏĮƦĬĽŇŗĚ
ĽŜŅėńĠĪňŗĴňĔŅĶĬŜŅĕƟŀĴŌĸĕĬŅħŒľĠƞĴŅėƟĬľŅľŅĶŌĮŐĭĭėĺŅĴĽńĴıńĬīƢĕŀĚįĸĸńıīƢĪňŗħňĪňŗĽŋħȮĝƞĺĵŒĬĔŅĶ
ĺŇŏėĶŅŃľƢŐĸŃĨńħĽŇĬŒěĞŉŗĚŀŅĻńĵĽĳŅıĕŀĚĕƟŀĴŌĸĪňŗĴňŀĵŌƞĬŜŅĴŅŏĕƟŅĔĶŃĭĺĬĔŅĶĺŇŏėĶŅŃľƢĨŅĴľĸńĔ
ėĦŇĨĻŅĽĨĶƢȮĽĩŇĨŇȮŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮœħƟėƟĬıĭėĺŅĴĶŌƟŒľĴƞĪňŗĞƞŀĬŀĵŌƞŒĬĕƟŀĴŌĸĞŉŗĚėŋĦĮĶŃőĵĝĬƢĬňŘ
ĽŅĴŅĶĩĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟœħƟĔńĭĭĶŇļńĪȮĽĩŅĭńĬȮŀĚėƢĔĶȮĚŅĬħƟŅĬĨƞŅĚȮŕȮœħƟĴŅĔĴŅĵȮĪŜŅŒľƟŏĔŇħėĺŅĴ
ŏĕƟŅŒěěŅĔįĸĽŃĪƟŀĬĕƟŀĴŌĸŒĬŀħňĨŐĸŃĬŜŅįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗœħƟĴŅĮĶńĭĮĶŋĚŒľƟĴňĮĶŃĽŇĪīŇĳŅıĪňŗħňŒĬ
ŀĬŅėĨŐĸŃĺŅĚŐįĬĔŅĶĦƢħŜŅŏĬŇĬĚŅĬœħƟĨƞŀœĮȮĽŜŅľĶńĭĮƤěěńĵĪňŗĪŜŅŒľƟĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸœħƟĶńĭėĺŅĴ
ĬŇĵĴȮ(ĽŅĵĝĸȮĽŇĬĽĴĭŌĶĦƢĪŀĚ, 2558)ȮĴňħńĚĬňŘȮ 
  ĔŅĶįĸŇĨĕƟŀĴŌĸĪňŗĴňĕĬŅħŒľĠƞŐĸŃĕƟŀĴŌĸĴňĔŅĶĕĵŅĵĨńĺŀĵƞŅĚĶĺħŏĶŖĺȮĔŅĶĽŊĭėƟĬėĺŅĴĶŌƟ
ěŃĴňėĺŅĴľĴŅĵĔŖĨƞŀŏĴŊŗŀģŅĬĕƟŀĴŌĸĪňŗŒĝƟĴňĕĬŅħŒľĠƞĴŅĔȮĮƤěěŋĭńĬĕƟŀĴŌĸĕĬŅħŒľĠƞĴňĔŅĶĕĵŅĵĨńĺŀĵƞŅĚ
ĶĺħŏĶŖĺőħĵįƞŅĬĪŅĚŀŇĬŏĨŀĶƢȮħŅĺŏĪňĵĴȮŐĸŃŐľĸƞĚįĸŇĨĕƟŀĴŌĸŀŊŗĬŕȮŏĝƞĬȮŏėĶŊŗŀĚŀƞŅĬĭŅĶƢőėƟħȮŏėĶħŇĨ
ĔŅĶƢħȮŐĸŃŀňėŀĴŏĴŇĶƢĝȮŏĮƦĬĨƟĬȮĕƟŀĴŌĸĩŌĔěńħŏĔŖĭŏıŊŗŀĬŜŅœĮĽĶƟŅĚĶŃĭĭĽĬńĭĽĬŋĬĔŅĶĨńħĽŇĬŒěȮŏıŊŗŀŏĮƦĬ
ĔŅĶĚƞŅĵĨƞŀĔŅĶĬŜŅĕƟŀĴŌĸĴŅŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢŏıŊŗŀĔŅĶĨńħĽŇĬŒěȮĽƞĺĬĴŅĔĕƟŀĴŌĸěŃĩŌĔěńħŏĔŖĭŐĵĔĴŅěŅĔ
ĶŃĭĭĮĢŇĭńĨŇĔŅĶȮőħĵěńħŀĵŌƞŒĬĶŌĮŐĭĭĕŀĚėĸńĚĽŇĬėƟŅȮ&data warehouse) ľĶŊŀŏľĴŊŀĚĕƟŀĴŌĸȮ&data 
mining) ĞŉŗĚŏĮƦĬĔŅĶĚƞŅĵĨƞŀĔŅĶĬŜŅŏŀŅœĮŒĝƟŒĬĔŅĶĽŊĭėƟĬėĺŅĴĶŌƟ 
  ĶŃĭĭėŀĴıŇĺŏĨŀĶƢĽĴĶĶĩŃĽŌĚĴňĶŅėŅĩŌĔĸĚȮĮƤěěŋĭńĬŏĪėĬŇėĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĪňŗĴň
ŀńĸĔŀĶŇĪŉĴĞńĭĞƟŀĬĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŜŅĬĺĦĽŌĚĴŅŒĝƟĚŅĬœħƟıĶƟŀĴĔńĭŏĶŇŗĴĴňŏĪėőĬőĸĵňĪňŗĬŜŅŏėĶŊŗŀĚ
ėŀĴıŇĺŏĨŀĶƢĕĬŅħŏĸŖĔȮ(microcomputer) ěŜŅĬĺĬĴŅĔŏĝŊŗŀĴĨƞŀĔńĬőħĵŏėĶŊŀĕƞŅĵėĺŅĴŏĶŖĺĽŌĚȮ(PC 
cluster) ĪŜŅŒľƟœħƟĶŃĭĭėŀĴıŇĺŏĨŀĶƢĽĴĶĶĩŃĽŌĚŒĬĶŅėŅĩŌĔ 
  ĔŅĶŐĕƞĚĕńĬŀĵƞŅĚĽŌĚŒĬħƟŅĬŀŋĨĽŅľĔĶĶĴŐĸŃĔŅĶėƟŅȮŏĬŊŗŀĚěŅĔĮƤěěŋĭńĬĴňĔŅĶŐĕƞĚĕńĬ
ŀĵƞŅĚĽŌĚŒĬħƟŅĬŀŋĨĽŅľĔĶĶĴŐĸŃĔŅĶėƟŅȮĴňĔŅĶįĸŇĨĕƟŀĴŌĸœĺƟěŜŅĬĺĬĴŅĔȮŐĨƞœĴƞœħƟĬŜŅĕƟŀĴŌĸĴŅŒĝƟŒľƟŏĔŇħ
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ĮĶŃőĵĝĬƢěŉĚĴňėĺŅĴěŜŅŏĮƦĬŀĵƞŅĚĵŇŗĚĪňŗĨƟŀĚėĺĭėŋĴŐĸŃĽŊĭėƟĬėĺŅĴĶŌƟĪňŗĩŌĔĞƞŀĬŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮėĺŅĴĶŌƟĪňŗ
œħƟĶńĭĽŅĴŅĶĩĬŜŅœĮĺŇŏėĶŅŃľƢŏıŊŗŀĔŅĶĨńħĽŇĬŒěŒĬĔŅĶěńħĔŅĶŒĬĶŃĭĭĨƞŅĚȮŕ 

 
 1.3ȮĶŌĮŐĭĭĕƟŀĴŌĸĕŀĚĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮ 
 ŏĬŊŗŀĚěŅĔĕƟŀĴŌĸĪňŗěŃĬŜŅĴŅĺŇŏėĶŅŃľƢħƟĺĵĺŇīňĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĴňœħƟľĸŅĵĶŌĮŐĭĭȮĔŅĶ
ĺŇŏėĶŅŃľƢĕƟŀĴŌĸěŉĚįŇħŐįĔœĮĨŅĴĶŌĮŐĭĭĕŀĚĕƟŀĴŌĸȮĕƟŀĴŌĸĪňŗěŃĬŜŅĴŅĺŇŏėĶŅŃľƢŀŅěŐĭƞĚœħƟŏĮƦĬȮ2 
ĶŌĮŐĭĭȮ(ĽŋĶıĚĻƢȮŏŀŊŘŀĺńĥĬŅĴĚėĸ, 2557)ȮėŊŀȮ 
 ĶŌĮŐĭĭĪňŗȮ/ȮĕƟŀĴŌĸŐĭĭĴňőėĶĚĽĶƟŅĚȮ(Structured Data) ŏĝƞĬȮĕƟŀĴŌĸĪňŗŀĵŌƞŒĬĶŌĮ
ĶŃŏĭňĵĬȮ(Record) ĨŅĶŅĚȮľĶŊŀŒĬĶŌĮŐĭĭĶŅĵĔŅĶĕƟŀĴŌĸȮ(Transactional Data) ŏĮƦĬĨƟĬȮĬŀĔěŅĔĬňŘȮ
ŏŀĔĽŇĪīŇśȮȮıńĝĶĺĚĻƢĻńĔħŅȮ&0335'ȮĵńĚĔĸƞŅĺħƟĺĵĺƞŅȮĕƟŀĴŌĸŐĭĭĴňőėĶĚĽĶƟŅĚőħĵĪńŗĺœĮěŃŀĵŌƞŒĬĶŌĮŐĭĭ
ĨŅĶŅĚĞŉŗĚĮĶŃĔŀĭħƟĺĵŐĩĺŐĸŃėŀĸńĴĬƢŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸħƟĺĵĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĽƞĺĬŒľĠƞěŃ
ŏĶňĵĔĕƟŀĴŌĸŐĨƞŃĸŃȮŴŐĩĺŵĺƞŅȮŴĨńĺŀĵƞŅĚȮ(example)ŵȮľĶŊŀȮŴŀŇĬĽŐĨĬĞƢȮ(instance)ŵȮŐĸŃĕƟŀĴŌĸŐĨƞ
ĸŃȮŴėŀĸńĴĬƢŵȮĺƞŅȮŴŐŀĨĪĶŇĭŇĺĨƢȮ(attribute)ŵȮľĶŊŀȮŴĲƖŏěŀĶƢȮ&feature)ŵȮ 
 ĶŌĮŐĭĭĪňŗȮ0ȮĕƟŀĴŌĸŐĭĭœĴƞĴňőėĶĚĽĶƟŅĚŐĬƞĬŀĬȮ(Unstructured Data) ŏĝƞĬȮĕƟŀĴŌĸŒĬ
ĶŌĮĕƟŀėĺŅĴȮ(Text) ĕƟŀĴŌĸŒĬĶŌĮŏĺŖĭĞŉŗĚĮĶŃĔŀĭħƟĺĵĕƟŀėĺŅĴŐĸŃĸŇĚėƢĪňŗĝňŘœĮĵńĚŏĺŖĭŏıěŀŊŗĬȮŕȮĕƟŀĴŌĸŒĬ
ĶŌĮŐĭĭĔĶŅĲȮŏĮƦĬĨƟĬ ĬŀĔěŅĔĬňŘȮŏŀĔĽŇĪīŇśȮȮıńĝĶĺĚĻƢĻńĔħŅȮ&0335'ȮĵńĚĔĸƞŅĺħƟĺĵĺƞŅȮĕƟŀĴŌĸĽƞĺĬŒľĠƞěŃ
ŏĮƦĬŐĭĭĕƟŀĴŌĸŐĭĭĪňŗœĴƞĴňőėĶĚĽĶƟŅĚȮŏĝƞĬȮȮĕƟŀėĺŅĴȮľĶŊŀĶŌĮĳŅıĨƞŅĚȮŕȮŐĨƞĕƟŀĴŌĸŏľĸƞŅĬňŘĔŖĴň
ėĺŅĴĽŜŅėńĠħƟĺĵŏĝƞĬĔńĬ 
 ĽƞĺĬŒľĠƞĕƟŀĴŌĸĪňŗĬŜŅĴŅĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĴńĔěŃŀĵŌƞŒĬĶŌĮŐĭĭĪňŗĴňőėĶĚĽĶƟŅĚȮŏĝƞĬȮ
ĶŃŏĭňĵĬĕŀĚĕƟŀĴŌĸȮľĶŊŀĨŅĶŅĚĕƟŀĴŌĸȮŏĮƦĬĨƟĬȮŒĬĮƤěěŋĭńĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĔńĭĕƟŀĴŌĸĪňŗœĴƞĴňőėĶĚĽĶƟŅĚ
œħƟĴňĔŅĶħŜŅŏĬŇĬĔŅĶĴŅĔĕŉŘĬȮŏĝƞĬȮĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĭĬĕƟŀĴŌĸĕƟŀėĺŅĴȮ(Text Mining) ŐĸŃĔŅĶĪŜŅ
ŏľĴŊŀĚĕƟŀĴŌĸĔńĭĕƟŀĴŌĸĪňŗŏĮƦĬŏĺŖĭŏıěȮĞŉŗĚŏĶňĵĔĺƞŅȮWeb Mining ŏĮƦĬĨƟĬȮŏĬŊŗŀĚěŅĔĕƟŀĴŌĸĽƞĺĬŒľĠƞĪňŗĬŇĵĴ
ĬŜŅĴŅĺŇŏėĶŅŃľƢħƟĺĵĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸěŃŏĮƦĬŐĭĭĴňőėĶĚĽĶƟŅĚėŊŀĸńĔļĦŃĕƟŀĴŌĸĪňŗĴňőėĶĚĽĶƟŅĚŏĮƦĬ
ľĸńĔȮĕƟŀĴŌĸŐĭĭĴňőėĶĚĽĶƟŅĚȮĴńĔĮĶŃĔŀĭħƟĺĵȮAttributes ľĶŊŀĨńĺŐĮĶĕŀĚĕƟŀĴŌĸȮĨńĺŀĵƞŅĚŏĝƞĬȮ
ĶŃŏĭňĵĬĕƟŀĴŌĸĕŀĚĸŌĔėƟŅŐĨƞĸŃĶŅĵĮĶŃĔŀĭħƟĺĵĨńĺŐĮĶȮœħƟŐĔƞȮľĴŅĵŏĸĕĭńĨĶĮĶŃĝŅĝĬȮŀŅĵŋȮŏıĻȮ
ĽĩŅĬŃĽĴĶĽȮĶŅĵœħƟĨƞŀĮƖȮŏĮƦĬĨƟĬȮőħĵĨńĺŐĮĶĕŀĚĕƟŀĴŌĸŀŅěĴňľĸŅĵĝĬŇħȮ(ĽŋĶıĚĻƢȮŏŀŊŘŀĺńĥĬŅĴĚėĸ, 
2557)ȮħńĚĨƞŀœĮĬňŘ 
 ĕƟŀĴŌĸĪňŗĭŀĔėŋĦĳŅıȮ(Categorical Data) ĴňĸńĔļĦŃŏĮƦĬĕƟŀĴŌĸĪňŗĴňėƞŅœĴƞĨƞŀŏĬŊŗŀĚȮ
(Discrete) ĽŅĴŅĶĩŐĪĬėƞŅħƟĺĵĽŅĵŀńĔļĶȮĨńĺŀĵƞŅĚŏĝƞĬȮŏıĻȮĽňȮŏĔĶħȮŏĮƦĬĨƟĬȮĕƟŀĴŌĸĮĶŃŏĳĪĬňŘĵńĚŐĭƞĚ
ŀŀĔœħƟŏĮƦĬȮ2 ĝĬŇħĵƞŀĵȮėŊŀȮĝĬŇħĪňŗȮ/ȮNominal Data ŏĮƦĬĕƟŀĴŌĸĪňŗĽŅĴŅĶĩĬŜŅĴŅŏĮĶňĵĭŏĪňĵĭĔńĬĺƞŅ
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ŏĪƞŅĔńĬľĶŊŀœĴƞŏĪƞŅĔńĬȮĨńĺŀĵƞŅĚŏĝƞĬȮŏıĻȮĽňȮŏĮƦĬĨƟĬȮŐĸŃĝĬŇħĪňŗȮ0ȮOrdinal Data ŏĮƦĬĕƟŀĴŌĸĪňŗėƞŅ
ĽŅĴŅĶĩĬŜŅĴŅŏĮĶňĵĭŏĪňĵĭĺƞŅŏĪƞŅĔńĬľĶŊŀœĴƞŏĪƞŅĔńĬȮĨńĺŀĵƞŅĚŏĝƞĬȮŏĔĶħȮŏĮƦĬĨƟĬ 
 ĕƟŀĴŌĸĪňŗĭƞĚĭŀĔĮĶŇĴŅĦȮ(Numerical Data) ĞŉŗĚĴňėƞŅĨƞŀŏĬŊŗŀĚȮ(Continuous) ħńĚĬńŘĬȮ
ĬŀĔěŅĔĽŅĴŅĶĩĬŜŅĴŅŏĮĶňĵĭŏĪňĵĭœħƟŏĝƞĬŏħňĵĺĔńĭȮCategorical Data ĵńĚĽŅĴŅĶĩĬŜŅĴŅėŜŅĬĺĦȮŏĝƞĬȮ
ĔŅĶĭĺĔȮĸĭȮėŌĦȮľĶŊŀľŅĶœħƟȮĨńĺŀĵƞŅĚŏĝƞĬȮĬŘŜŅľĬńĔȮĽƞĺĬĽŌĚȮŀŅĵŋȮŏĮƦĬĨƟĬȮĽŜŅľĶńĭȮNumerical Data Īňŗ
ĽŅĴŅĶĩĬŜŅĴŅĭĺĔĸĭĔńĬœħƟŏĪƞŅĬńŘĬȮŏĶňĵĔĺƞŅȮInterval Data ŏĝƞĬȮĺńĬȮŏĺĸŅȮŀŋĦľĳŌĴŇȮŏĮƦĬĨƟĬȮ
Numerical Data ĪňŗĽŅĴŅĶĩĬŜŅĴŅĭĺĔȮĸĭȮėŌĦȮľĶŊŀľŅĶȮ&ľŅėƞŅĽńħĽƞĺĬĶŃľĺƞŅĚĔńĬœħƟ'ȮŏĶňĵĔĺƞŅȮRatio 
Data ŏĝƞĬȮěŜŅĬĺĬĬńĭȮŀŅĵŋȮėĺŅĴĽŌĚȮŏĮƦĬĨƟĬ 
 Ȯ 
 1.4 ĕńŘĬĨŀĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮ 
 ĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸŏĮƦĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏıŊŗŀŒľƟœħƟėĺŅĴĶŌƟȮőħĵĕĭĺĬĔŅĶĪŜŅŏľĴŊŀĚ
ĕƟŀĴŌĸȮœħƟŐĔƞȮĔŅĶėńħŏĸŊŀĔĕƟŀĴŌĸȮ(Selection) ĔŅĶŏĨĶňĵĴĕƟŀĴŌĸȮ(Preprocessing) ĔŅĶŐĮĸĚĕƟŀĴŌĸȮ
(Transformation) ĔŅĶĺŇŏėĶŅŃľƢŐĸŃėƟĬľŅĶŌĮŐĭĭĕƟŀĴŌĸȮ(Data Mining) ŐĸŃĔŅĶŐĮĸ-ĮĶŃŏĴŇĬįĸ
ĔŅĶĺŇŏėĶŅľƢĕƟŀĴŌĸȮ(Interpretation/Evaluation) (ĽŋĶıĚĻƢȮŏŀŊŘŀĺńĥĬŅĴĚėĸ, 2557) ħńĚĳŅıĪňŗȮ/Ȯ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ĪňŗĴŅȮ: PangNing Tan Michael Steinbach and Vipin Kumar (2006), ŴIntroduction to Data 
Mining,ŵ (Boston: Person Addision Wealey.) ŀƟŅĚĩŉĚŒĬȮĽŋĶıĚĻƢȮŏŀŊŘŀĺńĥĬŅĴĚėĸȮ&0335'*Ȯ
&ĔĶŋĚŏĪıł: ĭŅĚĔŀĔĭĸƠŀĔ' 
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Knowledg
ĳŅıĪňŗȮ/ ĔĶŃĭĺĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸ 
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 ĔĶŃĭĺĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĮĶŃĔŀĭħƟĺĵĕńŘĬĨŀĬĨƞŅĚȮŕȮėĸƟŅĵĕńŘĬĨŀĬĔŅĶıńĥĬŅ
ĞŀĲĨƢŐĺĶƢ őħĵœħƟĴňĔŅĶĔŜŅľĬħĴŅĨĶģŅĬĕńŘĬĨŀĬĔŅĶıńĥĬŅŏľĴŊŀĚĕƟŀĴŌĸŏıŊŗŀŒľƟĽŅĴŅĶĩĬŜŅœĮĮĢŇĭńĨŇȮ
ĪŜŅŒľƟĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĴňĮĶŃĽŇĪīŇĳŅıŐĸŃœħƟįĸĸńıīƢĪňŗĴňėĺŅĴĩŌĔĨƟŀĚȮĴŅĨĶģŅĬĬňŘŏĶňĵĔĺƞŅȮCross-
Industry Standard Process for Data Mining (CRISP-DM) ľĶŊŀĔĶŃĭĺĬĔŅĶĴŅĨĶģŅĬ
ŀŋĨĽŅľĔĶĶĴőħĵĕńŘĬĨŀĬĴŅĨĶģŅĬŒĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĬňŘȮĮĶŃĔŀĭħƟĺĵȮ6 ĕńŘĬĨŀĬȮ(ĽŋĶıĚĻƢȮŏŀŊŘŀ
ĺńĥĬŅĴĚėĸ, 2557)ȮħńĚĳŅıĪňŗȮ0 
 

 

ĳŅıĪňŗȮ0 ĴŅĨĶģŅĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸŐĭĭĕńŘĬĨŀĬȮCRISP-DM Model 
ĪňŗĴŅȮ: Colin Shearer (2000). ŴRfcȮAPGQN-DM Model: The New blueprint for Data 
Mining,ŵȮJournal of Data Warehousing, 5, 4 
 
 1.4.1 ĔŅĶĪŜŅėĺŅĴŏĕƟŅŒěĮƤĠľŅȮ&Business/Research Understanding Phase) 
ĕńŘĬĨŀĬĬňŘŏĮƦĬĕńŘĬĨŀĬĪňŗĽŜŅėńĠĴŅĪňŗĽŋħőħĵŏĶŇŗĴĨƟĬħƟĺĵĔŅĶĔŜŅľĬħŏĮƚŅľĴŅĵȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚĔŅĶ
ĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮĴňĔŅĶĨńŘĚŏĔĦĤƢĺńħėĺŅĴĽŜŅŏĶŖěĪńŘĚĶŌĮīĶĶĴŐĸŃĬŅĴīĶĶĴȮĴňĔŅĶĺŅĚŐįĬĔŅĶħŜŅŏĬŇĬĔŅĶ
ŐĸŃĮĶŃŏĴŇĬĽĩŅĬĔŅĶĦƢħƟŅĬĨƞŅĚȮŕȮŏıŊŗŀŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵĨŅĴĺńĨĩŋĮĶŃĽĚėƢĪňŗĺŅĚœĺƟ 
 /,2,2 ĔŅĶĪŜŅėĺŅĴŏĕƟŅŒěĕƟŀĴŌĸ (Data Understanding Phase) ŏĮƦĬĕńŘĬĨŀĬĪňŗŏĔŖĭ
ĶĺĭĶĺĴĕƟŀĴŌĸĪňŗěŃĬŜŅĴŅĺŇŏėĶŅŃľƢĪŜŅėĺŅĴŏĕƟŅŒěĕƟŀĴŌĸŐĸŃĻŉĔļŅĸńĔļĦŃėĺŅĴĽńĴıńĬīƢĕƟŀĴŌĸȮĶĺĴĪńŘĚ
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ĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚĕƟŀĴŌĸȮĔŜŅľĬħėŋĦĽĴĭńĨŇĕƟŀĴŌĸȮŐĸŃĪŜŅĔŅĶėńħŏĸŊŀĔĕƟŀĴŌĸĪňŗěŃĬŜŅĴŅĺŇŏėĶŅŃľƢȮ
ĨĶĺěĽŀĭėĺŅĴĽĴĭŌĶĦƢŐĸŃėĺŅĴĩŌĔĨƟŀĚĕŀĚĕƟŀĴŌĸȮŒĬĔĶĦňĪňŗěŜŅŏĮƦĬľĸńĚěŅĔœħƟĪŜŅĕńŘĬĨŀĬĬňŘŀŅěıĭ
ŏĮƚŅľĴŅĵĪňŗěŃĺŇŏėĶŅŃľƢŏıŇŗĴŏĨŇĴĔŖĽŅĴŅĶĩĵƟŀĬĔĸńĭœĮĕńŘĬĨŀĬĪňŗȮ1 ŏıŊŗŀŐĔƟœĕŏĮƚŅľĴŅĵŐĸŃ
ĺńĨĩŋĮĶŃĽĚėƢĕŀĚőėĶĚĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸŒľĴƞœħƟ 
 /,2,3 ĔŅĶŏĨĶňĵĴĕƟŀĴŌĸȮ&Data Preparation Phase'ȮĕńŘĬĨŀĬĬňŘŏĮƦĬĔŅĶŏĨĶňĵĴĕƟŀĴŌĸȮ
őħĵŏĮƦĬĕńŘĬĨŀĬĪňŗŒĝƟĶŃĵŃŏĺĸŅĬŅĬŒĬĔŅĶěńħĔŅĶĔńĭĕƟŀĴŌĸȮĞŉŗĚěŃĨƟŀĚėńħŏĸŊŀĔĨńĺŀĵƞŅĚĕƟŀĴŌĸŐĸŃĨńĺ
ŐĮĶĪňŗěŃŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĴŅĪŜŅėĺŅĴĽŃŀŅħĕƟŀĴŌĸŐĸŃŐĔƟœĕĕƟŀĴŌĸŒľƟĽĴĭŌĶĦƢĩŌĔĨƟŀĚȮĬŀĔěŅĔĬňŘŀŅě
ĴňĔŅĶĪŜŅĔŅĶŐĮĸĚĕƟŀĴŌĸȮŒľƟŀĵŌƞŒĬĶŌĮŐĭĭĪňŗŏľĴŅŃĽĴĽŅĴŅĶĩĬŜŅĴŅĺŇŏėĶŅŃľƢœħƟȮľĶŊŀŀŅěĨƟŀĚĸħĶŌĮ
ĕƟŀĴŌĸȮĶĺĴĪńŘĚĔŜŅěńħĕƟŀĴŌĸĪňŗĴňĸńĔļĦŃįŇħĮĔĨŇĞŉŗĚŀŅěĪŜŅŒľƟĔŅĶĺŇŏėĶŅŃľƢĴňėĺŅĴįŇħıĸŅħȮĽŜŅľĶńĭĨńĺ
ŐĭĭěŃŒľƟĮĶŃĽŇĪīŇįĸħňľĶŊŀœĴƞĬńŘĬĕŉŘĬŀĵŌƞĔńĭėĺŅĴėĶĭĩƟĺĬĕŀĚĮƤěěńĵȮėŋĦĳŅıȮŐĸŃĶŌĮŐĭĭĕŀĚĕƟŀĴŌĸ
ĪňŗŏľĴŅŃĽĴĽŜŅľĶńĭĔŅĶĺŇŏėĶŅŃľƢȮ&őŀĴȮĻĶĬŇĸ, 0334' 
 /,2,4ȮĔŅĶĽĶƟŅĚŐĭĭěŜŅĸŀĚȮ(Modeling Phase) ĕńŘĬĨŀĬĬňŘěŃŏĸŊŀĔĺŇīňĔŅĶĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸȮőħĵŏĸŊŀĔŀńĸĔŀĶŇĪŉĴĪňŗŏľĴŅŃĽĴĪňŗĽŋħŏıŊŗŀŒľƟœħƟįĸĸńıīƢĪňŗħňĪňŗĽŋħȮĔŜŅľĬħĶŌĮŐĭĭȮĬŜŅĴŅĽĶƟŅĚ
ŐĭĭěŜŅĸŀĚĨŅĴŀńĸĔŀĶŇĪŉĴĪňŗŏĸŊŀĔŐĸŃĬŜŅŐĭĭěŜŅĸŀĚħńĚĔĸƞŅĺĴŅĪħĽŀĭėĺŅĴĩŌĔĨƟŀĚŐĸŃĬƞŅŏĝŊŗŀĩŊŀȮ
őħĵĔŅĶĽĶƟŅĚŐĭĭěŜŅĸŀĚŀŅěĴňĔŅĶĬŜŅľĸŅĵŏĪėĬŇėĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĬŜŅĴŅŒĝƟĶƞĺĴĔńĬœħƟȮŐĸŃŒĬ
ĕńŘĬĨŀĬĬňŘĭŅĚĔĶĦňĽŅĴŅĶĩĵƟŀĬĔĸńĭœĮĕńŘĬĨŀĬĪňŗȮ3 ŏıŊŗŀŏĨĶňĵĴŐĸŃėńħŏĸŊŀĔĨńĺŀĵƞŅĚĕƟŀĴŌĸȮŐĸŃ
ŏıŇŗĴŏĨŇĴĨńĺŐĮĶŒĬĔŅĶĺŇŏėĶŅŃľƢœħƟ  
 1.4.5ȮĔŅĶĮĶŃŏĴŇĬįĸȮ&Evaluation Phase'ȮŏĮƦĬĕńŘĬĨŀĬĪňŗĮĶŃŏĴŇĬįĸĸńıīƢŐĸŃ
ŏĮĶňĵĭŏĪňĵĭĮĶŃĽŇĪīŇįĸĕŀĚŐĭĭěŜŅĸŀĚěŅĔĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĺƞŅěŃĽŅĴŅĶĩĬŜŅœĮŒĝƟœħƟľĶŊŀœĴƞȮĞŉŗĚ
őħĵĮĔĨŇěŃŏĮƦĬĔŅĶĮĶŃŏĴŇĬĶŌĮŐĭĭȮ(Model) ĪňŗœħƟěŅĔĕńŘĬĨŀĬĪňŗȮ4 ĺƞŅĽŅĴŅĶĩŒľƟįĸĸńıīƢĪňŗěŃĽŅĴŅĶĩ
ĬŜŅœĮŒĝƟĚŅĬĨŅĴĺńĨĩŋĮĶŃĽĚėƢĕŀĚőėĶĚĚŅĬœħƟĴŅĔĬƟŀĵŏıňĵĚŒħȮĕńŘĬĨŀĬĬňŘŀŅěĵƟŀĬĔĸńĭœĮĕńŘĬĨŀĬĪňŗŐĸƟĺ
ŏıŊŗŀĽĶƟŅĚĶŌĮŐĭĭŒľĴƞĪňŗĴňėĺŅĴĽĴĭŌĶĦƢĴŅĔĵŇŗĚĕŉŘĬ 
 1.4.6 ĔŅĶĬŜŅœĮŒĝƟȮ&Deployment Phase'ȮŏĮƦĬĕńŘĬĨŀĬĽŋħĪƟŅĵȮľĸńĚěŅĔœħƟĶŌĮŐĭĭ
ĪňŗĽĴĭŌĶĦƢȮěŅĔĕńŘĬĨŀĬĪňŗŐĸƟĺĔŖěŃĬŜŅœĮŒĝƟĔńĭĚŅĬěĶŇĚȮĞŉŗĚįĸĸńıīƢěŅĔĔŅĶŒĝƟĚŅĬĽŅĴŅĶĩĬŜŅĴŅŒĝƟŒĬĔŅĶ
ĺŅĚŐįĬŏıŊŗŀŏĶŇŗĴĔŅĶőėĶĚĚŅĬĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĨƞŀœĮŒĬŀĬŅėĨȮ&ĔĸńĭœĮĪŜŅĕńŘĬĨŀĬŐĶĔ' 
 ěŃŏľŖĬœħƟĺƞŅȮĕńŘĬĨŀĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĨŅĴȮCRISP-DM ĴňĸńĔļĦŃŏĮƦĬĺĚĶŀĭȮŐĸŃ
ĽŅĴŅĶĩĮĶńĭŏĮĸňŗĵĬȮ(Adaptive) ĔŅĶħŜŅŏĬŇĬĔŅĶĽŅĴŅĶĩĵƟŀĬľĸńĚœĮĪŜŅĕńŘĬĨŀĬĪňŗįƞŅĬĴŅȮŏĴŊŗŀœħƟ
įĸĸńıīƢěŅĔĔŅĶħŜŅŏĬŇĬĔŅĶľĶŊŀĔŅĶĺŇŏėĶŅŃľƢŏĭŊŘŀĚĨƟĬĔŖĽŅĴŅĶĩĵƟŀĬľĸńĚœĮĮĶńĭĮĶŋĚŐĔƟœĕĔŅĶ
ħŜŅŏĬŇĬĚŅĬŒĬĕńŘĬĨŀĬĪňŗįƞŅĬĴŅȮŐĸƟĺħŜŅŏĬŇĬĨŅĴĕńŘĬĨŀĬĸŜŅħńĭĨƞŀœĮ 
  ħƟŅĬĽĩŅĮƤĨĵĔĶĶĴĪňŗĽŜŅėńĠĕŀĚĶŃĭĭĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮőħĵĪńŗĺœĮĴňĽƞĺĬĮĶŃĔŀĭ
ľĸńĔħńĚĨƞŀœĮĬňŘ (Jiawei Han and Micheline Kamber, 2006)ȮħńĚĳŅıĪňŗȮ3  
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ĳŅıĪňŗȮ1 ĽĩŅĮƤĨĵĔĶĶĴĕŀĚĶŃĭĭŏľĴŊŀĚĕƟŀĴŌĸőħĵĪńŗĺœĮ 
ĪňŗĴŅȮ: Jiawei Han and Micheline Kamber (2006), Ŵ?pafgrcarspcȮmdȮa typical data mining 
qwqrck,ŵȮ(San Francisco: Morgan Kaufmann.) 
 
 ĽƞĺĬĪňŗȮ1 ģŅĬĕƟŀĴŌĸȮ&Database) ėĸńĚĕƟŀĴŌĸȮ&Data Warehouse) ıŊŘĬĪňŗĪňŗŏĔŖĭĕƟŀĴŌĸ
ĕƞŅĺĽŅĶĪňŗŏĝŊŗŀĴĨƞŀĔńĬĪŅĚŀŇĬŏĪŀĶƢŏĬŖĨȮ&World Wide Web)ȮľĶŊŀŐľĸƞĚŏĔŖĭĽŅĶĽĬŏĪĻŀŊŗĬȮŕȮ&Other 
Info Repositories) ŏĮƦĬĽŇŗĚĪňŗěŃĬŜŅĴŅĺŇŏėĶŅŃľƢȮľĶŊŀĽŇŗĚĪňŗŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚģŅĬĕƟŀĴŌĸȮėĸńĚĕƟŀĴŌĸȮ
ĨŅĶŅĚėŜŅĬĺĦȮőħĵĴňĕńŘĬĨŀĬĕŀĚĔŅĶĪŜŅėĺŅĴĽŃŀŅħĕƟŀĴŌĸȮĔŅĶŐĔƟœĕĕƟŀĴŌĸĪňŗįŇħıĸŅħȮ&data 
cleaning)ȮŐĸŃĔŅĶĶĺĴĔńĬĕŀĚĕƟŀĴŌĸȮ&integration)ȮĔƞŀĬĪňŗěŃĕƟŀĴŌĸěŃĩŌĔĬŜŅĴŅŏĸŊŀĔŒĝƟĚŅĬȮ
(selection) ŒĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸ 
 ĽƞĺĬĪňŗȮ0ȮŏĞŇĲŏĺŀĶƢģŅĬĕƟŀĴŌĸȮľĶŊŀŏĞŇĲŏĺŀĶƢėĸńĚĕƟŀĴŌĸȮ&Database or Data 
Warehouse Server)ȮŏĮƦĬĽƞĺĬĶńĭįŇħĝŀĭľĸńĔŒĬĔŅĶŏĶňĵĔĕƟŀĴŌĸĪňŗŏĔňŗĵĺĕƟŀĚŏĴŊŗŀĴňĔŅĶĶƟŀĚĕŀŒĝƟĔŅĶĪŜŅ
ŏľĴŊŀĚĕƟŀĴŌĸěŅĔįŌƟŒĝƟĚŅĬ 
 ĽƞĺĬĪňŗȮ1ȮģŅĬėĺŅĴĶŌƟȮ&Knowledge Base) ěŃŏĮƦĬėĺŅĴĶŌƟľĸńĔĪňŗŏĮƦĬŐĬĺĪŅĚĪňŗĩŌĔ
ĬŜŅĴŅŒĝƟŒĬĔŅĶėƟĬľŅȮľĶŊŀĮĶŃŏĴŇĬėƞŅėĺŅĴĬƞŅĽĬŒěĕŀĚĶŌĮŐĭĭȮĬŀĔěŅĔĬňŘėĺŅĴĶŌƟĵńĚĽƞĚįĸĶĺĴĩŉĚ
ĸŜŅħńĭĝńŘĬėĺŅĴėŇħȮĪňŗŒĝƟŒĬĔŅĶěńħŐŀĨĪĶŇĭŇĺĨƢľĶŊŀėƞŅĕŀĚŐŀĨĪĶŇĭŇĺĨƢĪňŗĴňĶŃħńĭŐĨĔĨƞŅĚĔńĬȮ 
 ĽƞĺĬĪňŗȮ2ȮŏėĶŊŗŀĚĴŊŀĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮ(Data Mining Engine)ȮŏĮƦĬĽŇŗĚĽŜŅėńĠľĸńĔ
ĕŀĚĶŃĭĭĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸŐĸŃŐĬĺėĺŅĴėŇħȮĪňŗĮĶŃĔŀĭħƟĺĵĝŋħőĴħŌĸĔŅĶĪŜŅĚŅĬĪňŗěŃĺŇŏėĶŅŃľƢ
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ĕƟŀĴŌĸĪňŗœħƟĴŅĞŉŗĚįĸĸńıīƢĪňŗŏľĴŅŃĽĴěŅĔĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮŏĝƞĬȮĸńĔļĦŃėĺŅĴĽńĴıńĬīƢȮ
(Characterization association) ĺŇĺńĥĬŅĔŅĶĔŅĶěńħĔĸŋƞĴȮ(Evolution classification) ĔŅĶĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸŏĝŇĚĪŜŅĬŅĵȮ&Predictive analysis) ĔŅĶĺŇŏėĶŅŃľƢĔĸŋƞĴīŋĶĔŇěȮ(Cluster analysis) ĔŅĶĺŇŏėĶŅŃľƢ
ėƞŅįŇħĮĔĨŇĪňŗŏĔŇħĕŉŘĬȮ(Outlier analysis) ŐĸŃĔŅĶĺŇŏėĶŅŃľƢėĺŅĴėĸŅħŏėĸŊŗŀĬȮ(Deviation analysis) 
 ĽƞĺĬĪňŗȮ3ȮĔŅĶĮĶŃŏĴŇĬĶŌĮŐĭĭȮ(Pattern Evaluation Module)ȮĽƞĺĬĬňŘŏĬƟĬĔŅĶ
ėƟĬľŅĶŌĮŐĭĭĨńĺĪňŗŒĝƟĺńħŐĸŃėńħŏĸŊŀĔĶŌĮŐĭĭĪňŗĬƞŅĽĬŒěȮŀŅěĴňĔŅĶŒĝƟĔġŒĬĔŅĶėńħĔĶŀĚĕƟŀĴŌĸĪňŗĽĬŒě
ŀŀĔĴŅŏıŊŗŀėƟĬľŅĶŌĮŐĭĭĪňŗĬƞŅĽĬŒěŏıŊŗŀĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢȮőħĵŒĝƟėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪŜŅĚŅĬĕŀĚ
ŏľĴŊŀĚĕƟŀĴŌĸŒľƟĴňĮĶŃĽŇĪīŇĳŅı 
 ĽƞĺĬĪňŗȮ6 ĽƞĺĬĨƞŀĮĶŃĽŅĬĔĶŅĲƕĔĔńĭįŌƟŒĝƟȮ(Graphical User Interface: GUI) ĽƞĺĬĬňŘ
ěŃŏĮƦĬĽƞĺĬĪňŗĨŇħĨƞŀĶŃľĺƞŅĚįŌƟŒĝƟȮŐĸŃĶŃĭĭœħƟőĨƟĨŀĭĽŊŗŀĽŅĶĔńĬȮőħĵŏĮƦĬĔŅĶĭŀĔŒľƟįŌƟŒĝƟĴňĔŅĶĨŇħĨƞŀĔńĬ
ĔńĭĶŃĭĭŐĭĭŏěŅŃěĚŒĬĔŅĶėƟĬľŅŐĸŃŐĽħĚĕƟŀĴŌĸȮĬŀĔěŅĔĬňŘĵńĚěŃĝƞĺĵŒľƟįŌƟŒĝƟĽŅĴŅĶĩŏĶňĵĔħŌ
ģŅĬĕƟŀĴŌĸȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚȮėĸńĚĕƟŀĴŌĸȮ&Data Warehouse schemas) ľĶŊŀőėĶĚĽĶƟŅĚĕƟŀĴŌĸȮ
(Data structure) œħƟŀňĔħƟĺĵ 

 
 1.5ȮĶŌĮŐĭĭĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮ 
 ĶŌĮŐĭĭĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸŐĭƞĚŏĮƦĬȮ0ȮĶŌĮŐĭĭľĸńĔȮ&ĽŅĵĝĸȮĽŇĬĽĴĭŌĶĦƢĪŀĚ, 
0336'ȮħńĚĬňŘȮ 
 ĶŌĮŐĭĭĪňŗȮ/ȮŐĭĭěŜŅĸŀĚĔŅĶĪŜŅĬŅĵȮ&Predictive Modeling) ľĶŊŀŏĶňĵĔĺƞŅĔŅĶ
ŏĶňĵĬĶŌƟŐĭĭĴňįŌƟĽŀĬȮ&Supervised learning) ŏĮƦĬįĸĸńıīƢĪňŗĽĶƟŅĚěŅĔĔŅĶŀĬŋĴŅĬȮ&Inference) ĝŋħ
ĕƟŀĴŌĸőħĵĬŜŅĕƟŀĴŌĸŒĬŀħňĨĴŅĽĶƟŅĚĨńĺŐĭĭȮŏıŊŗŀŒĝƟŒĬĔŅĶĪŜŅĬŅĵĮĶŃŏĳĪĨńĺŀĵƞŅĚŒĬŀĬŅėĨőħĵŒĝƟ
ĕƟŀĴŌĸİƗĔľńħȮ&training data) ĞŉŗĚĕƟŀĴŌĸĪŋĔĨńĺěŃĴňėŋĦĽĴĭńĨŇĪňŗŒĝƟŒĬĔŅĶĪŜŅĬŅĵŀńĸĔŀĶŇĪŉĴĮĶŃŏĳĪĬňŘěŃ
ĴŋƞĚŏĬƟĬŒĬĔŅĶŐĭƞĚŐĵĔĕƟŀĴŌĸŀŀĔŏĮƦĬĔĸŋƞĴĨŅĴėƞŅėŋĦĽĴĭńĨŇĕŀĚĕƟŀĴŌĸȮĞŉŗĚĩƟŅėƞŅėŋĦĽĴĭńĨŇĕŀĚĕƟŀĴŌĸĴň
ėƞŅœĴƞĨƞŀŏĬŊŗŀĚěŃŏĶňĵĔĔĶŃĭĺĬĔŅĶĪňŗŒĝƟŐĭƞĚŐĵĔĺƞŅȮȮĔŅĶěŜŅŐĬĔĮĶŃŏĳĪȮ&Classification) ŐĨƞĩƟŅėƞŅ
ėŋĦĽĴĭńĨŇĕŀĚĕƟŀĴŌĸĴňėƞŅĨƞŀŏĬŊŗŀĚěŃŏĶňĵĔĔĶŃĭĺĬĔŅĶĪňŗŒĝƟŐĭƞĚŐĵĔĺƞŅĔŅĶĩŀĩŀĵȮ&Regression) ľĶŊŀ
ĔŅĶıĵŅĔĶĦƢȮ&Forecasting)  
 ĶŌĮŐĭĭĪňŗȮ0ȮŐĭĭěŜŅĸŀĚŒĬĔŅĶĭĶĶĵŅĵȮ&Descriptive Modeling) ľĶŊŀŏĶňĵĔĺƞŅĔŅĶ
ŏĶňĵĬĶŌƟŐĭĭœĴƞĴňįŌƟĽŀĬȮ&Unsupervised learning) ŀŅěŏĮƦĬĔŅĶĬŜŅĕƟŀĴŌĸĪňŗĴňŀĵŌƞŏıŊŗŀĻŉĔļŅľŅ
ėĺŅĴĽńĴıńĬīƢĨƞŅĚȮŕȮ&Association) ľĶŊŀľŅĔŅĶěńħĔĸŋƞĴĕƟŀĴŌĸȮ&Clustering) ĞŉŗĚœĴƞœħƟĴňěŋħĴŋƞĚľĴŅĵŏıŊŗŀ
ĔŅĶĪŜŅĬŅĵ 
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 őħĵĔĸĵŋĪīƢŒĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĬńŘĬĽŅĴŅĶĩĪŜŅœħƟľĸŅĵĶŌĮŐĭĭȮĕŉŘĬŀĵŌƞĔńĭĸńĔļĦŃ
ĕŀĚįĸĸńıīƢĕŀĚĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮőħĵĶŌĮŐĭĭĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĴňœħƟľĸŅĵŐĭĭȮ&ĽŋĶıĚĻƢȮŏŀŊŘŀ
ĺńĥĬŅĴĚėĸ, 0335'ȮħńĚĨƞŀœĮĬňŘ 
 /,3,1 ĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸȮ(Classification) ŏĮƦĬĔŅĶĽĶƟŅĚĨńĺŐĭĭěŅĔĕƟŀĴŌĸĪňŗ
ĴňĔŅĶěŜŅŐĬĔĮĶŃŏĳĪŐĸƟĺȮŏıŊŗŀŒĝƟĨńĺŐĭĭĬńŘĬŒĬĔŅĶěŜŅŐĬĔĕƟŀĴŌĸĪňŗœĴƞĪĶŅĭĮĶŃŏĳĪȮĨńĺŀĵƞŅĚŏĝƞĬȮĔŅĶ
ěŜŅŐĬĔėĺŅĴŏĽňŗĵĚĕŀĚĸŌĔėƟŅŒĬĔŅĶĔŌƟĵŊĴŏĚŇĬȮĔŅĶěŜŅŐĬĔőŀĔŅĽĪňŗĸŌĔėƟŅěŃŏĸŇĔŒĝƟĭĶŇĔŅĶȮĔŅĶěŜŅŐĬĔ
őŀĔŅĽĪňŗįŌƟĮƙĺĵěŃŏĮƦĬőĶėȮŏĮƦĬĨƟĬȮĨńĺŐĭĭŀŅěĽĶƟŅĚĕŉŘĬőħĵĺŇīňĔŅĶŏĶňĵĬĶŌƟőħĵŏėĶŊŗŀĚȮ(Machine 
Learning) ľĶŊŀŒĝƟĺŇīňĔŅĶŏĝŇĚĽĩŇĨŇȮŏĝƞĬȮRegression ŏĮƦĬĨƟĬ 
 /,3,2ȮĔŅĶěńħĔĸŋƞĴĕƟŀĴŌĸȮ(Clustering)ȮŏĮƦĬĔŅĶŐĭƞĚĕƟŀĴŌĸŀŀĔŏĮƦĬĔĸŋƞĴȮőħĵĕƟŀĴŌĸĪňŗ
ŀĵŌƞŒĬĔĸŋƞĴŏħňĵĺĔńĬȮěŃĴňĸńĔļĦŃĪňŗėĸƟŅĵėĸŉĚĔńĬŐĸŃĕƟŀĴŌĸĪňŗŀĵŌƞĨƞŅĚĔĸŋƞĴěŃĴňĸńĔļĦŃĪňŗŐĨĔĨƞŅĚĔńĬȮĔŅĶ
ěńħĔĸŋƞĴĕƟŀĴŌĸĨƟŀĚŀŅĻńĵĔŅĶĺńħėĺŅĴėĸƟŅĵėĸŉĚľĶŊŀėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĕƟŀĴŌĸȮ2 ĨńĺȮĞŉŗĚĪŜŅœħƟľĸŅĵ
ŐĭĭĕŉŘĬĔńĭĝĬŇħĕŀĚĕƟŀĴŌĸŐĸŃĔŅĶĔŜŅľĬħėĺŅĴėĸƟŅĵėĸŉĚĕŀĚĕƟŀĴŌĸĨŅĴŏĮƚŅĮĶŃĽĚėƢŒĬĔŅĶěńħĔĸŋƞĴ
ĕƟŀĴŌĸȮĨńĺŀĵƞŅĚĔŅĶěńħĔĸŋƞĴĕƟŀĴŌĸȮŏĝƞĬȮĔŅĶěńħĔĸŋƞĴĸŌĔėƟŅȮĔŅĶěńħĔĸŋƞĴĕŀĚŏŀĔĽŅĶĪňŗĴňŏĬŊŘŀľŅėĸƟŅĵėĸŉĚȮ
ĔŅĶěńħĔĸŋƞĴĕŀĚĵňĬĽƢŒĬőėĶőĴőĞĴĪňŗĪŜŅľĬƟŅĪňŗėĸƟŅĵėĸŉĚĔńĬȮŏĮƦĬĨƟĬ 
 1.5.3 ĔŅĶĽĶƟŅĚĔġėĺŅĴĽńĴıńĬīƢȮ(Association Rules) ŏĮƦĬĔŅĶľŅĔġĪňŗĭŀĔĩŉĚ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĕƟŀĴŌĸĪňŗĴńĔŏĔŇħĕŉŘĬıĶƟŀĴȮŕȮĔńĬŀĵŌƞŏĽĴŀȮőħĵĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ
ėŋĦĽĴĭńĨŇĨƞŅĚȮŕȮŒĬĕƟŀĴŌĸȮĮƤĠľŅĸńĔļĦŃĬňŘŀŅěŏĶňĵĔĺƞŅȮĔŅĶĺŇŏėĶŅŃľƢĨĶŃĔĶƟŅĽŇĬėƟŅȮ(market basket 
analysis) įĸĔŅĶĺŇŏėĶŅŃľƢėŊŀȮĔĸŋƞĴĕŀĚĔġėĺŅĴĽńĴıńĬīƢŒĬĸńĔļĦŃĩƟŅ-ŐĸƟĺȮŐĸŃĴňĴŅĨĶĺńħėŋĦĳŅı
ĕŀĚĔġĔŜŅĔńĭȮ&őŀĴȮĻĶĬŇĸ, 0334'ȮĨńĺŀĵƞŅĚĕƟŀĴŌĸŀŅěŏĮƦĬĶŅĵĔŅĶĽŇĬėƟŅĪňŗĴňĔŅĶĞŊŘŀĕŅĵŒĬŐĨƞĸŃėĶńŘĚ
ľĶŊŀŏľĨŋĔŅĶĦƢĪňŗŏĔŇħıĶƟŀĴĔńĬĳŅĵŒĬĶŅĵĔŅĶȮ&Transaction'ȮĔġėĺŅĴĽńĴıńĬīƢĪňŗĽĶƟŅĚœħƟěŃĶŃĭŋĩŉĚ
ėĺŅĴĽńĴıńĬīƢĺƞŅŏĴŊŗŀıĭŏľĨŋĔŅĶĦƢľĬŉŗĚľĶŊŀľĸŅĵŏľĨŋĔŅĶĦƢŏĔŇħĕŉŘĬȮěŃĴňőŀĔŅĽĽŌĚĪňŗŏľĨŋĔŅĶĦƢŀňĔŀĵƞŅĚ
ľĬŉŗĚŀňĔľĸŅĵŏľĨŋĔŅĶĦƢěŃŏĔŇħĕŉŘĬħƟĺĵ  
 /,3,4ȮĔŅĶėŅħėŃŏĬȮ(Estimation/Regression) ĴňĸńĔļĦŃėĸƟŅĵĔńĭĔŅĶěŜŅŐĬĔ
ĮĶŃŏĳĪĕƟŀĴŌĸȮėŊŀĴňĔŅĶĽĶƟŅĚĨńĺŐĭĭȮŏıŊŗŀėŅħėŃŏĬėƞŅĕŀĚĨńĺŐĮĶĪňŗœĴƞĪĶŅĭėƞŅěŅĔėƞŅĨńĺŐĮĶŀŊŗĬĪňŗ
ĪĶŅĭėƞŅȮŐĨƞĴňĕƟŀŐĨĔĨƞŅĚėŊŀȮĨńĺŐĮĶĪňŗěŃĩŌĔėŅħėŃŏĬěŃĴňĝĬŇħŏĮƦĬėƞŅĨƞŀŏĬŊŗŀĚȮľĶŊŀŏĮƦĬĨńĺŏĸĕŐĽħĚ
ěŜŅĬĺĬŏĨŖĴȮĨƞŅĚĔńĭĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĞŉŗĚįĸĸńıīƢŏĮƦĬĮĶŃŏĳĪȮĨńĺŀĵƞŅĚȮĔŅĶĮĶŃĴŅĦĮĶŇĴŅĦĬŘŜŅİĬĪňŗ
ĨĔěŅĔĕƟŀĴŌĸȮĽĳŅıŀŅĔŅĻȮĔŅĶĮĶŃĴŅĦĶŃħńĭėŃŐĬĬĪňŗįŌƟĽŀĭěŃĪŜŅœħƟěŅĔėŋĦĽĴĭńĨŇĕŀĚįŌƟĽŀĭȮŏĮƦĬ
ĨƟĬ 
 /,3,5 ĔŅĶėƟĬľŅĕƟŀĴŌĸĪňŗĴňėĺŅĴįŇħĮĔĨŇȮ(Data Anomaly Detection) ŏĮƦĬĔŅĶ
ėƟĬľŅĕƟŀĴŌĸĪňŗĴňĸńĔļĦŃįŇħĮĔĨŇȮľĶŊŀĴňėĺŅĴŐĨĔĨƞŅĚěŅĔĕƟŀĴŌĸĽƞĺĬŒľĠƞȮ(Outlier Data) ĕƟŀĴŌĸ
ŏľĸƞŅĬňŘĴňěŜŅĬĺĬĬƟŀĵĮŃĮĬŀĵŌƞŒĬĕƟŀĴŌĸĽƞĺĬŒľĠƞȮĞŉŗĚŀŅěĽƞĚįĸŒľƟįĸĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĴňėĺŅĴŐĴƞĬĵŜŅ



 20 

 
 

ĸħĬƟŀĵĸĚȮĔŅĶėƟĬľŅĕƟŀĴŌĸįŇħĮĔĨŇŀŅěĝƞĺĵŒĬĚŅĬĭŅĚŀĵƞŅĚĪňŗĨƟŀĚĔŅĶĨĶĺěĽŀĭĕƟŀĴŌĸĪňŗĴňėĺŅĴ
įŇħĮĔĨŇȮŏĝƞĬĔŅĶěŜŅŐĬĔīŋĶĔĶĶĴĪňŗĴňėĺŅĴįŇħĮĔĨŇȮ(Fraud Detection) ĔŅĶĨĶĺěěńĭĔŅĶĽƞĚįƞŅĬĕƟŀĴŌĸ
įŇħĮĶĔĨŇŒĬŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢȮ(Intruder Detection) ŏĮƦĬĨƟĬ 
 
 /,4ȮŏĪėĬŇėĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮ 
 1.6.1 Random Forest 
 ŏŀĔĽŇĪīŇśȮıńĝĶĺĚĻƢĻńĔħŅȮ&0335'ȮĔĸƞŅĺĺƞŅȮRandom Forest ŏĮƦĬŏĪėĬŇėĪňŗ
ĽĶƟŅĚŐĭĭěŜŅĸŀĚĪňŗľĸŅĔľĸŅĵőħĵĽŋƞĴĨńĺŀĵƞŅĚěŅĔĝŋħĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟȮ&Training)ȮŐĸŃĽŋƞĴŏĸŊŀĔŐŀĨĪĶŇ
ĭŇĺĨƢȮ&Feature'ȮĨƞŅĚȮŕȮŀŀĔĴŅŏĮƦĬľĸŅĵȮŕȮĝŋħȮěŅĔĬńŘĬĬŜŅĴŅĽĶƟŅĚŐĭĭěŜŅĸŀĚħƟĺĵŏĪėĬŇėȮDecision 
Tree ľĸŅĵȮŕȮĨƟĬȮŏıňĵĚŀĵƞŅĚŏħňĵĺĞŉŗĚŐĨƞĸŃĨƟĬĔŖěŃŒľƟėŜŅĨŀĭŀŀĔĴŅȮŒĬĕńŘĬĨŀĬĪƟŅĵĽŋħěŃĬŜŅėŜŅĨŀĭ 
Decision Tree ŐĨƞĸŃĨƟĬĴŅĶĺĴĔńĬŏıŊŗŀıŇěŅĶĦŅėƞŅĪňŗŏľĴŅŃĽĴĪňŗĽŋħȮŐĴƟĺƞŅěŃŏĮƦĬŏĪėĬŇėȮDecision 
Tree ŏľĴŊŀĬĔńĬŐĨƞĕƟŀĴŌĸŐĸŃėŋĦĸńĔļĦŃĪňŗŒĝƟŒĬĔŅĶĽĶƟŅĚŐĭĭěŜŅĸŀĚĨƞŅĚĔńĬĔŖĪŜŅŒľƟŐĭĭěŜŅĸŀĚĪňŗ
ĽĶƟŅĚĕŉŘĬĴŅĴňĸńĔļĦŃĪňŗĨƞŅĚĔńĬ 
 ĬĳŅıĶȮĻŇĶŇĔŋĸĺŇĶŇĵŃȮ&0332' ĔĸƞŅĺĺƞŅȮRandom ForestȮŏĮƦĬŏĪėĬŇėľĬŉŗĚĔŅĶ
ŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮ&Machine learning)ȮĪňŗıńĥĬŅĴŅĔĕŉŘĬŒĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸŐĸŃėƟĬľŅėĺŅĴĶŌƟȮ
(Knowledge Discovery) ĴňėŋĦĽĴĭńĨŇěŜŅŐĬĔĕƟŀĴŌĸĪňŗĮĶŃĔŀĭœĮħƟĺĵĝŋħĕƟŀĴŌĸěŜŅŐĬĔőėĶĚĽĶƟŅĚŐĭĭ 
ĨƟĬœĴƟĽŅĴŅĶĩĪŜŅĬŅĵĕƟŀĴŌĸĶŌĮŐĭĭĮĶŃŏĳĪĪňŗœĴƞĽŅĴŅĶĩėŅħŏħŅœħƟȮĔŅĶĽĶƟŅĚŐĭĭěŜŅĸŀĚŏıŊŗŀĬŜŅœĮŒĝƟ
ĪŜŅĬŅĵįĸŏĮƦĬĺŇīňĺŇŏėĶŅŃľƢĪňŗŏľĴŅŃĽĴĪňŗĽŋħȮĽŜŅľĶńĭĝŋħĕƟŀĴŌĸĪňŗĴňőėĶĚĽĶƟŅĚĞńĭĞƟŀĬĕĬŅħŏĸŖĔěĬĩŉĚĮŅĬ
ĔĸŅĚěŜŅĬĺĬĕƟŀĴŌĸĬƟŀĵĔĺƞŅȮ10,000 ĶŃŏĭňĵĬȮŐĨƞĽŅĴŅĶĩŒľƟĴňĕƟŀĴŌĸĴŅĔĔĺƞŅȮ1,000,000 ėŀĸńĴĬƢȮħƟĺĵ
ėĺŅĴĽŅĴŅĶĩĕŀĚĔŅĶĶŀĚĶńĭĝŋħĕƟŀĴŌĸħńĚĔĸƞŅĺȮŏĪėĬŇėȮRandom ForestȮěŉĚœħƟĩŌĔĵŀĴĶńĭŀĵƞŅĚĴŅĔȮ
ěŅĔĚŅĬĺŇěńĵħƟŅĬĝňĺĔŅĶŐıĪĵƢȮŐĸŃŏĳĽńĝĔĶĶĴȮĩŉĚĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĪŜŅĬŅĵŐĸŃėĺŅĴĩŌĔĨƟŀĚĽŌĚȮ
ŏĬŊŗŀĚěŅĔĔġĪňŗĺƞŅħƟĺĵĕƟŀĴŌĸěŜŅĬĺĬĴŅĔľĶŊŀĔŅĶŏıŇŗĴěŜŅĬĺĬĬńŘĬœĴƞœħƟĪŜŅŒľƟŏĔŇħėĺŅĴŏĜıŅŃŏěŅŃěĚȮ
(over fit) ŏĴŊŗŀĪŜŅĔŅĶĽŋƞĴŐĸƟĺěŃĪŜŅŒľƟĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸȮ(classifier) ŐĸŃĨńĺĩħĩŀĵȮ
(repressor) ĴňėĺŅĴŐĴƞĬĵŜŅȮőħĵŏĪėĬŇėȮRandom Forests ŏĮƦĬĽƞĺĬĮĶŃĔŀĭĕŀĚĨńĺěŜŅĸŀĚĪŜŅĬŅĵ
ĶŌĮŐĭĭĨƟĬœĴƟĞŉŗĚŐĨƞĸŃĨƟĬěŃĕŉŘĬŀĵŌƞĔńĭėƞŅĕŀĚŏĺėŏĨŀĶƢĪňŗĽŋƞĴĕŉŘĬĴŅŀĵƞŅĚŀŇĽĶŃĨƞŀĔńĬħƟĺĵĔŅĶĔĶŃěŅĵ
ŐĭĭŏħňĵĺĔńĬĕŀĚĨƟĬœĴƟĪńŘĚľĴħĪňŗŀĵŌƞŒĬĮƙŅȮėĺŅĴįŇħıĸŅħőħĵĪńŗĺœĮĕŀĚĮƙŅěŃĴňėƞŅŏĕƟŅĽŌƞĸŇĴŇĨŏĴŊŗŀěŜŅĬĺĬ
ĕŀĚĨƟĬœĴƟŒĬĮƙŅĴňěŜŅĬĺĬŏĵŀŃĕŉŘĬȮėĺŅĴįŇħıĸŅħőħĵĪńŗĺœĮĕŀĚĮƙŅŒĬĔŅĶěŜŅŐĬĔŐĭĭĨƟĬœĴƟĕŉŘĬŀĵŌƞĔńĭėƞŅ
ėĺŅĴŐĕŖĚŐĶĚȮ(strength) ĕŀĚĨƟĬœĴƟŐĨƞĸŃĨƟĬŒĬĮƙŅȮŐĸŃėĺŅĴĽńĴıńĬīƢȮ(correlation) ĶŃľĺƞŅĚĔńĬȮ
ĔĸƞŅĺœħƟĺƞŅŏĪėĬŇėȮRandom ForestȮĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĪŜŅĬŅĵȮŏĬŊŗŀĚěŅĔĔġěŜŅĬĺĬĴŅĔœĴƞœħƟĴň
ėĺŅĴŏěŅŃěĚȮŏĴŊŗŀĪŜŅĔŅĶĽŋƞĴĔŅĶěŜŅŐĬĔĮĶŃŏĳĪěŉĚĪŜŅŒľƟĴňėĺŅĴŐĴƞĬĵŜŅȮĬŀĔěŅĔĬňŘőėĶĚĽĶƟŅĚėƞŅėĺŅĴ
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ŐĕŖĚŐĶĚȮ(strength)ȮĕŀĚŐĭĭěŜŅĸŀĚŐĨƞĸŃŐĭĭŐĸŃėĺŅĴĽńĴıńĬīƢĪŜŅŒľƟŏĕƟŅĩŉĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ĪŜŅĚŅĬĕŀĚŏĪėĬŇėȮRandom ForestȮœħƟ 
  
 /,4,2 Neural Network  
 őŀĴȮĻĶĬŇĸȮ&0334' ĔĸƞŅĺĺƞŅȮNeural Network ŏĮƦĬŏĪėĬŇėĪňŗěŜŅĸŀĚĔŅĶ
ŏĶňĵĬĶŌƟĪňŗŏĔŇħĕŉŘĬĳŅĵŒĬĽĴŀĚĕŀĚĽŇŗĚĴňĝňĺŇĨȮŐĶĚĭńĬħŅĸŒěŒĬĔŅĶĪŜŅĚŅĬĕŀĚ Neural NetworkȮėŊŀȮĔŅĶ
ıĭĺƞŅĴňĔŅĶŏĶňĵĬĶŌƟĪňŗĞńĭĞƟŀĬŒĬĽĴŀĚĕŀĚĽŇŗĚĴňĝňĺŇĨȮŏĝƞĬȮĔŅĶŐĵĔĮĶŃŏĳĪŐĸŃĔŅĶĶŌƟěŜŅĶŌĮȮŏĔŇħěŅĔĔŅĶ
ĪŜŅĚŅĬĶƞĺĴĔńĬĕŀĚŏĞĸĮĶŃĽŅĪȮ&ĬŇĺĶŀĬȮľĶŊŀȮneuron) ĕĬŅħŏĸŖĔěŜŅĬĺĬĴŅĔȮĬŇĺĶŀĬěŃĩŌĔĔĶŃĨŋƟĬ
őħĵĽńĠĠŅĦœĲĲƚŅĪňŗĴŅěŅĔĬŇĺĶŀĬŀŊŗĬŐĸŃĽĶƟŅĚĽńĠĠŅĦĽƞĚŀŀĔœĮĵńĚĬŇĺĶŀĬŀŊŗĬȮŕȮĨƞŀœĮȮŐĨƞĸŃ
ĬŇĺĶŀĬěŃĴňĔŅĶĪŜŅĚŅĬŐĭĭĚƞŅĵȮŕȮŐĨƞĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬŏĮƦĬŏėĶŊŀĕƞŅĵŒľĠƞĝƞĺĵŒľƟĽŇŗĚĴňĝňĺŇĨĽŅĴŅĶĩ
ŐĔƟĮƤĠľŅŒĬĶŌĮŐĭĭĪňŗĞńĭĞƟŀĬœħƟȮNeural Network ėŊŀȮőėĶĚĽĶƟŅĚĕŀĚĬŇĺĶŀĬĪňŗŏĝŊŗŀĴőĵĚĔńĬŀĵƞŅĚŏĮƦĬ
ĶŃĭĭȮĬŇĺĶŀĬěŃěńħŏĶňĵĚĔńĬŏĮƦĬŃħńĭĝńŘĬȮőħĵĮĔĨŇěŃĴňĶŃħńĭĝńŘĬľĬŉŗĚŏĮƦĬĶŃħńĭĝńŘĬĬŜŅŏĕƟŅȮ(input 
layer) ŀňĔĶŃħńĭĝńŘĬľĬŉŗĚŏĮƦĬĶŃħńĭĝńŘĬĽƞĚŀŀĔȮ(output layer) ŐĸŃŀĵƞŅĚĬƟŀĵľĬŉŗĚĶŃħńĭĝńŘĬŏĮƦĬ
ĶŃħńĭĝńŘĬĞƞŀĬȮ(hidden layer) ĞŉŗĚŀĵŌƞĶŃľĺƞŅĚĶŃħńĭĝńŘĬĬŜŅŏĕƟŅŐĸŃĶŃħńĭĝńŘĬĽƞĚŀŀĔȮŐĨƞĸŃĶŃħńĭĝńŘĬěŃ
ŏĝŊŗŀĴőĵĚŀĵƞŅĚŏĨŖĴĪňŗĔńĭĶŃħńĭĝńŘĬĔƞŀĬľĬƟŅŐĸŃĶŃħńĭĝńŘĬĨƞŀœĮȮħńĚĳŅıĨńĺŀĵƞŅĚ ŏĽƟĬŏĝŊŗŀĴȮ
(connection) ĶŃľĺƞŅĚĬŇĺĶŀĬěŃĴňėƞŅĬŘŜŅľĬńĔĔŜŅĔńĭĞŉŗĚŐĽħĚĩŉĚėĺŅĴŐĕŖĚŐĔĶƞĚľĶŊŀŀŇĪīŇıĸĕŀĚĬŇĺĶŀĬ
ĨƞŀŀňĔĬŇĺĶŀĬľĬŉŗĚȮŐĸŃŏĮƦĬĔŅĶĔŜŅľĬħėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚĨńĺŐĮĶĬŜŅŏĕƟŅŐĸŃĨńĺŐĮĶŏĮƚŅľĴŅĵ 
 ĽŅĵĝĸȮĽŇĬĽĴĭŌĶĦƢĪŀĚȮ&0336' ĔĸƞŅĺĺƞŅȮNeural Network ŏĮƦĬŏĪėĬŇėĪňŗŒĝƟ
ľĸńĔĔŅĶŏĸňĵĬŐĭĭĔŅĶĪŜŅĚŅĬĕŀĚĽĴŀĚĴĬŋļĵƢőħĵěŜŅĸŀĚėĺŅĴĽŅĴŅĶĩĕŀĚĴĬŋļĵƢħƟŅĬĔŅĶŏĶňĵĬĶŌƟȮ
ěħěŜŅŐĸŃěŜŅŐĬĔĽŇŗĚĨƞŅĚȮŕȮĞŉŗĚŒĝƟĽĴŀĚŏĮƦĬĽƞĺĬĽŜŅėńĠŏĮƦĬĔŅĶŏĸňĵĬŐĭĭĔŅĶĪŜŅĚŅĬĕŀĚĶŃĭĭĽĴŀĚ
ĔĸƞŅĺėŊŀĴňĔŅĶĽƞĚįƞŅĬĕƟŀĴŌĸĶŃľĺƞŅĚĔńĬőħĵĔŅĶŏĝŊŗŀĴĨƞŀĕŀĚŏĞĸĸƢĮĶŃĽŅĪȮ(neuron) ŏĮƦĬőėĶĚĕƞŅĵĶƞŅĚ
ŐľƞěŜŅĬĺĬĴŅĔıĶƟŀĴĪńŘĚĔŅĶĮĶŃĴĺĸįĸŒĬĸńĔļĦŃĕĬŅĬȮ(parallel processing) őħĵŏĽƟĬŏĝŊŗŀĴŐĨƞĸŃ
ŏĽƟĬěŃĴňĬŘŜŅľĬńĔĩƞĺĚȮ(weight) ŏıŊŗŀĔŜŅľĬħĬŘŜŅľĬńĔĩƞĺĚľĶŊŀėĺŅĴĽŜŅėńĠĕŀĚĕƟŀĴŌĸŏĕƟŅĞŉŗĚĔŜŅľĬħėƞŅ
ŏĶŇŗĴĨƟĬőħĵĔŅĶĽŋƞĴŐĨƞĸŃőľĬħĪŜŅĔŅĶėŜŅĬĺĦėƞŅįĸĶĺĴŏĝŇĚŏĽƟĬŐĭĭĩƞĺĚĬŘŜŅľĬńĔįƞŅĬĲƤĚĔƢĝńŗĬĔĶŃĨŋƟĬȮ
(activation function) ėŜŅĬĺĦėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬȮ(error) ĶŃľĺƞŅĚėŜŅĨŀĭĪňŗĪŜŅĬŅĵœħƟĔńĭŏĜĸĵȮ
ľŅĔıĭĺƞŅĴňėĺŅĴėĸŅħŏėĸŊŗŀĬĶŃĭĭěŃĮĶńĭĮĶŋĚėƞŅĬŘŜŅľĬńĔĩƞĺĚĕŀĚŐĨƞĸŃĔŅĶŏĝŊŗŀĴĨƞŀȮ(connection) 
ĪŜŅĬŅĵĕƟŀĴŌĸœħƟĪńŘĚĕƟŀĴŌĸŏĝŇĚĔĸŋƞĴȮ(nominal data) ŐĸŃĕƟŀĴŌĸŏĝŇĚĨńĺŏĸĕȮ(numeric data) ŏĪėĬŇħ
ħńĚĔĸƞŅĺĬňŘœħƟĶńĭėĺŅĴĬŇĵĴŏĬŊŗŀĚěŅĔĴňėĺŅĴĵŊħľĵŋƞĬŒĬĔŅĶĪŜŅĚŅĬĽŌĚŐĸŃĽŅĴŅĶĩĮĶńĭĨńĺŒĬĔŅĶĪŜŅĚŅĬ
ĨŅĴĽĳŅıĪňŗŏĮĸňŗĵĬŐĮĸĚœħƟħňĮĶŃĔŀĭĔńĭœĴƞĴňėĺŅĴěŜŅŏĮƦĬĨƟŀĚĪĶŅĭĨńĺŐĭĭĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗŐĬƞĬŀĬ
ĕŀĚĔĶŃĭĺĬĔŅĶȮŏıňĵĚŒĝƟĝŋħĕƟŀĴŌĸŏĕƟŅȮ(input data) ŐĸŃĕƟŀĴŌĸŏĮƚŅľĴŅĵȮ(target data) ĕŀĚ
ĔĶŃĭĺĬĔŅĶŒĬěŜŅĬĺĬĪňŗĴŅĔıŀĴŅŒĝƟŒĬĔŅĶĔŅĶĽŀĬŏėĶŊŀĕƞŅĵĮĶŃĽŅĪŏĪňĵĴȮ&Neural Network)Ȯőħĵ
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ŒĬĔŅĶĽĶƟŅĚȮNeural Network ěŃŒĝƟĝŋħĕƟŀĴŌĸěŜŅĬĺĬȮ1ȮĝŋħȮœħƟŐĔƞȮ&ĽŋĶıĚĻƢȮŏŀŊŘŀĺńĥĬŅĴĚėĸ, 0335'
ĝŋħĕƟŀĴŌĸĪňŗȮ/ȮĝŋħĕƟŀĴŌĸŏĶňĵĬĶŌƟȮŏĮƦĬĝŋħĕƟŀĴŌĸľĸńĔĪňŗŒĝƟŒĬĔŅĶĽĶƟŅĚĨńĺŐĭĭŏıŊŗŀŒĝƟěŜŅŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸ
ĞŉŗĚĝŋħĕƟŀĴŌĸĬňŘěŃĴňěŜŅĬĺĬĕƟŀĴŌĸŒĬĮĶŇĴŅĦĴŅĔĪňŗĽŋħȮĝŋħĕƟŀĴŌĸĪňŗȮ0ȮĝŋħĕƟŀĴŌĸĮĶŃŏĴŇĬȮ(Validation) 
ŏĮƦĬĝŋħĕƟŀĴŌĸĪňŗŒĝƟŒĬĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıĕŀĚĨńĺŐĭĭĪňŗĽĶƟŅĚĕŉŘĬœħƟěŅĔĝŋħĕƟŀĴŌĸŏĶňĵĬĶŌƟȮŐĸŃĮĶńĭ
őėĶĚĽĶƟŅĚĕŀĚŏėĶŊŀĕƞŅĵŒľƟŏľĴŅŃĽĴȮŏĝƞĬȮěŜŅĬĺĬĝńŘĬĮĔĮƕħŏėĶŊŀĕƞŅĵȮŐĸŃěŜŅĬĺĬŏĞĸĸƢŒĬŐĨƞĸŃĝńŘĬĪňŗ
ĮĔĮƕħȮŏĮƦĬĨƟĬȮĪńŘĚĬňŘŏıŊŗŀŒľƟœħƟŏėĶŊŀĕƞŅĵĪňŗĽŅĴŅĶĩěŜŅŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸĪńŘĚĽŀĚĝŋħœħƟĩŌĔĨƟŀĚĴŅĔĪňŗĽŋħȮ
ŐĸŃĝŋħĕƟŀĴŌĸĪňŗȮ1ȮĝŋħĕƟŀĴŌĸĪħĽŀĭȮ(Testing) ŏĮƦĬĝŋħĕƟŀĴŌĸĪňŗŒĝƟĺńħĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶěŜŅŐĬĔ
ĮĶŃŏĳĪĕƟŀĴŌĸĕŀĚĨńĺŐĭĭĽŋħĪƟŅĵĪňŗœħƟěŅĔŅĔŅĶĽĶƟŅĚħƟĺĵĝŋħĕƟŀĴŌĸŏĶňĵĬĶŌƟŐĸŃĝŋħĕƟŀĴŌĸĮĶŃŏĴŇĬ 
 ĭŋĠŏĽĶŇĴȮĔŇěĻŇĶŇĔŋĸȮ&0324'ȮĔĸƞŅĺĺƞŅȮNeural NetworkȮŏĮƦĬŏĪėĬŇėĪňŗěŜŅĸŀĚ
ĔŅĶĪŜŅĚŅĬĕŀĚŏĞĸĸƢĽĴŀĚĴĬŋļĵƢőħĵȮľĬƞĺĵĵƞŀĵĪňŗĽŋħĕŀĚȮNeural Network ŏĶňĵĔĺƞŅȮŏıŀĶƢŏĞŖĮĨĶŀĬȮ
&Perceptron) ŏĪňĵĭŏĪƞŅœħƟĔńĭŏĞĸĸƢĽĴŀĚĴĬŋļĵƢľĬŉŗĚĬŇĺĶŀĬȮ&Neuron) ĞŉŗĚŏıŀĶƢŏĞŖĮĨĶŀĬȮ
&Perceptron) ĬňŘěŃĪŜŅľĬƟŅĪňŗĶńĭŀŇĬıŋĨĞŉŗĚŏĮƦĬŏĺėŏĨŀĶƢĕŀĚěŜŅĬĺĬěĶŇĚŏĕƟŅĴŅȮıĶƟŀĴėŜŅĬĺĦėƞŅŏľĸƞŅĬňŘ
őħĵŒľƟĬŘŜŅľĬńĔĕŀĚŀŇĬıŋĨŐĨƞĸŃĨńĺŐĨĔĨƞŅĚĔńĬħńĚĳŅıĪňŗȮ4 ŏŀŅĨƢıŋĨĪňŗœħƟěŃĩŌĔĬŜŅœĮėŜŅĬĺĦėƞŅįŇħıĸŅħȮ
&error)ȮŏıŊŗŀĬŜŅĴŅĮĶńĭĬŘŜŅľĬńĔĕŀĚŀŇĬıŋĨĨƞŀœĮ ĽĶƟŅĚŐĭĭěŜŅĸŀĚħƟĺĵŏĪėĬŇėȮNeural NetworkȮ
ĽŅĴŅĶĩŐĵĔŐĵŃĕƟŀĴŌĸŀŀĔŏĮƦĬĔĸŋƞĴĨƞŅĚȮŕȮŐĸŃĪŜŅĬŅĵĔĸŋƞĴĕŀĚĕƟŀĴŌĸœħƟȮĽŜŅľĶńĭŐĬĺėŇħĔŅĶŏĶňĵĬĶŌƟ
ĕŀĚ Neural NetworkȮĽŅĴŅĶĩĽĶƟŅĚĶŃĬŅĭĔŅĶŐĭƞĚŐĵĔĕƟŀĴŌĸœħƟŀĵƞŅĚĞńĭĞƟŀĬőħĵĪńŗĺœĮĴńĔŒľƟėĺŅĴ
ĩŌĔĨƟŀĚŐĴƞĬĵŜŅĴŅĔĔĺƞŅĔŅĶŐĵĔŐĵŃőħĵŒĝƟŏĪėĬŇėŀŊŗĬȮėĺŅĴŏľĴŅŃĽĴĕŀĚěŜŅĬĺĬĕƟŀĴŌĸĬŜŅŏĕƟŅŀĵŌƞĪňŗ
ŀĵƞŅĚĬƟŀĵȮ100 ĕƟŀĴŌĸȮŐĸŃĴŅĔĪňŗĽŋħȮ500,000 ĕƟŀĴŌĸ  
 

 

ĳŅıĪňŗȮ2 ŏıŀĶƢŏĞŖĮĨĶŀĬȮ&Perceptron) 
ĪňŗĴŅȮ: ĭŋĠŏĽĶŇĴȮĔŇěĻŇĶŇĔŋĸȮ&0324',ȮŴĶŅĵĚŅĬĺŇěńĵĜĭńĭĽĴĭŌĶĦƢȮőėĶĚĔŅĶĺŇěńĵĶƞĺĴĳŅėĶńģŐĸŃŏŀĔĝĬ
ĮƖĚĭĮĶŃĴŅĦȮ2545 őėĶĚĔŅĶĵƞŀĵĪňŗȮ7 ŀńĸĔŀĶŇĪŉĴĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸ*ŵȮ&ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴ
ėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ.)             
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ȮȮȮȮȮȮȮȮȮȮȮȮ őħĵĔŅĶŏĶňĵĬĶŌƟĕŀĚŏıŀĶƢŏĞŖĮĨĶŀĬȮ&Perceptron) ěŃĴňĔĶŃĭĺĬĔŅĶȮ&ĭŋĠ
ŏĽĶŇĴȮĔŇěĻŇĶŇĔŋĸ, 0324'ȮħńĚĬňŘȮŏĶŇŗĴěŅĔĔŅĶĽŋƞĴėƞŅĬŘŜŅľĬńĔȮWiȮěŅĔĬńŘĬĪŜŅĔŅĶŏĪňĵĭȮPerceptron ĔńĭĪŋĔ
ĨńĺŀĵƞŅĚĪňŗĽŀĬĪňĸŃĨńĺȮŐĸŃŐĔƟœĕĬŘŜŅľĬńĔŏĴŊŗŀŏıŀĶƢŏĞŖĮĨĶŀĬȮ&Perceptron) ŐĵĔĨńĺŀĵƞŅĚįŇħıĸŅħ ĪŜŅ
ĔŅĶĺĬĪŜŅĞŘŜŅĔńĭĨńĺŀĵƞŅĚĪňŗĽŀĬěĬĔĶŃĪńŗĚŏıŀĶƢŏĞŖĮĨĶŀĬȮ&Perceptron) ŐĵĔĨńĺœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮĞŉŗĚŒĬ

ĔŅĶŐĔƟœĕĬŘŜŅľĬńĔȮĬŘŜŅľĬńĔěŃĩŌĔĮĶńĭĨŅĴȮWi ă Wi + rWi 

 őħĵĪňŗȮrWiȮȮėŊŀ input  error 
i

X  o) - (t  ××=×× ŬŬ ȮŏĴŊŗŀȮt ŏĮƦĬ

įĸĸńıīƢĪňŗĩŌĔĨƟŀĚȮo ŏĮƦĬįĸĸńıīƢĪňŗœħƟěŅĔŏıŀĶƢŏĞŖĮĨĶŀĬȮ&Perceptron) ŐĸŃȮ‌ȮŏĮƦĬėƞŅĪňŗŐĽħĚŀńĨĶŅ
ĔŅĶŏĶňĵĬĶŌƟȮĞŉŗĚŏıŀĶƢŏĞŖĮĨĶŀĬȮ&Perceptron) ŏħňŗĵĺĽŅĴŅĶĩŐĽħĚĶŃĬŅĭĨńħĽŇĬŒěŐĭĭŏĝŇĚŏĽƟĬȮ(linear 
decision surface) ŏĪƞŅĬńŘĬȮĨƟŀĚŒĝƟȮNetwork ŐĭĭľĸŅĵĝńŘĬȮ(multilayer network) ĩŉĚěŃĽŅĴŅĶĩ
ŐĽħĚĶŃĬŅĭĨńħĽŇĬŒěŐĭĭœĴƞŏĝŇĚŏĽƟĬȮ(non-linear decision surface) ĞŉŗĚĴňėĺŅĴĞńĭĞƟŀĬĴŅĔĔĺƞŅœħƟ 
 
 1.6.3 Naive Bayes 
 ĭŋļĔĶȮĽŋėĬīĺĚĻŅőĶěĬƢȮ&033/' ĔĸƞŅĺĺƞŅȮNaive BayesȮŏĮƦĬŏĪėĬŇėĪňŗŒĝƟŒĬ
ĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸĪňŗŒĝƟŐĭĭěŜŅĸŀĚĕŀĚĔŅĶĪŜŅĬŅĵȮőħĵěŃĪŜŅĔŅĶĺŇŏėĶŅŃľƢĶŃľĺƞŅĚĨńĺŐĮĶ
ŀŇĽĶŃœĴƞĴňĔŅĶĕŉŘĬĨƞŀĔńĬŒĬŐĨƞĸŃĨńĺĔńĭĨńĺŐĮĶĨŅĴ 
 &ĪńĻĬňĵƢȮŀŋĪńĵĽŋĶŇ, 0334'ȮĔĸƞŅĺĺƞŅȮNaive BayesȮěńħŏĮƦĬĔŅĶŏĶňĵĬĶŌƟŐĭĭĴň
įŌƟĽŀĬȮ(Supervised Learning) ĞŉŗĚĨƟŀĚĴňĔŅĶŏĨĶňĵĴĕƟŀĴŌĸİƗĔĪňŗĴňįĸŏĜĸĵȮĔĸƞŅĺėŊŀĮĶŃŏĳĪľĶŊŀėĸŅĽ
ĕŀĚĕƟŀĴŌĸĪňŗĨƟŀĚĔŅĶŒľƟŏĶňĵĬĶŌƟŏıŊŗŀĽĶƟŅĚŏĮƦĬėŀĬŏĞĮĨƢĕŀĚėĸŅĽĬńŘĬȮŕȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪķļġňĕŀĚŏĭĵƢ
ĔńĭĔŅĶěŜŅŐĬĔĕƟŀĴŌĸĽŅĴŅĶĩĮĶńĭŒľƟĽŀħėĸƟŀĚĔńĭĕƟŀĴŌĸœħƟȮħńĚĽĴĔŅĶĪňŗȮ&1) ħńĚĬňŘ   
   

 P (class | attribute) =
NȮ&Aj_qq'ȮNȮ&_rrpg`srcȮzȮaj_qq'

NȮ&_rrpg`src'
  (1) 

 
 ĞŉŗĚŒĬėĺŅĴŏĮƦĬěĶŇĚŐĸƟĺĕƟŀĴŌĸŐĨƞĸŃŏĶėėŀĶƢħĬńŘĬĴňėŋĦĸńĔļĦŃľĸŅĵĨńĺȮħńĚĬńŘĬ
ĽŅĴŅĶĩŏĕňĵĬĽŌĨĶŒľĴƞœħƟŏĮƦĬħńĚĽĴĔŅĶĪňŗȮ&2) 
 

 P (class | a1,a2*ź*_n) =
NȮ&Aj_qq'ȮNȮ&_/*_0*ź*_l zȮaj_qq'

NȮ&_/*_0*ź*_l'
   (2) 

 

 őħĵĪňŗȮai ėŊŀȮėƞŅĕŀĚėŋĦĸńĔļĦŃĪňŗĮĶŅĔĢŒĬŏĶėėŀĶƢħĪňŗĨƟŀĚĔŅĶěŜŅŐĬĔ 
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 ĽŜŅľĶńĭȮP (class | a1,a2*ź*_n) ėŊŀėƞŅėĺŅĴĬƞŅěŃŏĮƦĬĕŀĚĔŅĶŏĔŇħėŋĦĸńĔļĦŃȮ

a2ȮĶƞĺĴĔńĬĔńĭėŋĦĸńĔļĦŃȮa2ȮĩŉĚȮanȮĞŉŗĚĽŅĴŅĶĩėŜŅĬĺĦľŅėƞŅėĺŅĴĬƞŅěŃŏĮƦĬĕŀĚĔŅĶŏĔŇħŏľĨŋĔŅĶĦƢ

ħńĚĔĸƞŅĺĶƞĺĴĔńĬħńĚĽĴĔŅĶĪňŗȮ&3)ȮĞŉŗĚŒĬĔŅĶėŜŅĬĺĦėƞŅėĺŅĴĬƞŅěŃŏĮƦĬȮP(a1,a2*ź*_n|class) ĪŜŅœħƟĵŅĔ
ŐĸŃŏĮƦĬœĮœĴƞœħƟĪňŗěŃœħƟėƞŅĪňŗĩŌĔĨƟŀĚȮŏĬŊŗŀĚěŅĔĨƟŀĚĴňĔŅĶŏĔŖĭĕƟŀĴŌĸěŜŅĬĺĬĴŅĔŏıŊŗŀĬŜŅĴŅľŅėƞŅėĺŅĴ
ĬƞŅěŃŏĮƦĬĬňŘ 
 P(a1,a2,ź*_n) = P(a1)P(a2|a1) P(a3|a1,a2'ȮźȮN&_n|a1,a2ź*_n-1)  (3) 
P(a1,a2*ź*_n|class) = P(a1|class) P(a2|a1,class) P(a3|a1,a2*aj_qqȮźȮN&_n|a1,a2ź*_n-1,class) 

 

 ĭŋĠŏĽĶŇĴȮĔŇěĻŇĶŇĔŋĸȮ&0324'ȮĔĸƞŅĺĺƞŅ Naive Bayes ŒĝƟľĸńĔĔŅĶėĺŅĴĬƞŅěŃ
ŏĮƦĬĭĬĽĴĴĨŇģŅĬĺƞŅĮĶŇĴŅĦėĺŅĴĽĬŒěĬńŘĬĕŉŘĬŀĵŌƞĔńĭĔŅĶĔĶŃěŅĵėĺŅĴĬƞŅěŃŏĮƦĬȮ(probability 
distribution) ĴŅěŅĔġıŊŘĬģŅĬĕŀĚŏĭĵƢŐĨƞěŃĸħėĺŅĴĞńĭĞƟŀĬĸĚőħĵěŃŏıŇŗĴĽĴĴĨŇģŅĬĪňŗĺƞŅėŋĦĽĴĭńĨŇ
ĨƞŅĚȮŕȮĕŀĚĕƟŀĴŌĸěŃœĴƞĕŉŘĬĨƞŀĔńĬȮħńĚĬńŘĬĔŅĶĨńħĽŇĬŒěĪňŗħňĪňŗĽŋħěŉĚœħƟěŅĔĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĬƞŅěŃŏĮƦĬ
ĕŉŘĬŀĵŌƞĔńĭĕƟŀĴŌĸĪňŗĬŜŅĴŅŐĵĔŐĵŃȮĽŅĴŅĶĩĽĶƟŅĚŐĭĭěŜŅĸŀĚŏıŊŗŀŐĵĔŐĵŃĕƟŀĴŌĸŀŀĔŏĮƦĬĔĸŋƞĴĨƞŅĚȮŕȮŐĸŃ
ĪŜŅĬŅĵĔĸŋƞĴĕŀĚĕƟŀĴŌĸœħƟȮŏľĴŅŃĽĴĕŀĚěŜŅĬĺĬĕƟŀĴŌĸĬŜŅŏĕƟŅŀĵƞŅĚĬƟŀĵĪňŗȮ100 ĕƟŀĴŌĸȮŐĸŃĴŅĔĪňŗĽŋħȮ
500,000 ĕƟŀĴŌĸȮĽŜŅľĶńĭŐĬĺėŇħĔŅĶŏĶňĵĬĶŌƟĕŀĚ Naive Bayes ĽŅĴŅĶĩŐĵĔŐĵŃĕƟŀĴŌĸĪňŗĴň
ĮĶŃĽŇĪīŇĳŅıĺŇīňľĬŉŗĚȮŐĴƟĺƞŅħŌŏľĴŊŀĬěŃĬŜŅœĮŒĝƟĚŅĬŒĬĪŅĚĮĢŇĭńĨŇœħƟŀĵƞŅĚœĴƞĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĬńĔȮŐĨƞ
įĸěŅĔĔŅĶĪħĸŀĚĕŀĚȮDomingos ŐĸŃ Pazzani ıĭĺƞŅȮNaive Bayes ĽŅĴŅĶĩŐĵĔŐĵŃĕƟŀĴŌĸœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĩŉĚŐĴƟĽĴĴĨŇģŅĬœĴƞŏĮƦĬěĶŇĚȮħƟĺĵŏľĨŋĬňŘěŉĚĪŜŅŒľƟĺŇīňĔŅĶĬňŘŏĮƦĬĪňŗĬŇĵĴĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟ
ĔńĬĴŅĔȮ 
 ĽĶŋĮœħƟĺƞŅĚŅĬĺŇěńĵėĶńŘĚĬňŘįŌƟĺŇěńĵĴňėĺŅĴĽĬŒěŒĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸőħĵĔŅĶěŜŅŐĬĔĮĶŃŏĳĪ
ĕƟŀĴŌĸħƟĺĵŏĪėĬŇėȮRandom Forest ŏĪėĬŇėȮNeural Network ŐĭĭȮMulti-Layer Perceptron 
ŐĸŃŏĪėĬŇėȮNaive BayesȮŏıŊŗŀŏĮĶňĵĭŏĪňĵĭĮĶŃĽŇĪīŇĳŅıŐĭĭěŜŅĸŀĚȮŏĬŊŗŀĚěŅĔȮĪńŘĚ 3 ŏĪėĬŇėȮŏĮƦĬĺŇīň
ĪňŗĴňėĺŅĴĬŇĵĴŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŀĵƞŅĚŐıĶƞľĸŅĵȮŀňĔĪńŘĚĵńĚĴňĮĶŃĽŇĪīŇĳŅıĪňŗħňħńĚěŃŏľŖĬěŅĔĪňŗĔĸƞŅĺĴŅ
ĕƟŅĚĨƟĬĺƞŅŏĪėĬŇėȮRandom ForestȮŏĮƦĬĺŇīňĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸĪňŗœħƟĶńĭĔŅĶĵŀĴĶńĭŒĬĚŅĬĺŇěńĵ
ħƟŅĬĝňĺĔŅĶŐıĪĵƢȮŐĸŃŏĳĽńĝĔĶĶĴŏĬŊŗŀĚěŅĔĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĪŜŅĬŅĵŐĸŃĴňėĺŅĴĩŌĔĨƟŀĚĽŌĚȮĽƞĺĬ
ŏĪėĬŇėȮNeural NetworkȮĽŅĴŅĶĩěŜŅŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸœħƟŀĵƞŅĚĞńĭĞƟŀĬőħĵĪńŗĺœĮĴńĔŒľƟėĺŅĴĩŌĔĨƟŀĚ
ŐĴƞĬĵŜŅĴŅĔĔĺƞŅŏĪėĬŇėŀŊŗĬȮŕȮȮŐĸŃŏĪėĬŇėȮNaive BayesȮĪňŗĬŇĵĴĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟĔńĬŀĵƞŅĚŐıĶƞľĸŅĵ
ŏıĶŅŃĴňėĺŅĴŐĴƞĬĵŜŅĽŌĚŀňĔĪńŘĚĵńĚĽŅĴŅĶĩěŜŅŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĩŉĚŐĴƟěŃŒĝƟ
ľĸńĔĔŅĶĽĴĴĨŇģŅĬœĴƞŏĮƦĬěĶŇĚ 
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2. ĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃȮ 
    ĴňįŌƟŒľƟėĺŅĴľĴŅĵĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃœĺƟȮħńĚĬňŘ 
    ĬŇĳŅıĶȮĝĬŃĴŅĶȮŐĸŃıĶĶĦňȮĽŇĪīŇŏħĝȮ&0335'ȮĔĸƞŅĺĺƞŅȮĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃŏĮƦĬ
ŏĪėĬŇėĪňŗĝƞĺĵĸħěŜŅĬĺĬĨńĺŐĮĶĪňŗŒĝƟŏĮƦĬĨńĺŐĭĭıĵŅĔĶĦƢŀŅěĪŜŅŏıŊŗŀŏĸŊŀĔĨńĺŐĮĶĪňŗħňĪňŗĽŋħŏıňĵĚľĬŉŗĚ
ľĶŊŀŏĮƦĬĔĸŋƞĴĕŀĚĨńĺŐĮĶĪňŗĽŜŅėńĠȮĔĶŃĭĺĬĔŅĶėńħŏĸŊŀĔėŋĦĽĴĭńĨŇĴňėĺŅĴĽŜŅėńĠŒĬĔŅĶŏĨĶňĵĴĕƟŀĴŌĸŏıŊŗŀ
ĽĶƟŅĚĨńĺŐĭĭŒĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸŏĬŊŗŀĚěŅĔěŃĝƞĺĵĸħĴŇĨŇĕƟŀĴŌĸŐĸŃĝƞĺĵŒľƟĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟĪňŗĬŜŅĴŅ
ħŜŅŏĬŇĬĔŅĶĴňėĺŅĴĶĺħŏĶŖĺŐĸŃĴňĮĶŃĽŇĪīŇĳŅı őħĵĺŇīňȮCorrelation based Feature Selection 
ĬńĭŏĮƦĬĔŅĶėńħŏĸŊŀĔĔĸŋƞĴėŋĦĽĴĭńĨŇŀĵƞŅĚĚƞŅĵĪňŗŒĝƟľĸńĔĔŅĶėŜŅĬĺĦėƞŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėŋĦĽĴĭńĨŇ
ĵƞŀĵĨƞŀėƞŅıĵŅĔĶĦƢȮŀŅěŒĝƟėŜŅĬĺĦħƟĺĵėƞŅĽńĴĮĶŃĽŇĪīŇśĽľĽńĴıńĬīƢŏıňĵĶƢĽńĬȮ&Nc_pqmlŲqȮamppcj_rgml'Ȯ
ŐĸŃĴňĔŅĶěńħŀńĬħńĭĨŅĴėƞŅėĺŅĴĽńĴıńĬīƢŏıŊŗŀĮĶŃŏĴŇĬėƞŅėĺŅĴĽŅĴŅĶĩŒĬĔŅĶıĵŅĔĶĦƢĕŀĚŐĨƞĸŃ
ėŋĦĽĴĭńĨŇȮĬŀĔěŅĔĬńŘĬĵńĚıŇěŅĶĦŅėńħŏĸŊŀĔĔĸŋƞĴĕŀĚėŋĦĽĴĭńĨŇĪňŗĴňėĺŅĴĽńĴıńĬīƢĳŅĵŒĬĶŃľĺƞŅĚ
ėŋĦĽĴĭńĨŇĵƞŀĵĔńĬŏŀĚĨŗŜŅŏıŊŗŀĸħėĺŅĴĞŘŜŅĞƟŀĬĕŀĚŀŇĪīŇıĸĔŅĶıĵŅĔĶĦƢ 
ȮȮȮȮȮ ĬıĴŅĻȮŀńėĶěńĬĪőĝĨŇȮ&0331' ĔĸƞŅĺĺƞŅȮĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃŏĮƦĬĔĶŃĭĺĬĔŅĶ
ĺŇŏėĶŅŃľƢŏıŊŗŀėńħĔĶŀĚėŋĦĸńĔļĦŃĪňŗĴňěŜŅĬĺĬĴŅĔŏıŊŗŀěŜŅŐĬĔĮĶŃŏĳĪŒĬĔŅĶĸħĴŇĨŇĕƟŀĴŌĸȮĸħŏĺĸŅ
ŏĶňĵĬĶŌƟȮĔŜŅěńħĕƟŀĴŌĸĪňŗœĴƞŏĔňŗĵĺĕƟŀĚȮĕƟŀĴŌĸĪňŗĴňėĺŅĴĞŘŜŅĞƟŀĬȮĸħľĬƞĺĵėĺŅĴěŜŅĮĶŃĴĺĸįĸȮĝƞĺĵŏıŇŗĴėĺŅĴ
ŐĴƞĬĵŜŅŒĬĔŅĶŏĶňĵĬĶŌƟŐĸŃĪŜŅŒľƟŐĭĭěŜŅĸŀĚĴňėĺŅĴŏĕƟŅŒěĨƞŀĨńĺŐĭĭĪňŗœħƟȮŒĬĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃ
ĭĶŇĭĪĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĺŇīňĲƕĸŏĨŀĶƢȮ(Filter methods) ĨŅĴĳŅıĪňŗȮ5 ŏĮƦĬĺŇīňĪňŗŏĶŖĺŐĸŃĚƞŅĵĨƞŀĔŅĶ
ĨňėĺŅĴőħĵěŜŅĔńħėŋĦĸńĔļĦŃĪňŗœĴƞŏĔňŗĵĺĕƟŀĚȮ(Irrelevant feature) ĽŅĴŅĶĩěŜŅŐĬĔĮĶŃŏĳĪħƟĺĵ
ėŋĦĽĴĭńĨŇŒĬŏĬŊŘŀŐĪƟĕŀĚĕƟŀĴŌĸĪňŗěŃĺńħŏĮƦĬėŃŐĬĬŏĶňĵĚĸŜŅħńĭėŋĦĸńĔļĦŃĪňŗœħƟĨŅĴėŃŐĬĬȮĺŇīňĬňŘĴŅĔŏĮƦĬ
ĺŇīňĪňŗĩŌĔŏĸŊŀĔŒĝƟŒĬĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃŏĬŊŗŀĚěŅĔĮĶŃĴĺĸįĸœħƟĶĺħŏĶŖĺȮĴňĔŅĶŒĝƟĴŅĨĶĺńħĽŅĶĽĬŏĪĻȮ
(Information Gain) ŐĭƞĚŐĵĔĔĸŋƞĴĞŉŗĚıŇěŅĶĦŅěŅĔĽŅĶĽĬŏĪĻĪňŗœħƟĶńĭȮ(Information Gain) ĞŉŗĚŀŅĻńĵ
ėƞŅŏŀĬőĪĶĮƖȮ(Entropy) ŒĬĔŅĶĺńħŏŀĬőĪĶĮƖŏĮƦĬėƞŅĺńħĽŅĶĽĬŏĪĻŏĝŇĚĪķļġňȮ(Information ů 
theoretic measure) ĕŀĚėĺŅĴœĴƞŐĬƞĬŀĬĕŀĚĝŋħĕƟŀĴŌĸİƗĔİĬŏĬŊŗŀĚěŅĔĔŅĶĴňĔĸŋƞĴĪňŗŏĮƦĬœĮœħƟĪňŗ
ĴŅĔĔĺƞŅľĬŉŗĚĔĸŋƞĴȮľĶŊŀŏĮƦĬėƞŅĪňŗŒĝƟĺńħĶŃħńĭĔŅĶĽŋƞĴľĶŊŀėĺŅĴœĴƞŏĮƦĬĶŃŏĭňĵĭĕŀĚŏľĨŋĔŅĶĦƢ 
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ĪňŗĴŅȮ: ĬıĴŅĻȮŀńėĶěńĬĪőĝĨŇȮ&0335', ŴĔŅĶėńħŏĸŊŀĔĨńĺŐĮĶĺŇīňĲƕĸŏĨŀĶƢŵȮ(ĺŇĪĵŅĬŇıĬīƢĮĶńĝĠŅħŋļġň
ĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĔŅĶĺŇěńĵŐĸŃĽĩŇĨŇĪŅĚĺŇĪĵŅĔŅĶĮƤĠĠŅȮĺŇĪĵŅĸńĵĺŇĪĵŅĔŅĶĺŇěńĵŐĸŃĺŇĪĵŅĔŅĶĮƤĠĠŅȮ
ĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ,) 
 
ȮȮȮȮȮ ĺŇĶńĨĬƢȮĝŌĬŋƟĵȮ&0333'ȮĔĸƞŅĺĺƞŅȮĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃŏĮƦĬĔŅĶĸħĕĬŅħŐĸŃėńħŏĸŊŀĔħƟĺĵ
ĺŇīňĔŅĶŏĸŊŀĔĸńĔļĦŃŏĜıŅŃőħĵŏĸŊŀĔŏĞĨĕŀĚĸńĔļĦŃŏĜıŅŃŒľĴƞěŅĔŏħŇĴĞŉŗĚŏĞĨŒľĴƞĪňŗœħƟěŃŏĮƦĬŏĞĨĵƞŀĵ
ĕŀĚŏĞĨĸńĔļĦŃŏĜıŅŃŏħŇĴ ŐĸŃĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃŏĜıŅŃĬňŘĵńĚŏĮƦĬĔŅĶŏĸŊŀĔŏĞŖĨĕŀĚ
ĸńĔļĦŃŏĜıŅŃŒľĴƞŐĵĔěŅĔŏĞŖĨĸńĔļĦŃŏĜıŅŃŏħŇĴȮőħĵĪňŗŏĞŖĨĸńĔļĦŃŏĜıŅŃŒľĴƞĪňŗœħƟěŃŏĮƦĬŏĞŖĨĵƞŀĵȮ
(Subset) ĕŀĚŏĞŖĨĸńĔļĦŃŏĜıŅŃŏħŇĴȮőħĵĶŌĮŐĭĭĲƕĸŏĨŀĶƢŏĮƦĬĺŇīňĔŅĶĪňŗŏĸŊŀĔĸńĔļĦŃŏĜıŅŃĪňŗĴňėƞŅ
ėĺŅĴĽŜŅėńĠĴŅĔĪňŗĽŋħŐĸŃŏĮƦĬėƞŅĪňŗėŜŅĬĺĦœħƟĚƞŅĵĞŉŗĚĺŇīňĔŅĶȮInformation Gain ěŃŏĸŊŀĔĸńĔļĦŃ
ŏĜıŅŃĪňŗĴňėƞŅȮInformation Gain ĽŌĚĽŋħľĶŊŀĴňėƞŅȮEntropy ĬƟŀĵĪňŗĽŋħ 
      őħĵĽĶŋĮŐĸƟĺĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃȮľĴŅĵĩŉĚȮĔŅĶėńħŏĸŊŀĔĕƟŀĴŌĸĪňŗĮĶńĭĸħĕĬŅħ
ėŋĦĸńĔļĦŃŒľƟėĚŀĵŌƞŏĜıŅŃĮƤěěńĵĽŜŅėńĠĪňŗĴňįĸĨƞŀĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪňŗŏĕƟŅŒěĚƞŅĵŒĬĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀ
ěŜŅŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸĕŀĚŐĭĭěŜŅĸŀĚȮĬŀĔěŅĔĬňŘĵńĚĝƞĺĵŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŐĸŃĽƞĚŏĽĶŇĴėĺŅĴĶĺħŏĶŖĺŒĬ
ĔŅĶĮĶŃĴĺĸįĸŐĭĭěŜŅĸŀĚĶĺĴĪńŘĚĸħėĺŅĴĞŘŜŅĞƟŀĬĨƞŀĔĶŃĭĺĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸ 
 ĽŜŅľĶńĭĚŅĬĺŇěńĵĬňŘįŌƟĺŇěńĵœħƟĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃŏĮĶňĵĭŏĪňĵĭĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃŏıŊŗŀ
ėńħŏĸŊŀĔĮƤěěńĵĽŜŅėńĠĬŜŅŏĕƟŅĕƟŀĴŌĸŒĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮħƟĺĵĺŇīňĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĔŅĶěŜŅŐĬĔ
ĮĶŃŏĳĪĕƟŀĴŌĸĶŌĮŐĭĭĲƕĸŏĨŀĶƢȮ(Filter methods) ĶŃľĺƞŅĚĺŇīňȮInfoGainAttributeEval ŐĸŃĺŇīňȮ
CfsSubsetEval ŏĬŊŗŀĚěŅĔŏĮƦĬĪňŗĬŇĵĴŒĝƟŒĬĚŅĬĺŇěńĵĽŅĴŅĶĩĮĶŃĴĺĸįĸœħƟĶĺħŏĶŖĺĨĸŀħěĬĴňĔŅĶ
ėŜŅĬĺĦėƞŅĚƞŅĵĨƞŀĔŅĶĨňėĺŅĴěŅĔėƞŅĬŘŜŅľĬńĔĕŀĚŐĨƞĸŃėŋĦĸńĔļĦŃħƟĺĵĔŅĶŏĶňĵĚĸŜŅħńĭėŋĦĸńĔļĦŃĪňŗœħƟ
ĨŅĴėŃŐĬĬȮıĶƟŀĴŏĮĶňĵĭŏĪňĵĭĔńĭĔŅĶœĴƞėńħŏĸŊŀĔėŋĦĸńĔļĦŃȮ 
 
3. ĔŅĶĮĶŃŏĴŇĬįĸŐĸŃĔŅĶĺńħĮĶŃĽŇĪīŇĳŅıŐĭĭěŜŅĸŀĚ  
 ŒĬĔĶŃĭĺĬĔŅĶĕńŘĬĨŀĬĔŅĶıńĥĬŅŐĭĭěŜŅĸŀĚŐĸŃĔŅĶĬŜŅŐĭĭěŜŅĸŀĚœĮŒĝƟĚŅĬȮĕńŘĬĨŀĬ
ĔŅĶĮĶŃŏĴŇĬŐĭĭěŜŅĸŀĚŏĮƦĬĕńŘĬĨŀĬĽŜŅėńĠĕńŘĬĨŀĬľĬŉŗĚŒĬĔĶŃĭĺĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮŏıŊŗŀŒľƟĪĶŅĭ
ėŋĦĳŅıŐĸŃĮĶŃĽŇĪīŇĳŅıĕŀĚŐĭĭěŜŅĸŀĚĪňŗĩŌĔıńĥĬŅĕŉŘĬȮőħĵĽŅĴŅĶĩĬŜŅŐĭĭěŜŅĸŀĚľĸŅĵȮŕȮŐĭĭ

ĔŅĶėńħŏĸŊŀĔĨńĺŐĮĶŐĸŃ

ĔŅĶĮĶŃŏĴŇĬįĸ 
ĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĮĶŃŏĴŇĬįĸĨńĺŐĭĭ 

ĳŅıĪňŗȮ3ȮĔŅĶėńħŏĸŊŀĔĨńĺŐĮĶĺŇīňĲƕĸŏĨŀĶƢȮ&Filter method) 
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ěŅĔŏĪėĬŇėĨƞŅĚȮŕȮĴŅĪŜŅĔŅĶŏĮĶňĵĭŏĪňĵĭŏıŊŗŀŏĸŊŀĔŐĭĭěŜŅĸŀĚĪňŗħňĪňŗĽŋħŒĬĔŅĶĬŜŅœĮŒĝƟĚŅĬȮőħĵĴňĺŇīňĔŅĶ
ĮĶŃŏĴŇĬįĸŐĸŃĺńħĮĶŃĽŇĪīŇĳŅıŐĭĭěŜŅĸŀĚȮħńĚĬňŘ 
 ĽŋĶıĚĻƢȮŏŀŊŘŀĺńĥĬŅĴĚėĸȮ&0335' ĔĸƞŅĺĺƞŅĔŅĶĮĶŃŏĴŇĬŐĭĭěŜŅĸŀĚĔŅĶěŜŅŐĬĔĮĶŃŏĳĪ
ĕƟŀĴŌĸȮ(Classification) ŒĬĔŅĶĺńħĮĶŃĽŇĪīŇĳŅıĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕŀĚŐĭĭěŜŅĸŀĚŒħȮŕȮĽŅĴŅĶĩŒĝƟ
ŏėĶŊŗŀĚĴŊŀľĶŊŀĴŅĨĶĺńħœħƟľĸŅĵŀĵƞŅĚȮħńĚĬňŘȮ 
 Cross Validation ŏĮƦĬĺŇīňĪňŗŒĝƟĕƟŀĴŌĸİƗĔľńħĭŅĚĽƞĺĬőħĵŐĭƞĚĝŋħĕƟŀĴŌĸŀŀĔŏĮƦĬȮK 
Disjoint Subsets (ŐĨƞĸŃȮSubsets ĴňĕƟŀĴŌĸœĴƞĞŘŜŅĔńĬ'ȮŐĸƟĺŒĝƟĕƟŀĴŌĸȮK-1 Subsets ŒĬĔŅĶıńĥĬŅ
ŐĭĭěŜŅĸŀĚȮŐĸŃȮ/ȮSubset ĪňŗŏľĸŊŀȮěŃŒĝƟŏĮƦĬĕƟŀĴŌĸĪħĽŀĭȮĪŜŅĞŘŜŅŏĝƞĬĬňŘȮK ėĶńŘĚȮŒĬŐĨƞĸŃėĶńŘĚěŃŒĝƟȮK 
ů 1 Subset ŐĸŃȮ/ȮSubset ĪňŗŏľĸŊŀœĴƞŏľĴŊŀĬĔńĬĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıĕŀĚŐĭĭěŜŅĸŀĚȮěŃŏĮƦĬ
ėƞŅŏĜĸňŗĵĕŀĚĔŅĶĪŜŅĔŅĶĮĶŃŏĴŇĬĪńŘĚȮK ėĶńŘĚĺŇīňĔŅĶĬňŘŏĶňĵĔĺƞŅȮK-fold Cross Validation ěŃŏľŖĬœħƟĺƞŅŐĨƞ
ĸŃĕƟŀĴŌĸěŃĩŌĔŒĝƟŏĮƦĬĕƟŀĴŌĸĝŋħĪħĽŀĭŏıňĵĚȮ/ȮėĶńŘĚȮŐĸŃĶƞĺĴŒĬĔŅĶĽĶƟŅĚĨńĺŐĭĭȮK ů 1 ėĶńŘĚȮŒĬĔĶĦňĪňŗ
ĕƟŀĴŌĸĴňěŜŅĬĺĬœĴƞĴŅĔŀŅěĔŜŅľĬħŒľƟȮK = n őħĵĪňŗȮn ėŊŀěŜŅĬĺĬĕƟŀĴŌĸĪńŘĚľĴħȮĞŉŗĚľĴŅĵĩŉĚȮŒĬŐĨƞĸŃ
ėĶńŘĚěŃŒĝƟĕƟŀĴŌĸȮn ů 1 ĨńĺŒĬĔŅĶĽĶƟŅĚĨńĺŐĭĭȮŐĸŃŒĝƟĕƟŀĴŌĸĪňŗŏľĸŊŀȮ/ȮĨńĺȮŏĮƦĬĨńĺĪħĽŀĭĪŜŅĞŘŜŅ
ěĬĔĶŃĪńŗĚĕƟŀĴŌĸĪŋĔĽƞĺĬĩŌĔĬŜŅĴŅĪħĽŀĭȮĞŉŗĚĺŇīňĔŅĶĬňŘŏĶňĵĔŀňĔŀĵƞŅĚľĬŉŗĚĺƞŅȮLeave ů one ů out 
 Accuracy ľĶŊŀȮCorrect Percentage ŏĮƦĬŏĔĦĤƢĺńħėĺŅĴĩŌĔĨƟŀĚȮľĶŊŀėĺŅĴŐĴƞĬĵŜŅȮŒĬ
ĔŅĶěŜŅŐĬĔĮĶŃŏĳĪŏıŊŗŀĭƞĚĭŀĔĶŃħńĭėĺŅĴĩŌĔĨƟŀĚŒĬĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸȮŐĭĭěŜŅĸŀĚĪňŗœħƟěŅĔ
ĔŅĶĮĶŃĴĺĸȮœħƟŐĔƞȮĽńħĽƞĺĬĶŃľĺƞŅĚěŜŅĬĺĬĕƟŀĴŌĸĪńŘĚľĴħĪňŗěŜŅŐĬĔĮĶŃŏĳĪĩŌĔĨƟŀĚĪńŘĚĮĶŃŏĳĪȮ
Positive ŐĸŃȮNegative ĔńĭěŜŅĬĺĬĕƟŀĴŌĸĪńŘĚľĴħĪňŗĴňĩŌĔěŜŅŐĬĔĮĶŃŏĳĪ ħńĚĽĴĔŅĶĪňŗȮ&4) 

 
 FN  FP   TN TP

 TN TP
 Accruacy 

+++

+
=   (4) 

 

  őħĵȮTP  ėŊŀ  ĪŅĵėŜŅĨŀĭĩŌĔĩŌĔ 
   TN  ėŊŀ  ĪŅĵėŜŅĨŀĭįŇħĩŌĔ 
   NP  ėŊŀ  ĪŅĵėŜŅĨŀĭĩŌĔįŇħ 
   NN  ėŊŀ  ĪŅĵėŜŅĨŀĭįŇħįŇħ 
 
 Mean Absolute Error (MAE'ȮŏĮƦĬĔŅĶĺńħėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬĽĴĭŌĶĦƢŏĜĸňŗĵȮĶŃľĺƞŅĚ
ėĺŅĴŐĨĔĨƞŅĚĕŀĚėƞŅěĶŇĚŐĸŃėƞŅĪňŗœħƟĮĶŃĴŅĦěŅĔŐĭĭěŜŅĸŀĚȮľŅĔėƞŅȮMAE ĴňėƞŅĬƟŀĵŐĽħĚĺƞŅ
ŐĭĭěŜŅĸŀĚěŃĮĶŃĴŅĦėƞŅœħƟŒĔĸƟŏėňĵĚĔńĭėƞŅěĶŇĚȮħńĚĬńŘĬľŅĔėƞŅĬňŘĴňŏĪƞŅĔńĭĻŌĬĵƢľĴŅĵėĺŅĴĺƞŅœĴƞĴňėĺŅĴ
ėĸŅħŏėĸŊŗŀĬŒĬŐĭĭěŜŅĸŀĚ &ĦńģĳńĪĶȮŐĔƟĺĶńĨĬĳńĪĶƢȮıŇĝĠŅȮŀńĔļĶıńĬīŋƢȮŐĸŃĽŇĬňĬŋĝȮŏĔňĵĭĔĸŅĚ, 0336' 
ħńĚĽĴĔŅĶĪňŗȮ&5) 
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  MAE = iyif 
n

1in
1

-ä=   (5) 

  őħĵ fi    ėŊŀ ėƞŅĮĶŃĴŅĦěŅĔŐĭĭěŜŅĸŀĚėƞŅĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶıĵŅĔĶĦƢ 

   yi   ėŊŀ ėƞŅĪňŗŐĪƟěĶŇĚėƞŅĕƟŀĴŌĸěĶŇĚĪňŗœħƟěŅĔĔŅĶėŜŅĬĺĦ 

  n ȮȮȮėŊŀ ěŜŅĬĺĬĕĬŅħĨńĺŀĵƞŅĚĪňŗŒĝƟŒĬĔŅĶĮĶŃĴŅĦŐĭĭěŜŅĸŀĚ 

 
 ĬŀĔěŅĔĬňŘȮĽŅĵĝĸȮĽŇĬĽĴĭŌĶĦƢĪŀĚȮ&0336' ĔĸƞŅĺĺƞŅĽŅĴŅĶĩŒĝƟĕƟŀĴŌĸİƗĔľńħȮ&training 
data)ȮŏıŊŗŀĺńħĮĶŃĽŇĪīŇĳŅıĕŀĚŐĭĭěŜŅĸŀĚœħƟȮőħĵĔŅĶŒĝƟĕƟŀĴŌĸİƗĔľńħĪńŘĚľĴħŏıŊŗŀĪħĽŀĭŐĭĭěŜŅĸŀĚ
ėĺĶěŃœħƟėƞŅėĺŅĴĩŌĔĨƟŀĚĪňŗĽŌĚľĶŊŀŏĪƞŅĔńĭȮ/..%ȮŐĸŃĔŅĶŒĝƟĕƟŀĴŌĸİƗĔľńħĭŅĚĽƞĺĬȮŏıŊŗŀĺńħ
ĮĶŃĽŇĪīŇĳŅıĕŀĚŐĭĭěŜŅĸŀĚœħƟȮĔĸƞŅĺėŊŀěŃĴňĔŅĶŐĭƞĚĝŋħĕƟŀĴŌĸİƗĔľńħĬńŘĬěŃŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĽƞĺĬȮȮėŊŀȮ
ĽƞĺĬĪňŗȮ/ȮŒĝƟĽŜŅľĶńĭĔŅĶİƗĔľńħȮ(training) ŏĮƦĬĕƟŀĴŌĸĽƞĺĬŒľĠƞĮĶŃĴŅĦȮ0ȮŒĬȮ1ȮľĶŊŀȮ45% ĕŀĚĕƟŀĴŌĸ
İƗĔľńħȮŐĸŃĽƞĺĬĪňŗȮ0ȮŒĝƟĽŜŅľĶńĭĔŅĶĪħĽŀĭȮ(testing) ŏĮƦĬĕƟŀĴŌĸĽƞĺĬĬƟŀĵĪňŗŏľĸŊŀŀĵŌƞŒĬĕƟŀĴŌĸİƗĔľńħ
ĮĶŃĴŅĦȮ/ȮŒĬȮ1ȮľĶŊŀȮ11% ĕŀĚĕƟŀĴŌĸİƗĔľńħ 
 
4.ȮőĮĶŐĔĶĴ WEKA  
 ŏĺĔĔƟŅȮ&WEKA)ȮĵƞŀĴŅěŅĔėŜŅĺƞŅȮWaikato Environment for Knowledge Analysis  
ĩŌĔıńĥĬŅħƟĺĵĳŅļŅȮJava ŏĮƦĬĞŀĲĨƢŐĺĶƢĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĪňŗŏĮƦĬĮĶŃŏĳĪĞŀĲĨƢŐĺĶƢ
ŏĮƕħŀŇĽĶŃȮ(Open Source Software of Freeware) ĽŅĴŅĶĩĪŜŅĚŅĬœħƟĭĬȮWindow, Linux ŐĸŃȮ
MAC OS ŏĺĔĔƟŅȮ&WEKA) ŀĵŌƞĳŅĵŒĨƟĔŅĶėĺĭėŋĴĕŀĚȮGPL LicenseȮĞŉŗĚŏĶŇŗĴıńĥĬŅĴŅĨńŘĚŐĨƞĮƖȮȮ/775Ȯ
őħĵĴľŅĺŇĪĵŅĸńĵȮWaikato ĮĶŃŏĪĻĬŇĺĞňŐĸĬħƢȮŏĮƦĬĞŀĲĨƢŐĺĶƢĪňŗœĴƞĴňĸŇĕĽŇĪīŇśĽŅĴŅĶĩħŅĺĬƢőľĸħĴŅŒĝƟ
ĚŅĬœħƟőħĵœĴƞĨƟŀĚŏĽňĵėƞŅŒĝƟěƞŅĵ  
 ĞŀĲĨƢŐĺĶƢěŃŏĬƟĬĪŜŅĚŅĬĪŅĚħƟŅĬĔŅĶŏĶňĵĬĶŌƟħƟĺĵŏėĶŊŗŀĚȮȮ&Machine Learning) ŐĸŃĚŅĬ
ĪŅĚħƟŅĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮȮ&Data Mining)ȮőħĵőĮĶŐĔĶĴěŃĮĶŃĔŀĭœĮħƟĺĵőĴħŌĸĵƞŀĵȮȮŕȮĽŜŅľĶńĭ
ŒĝƟŒĬĔŅĶěńħĔŅĶĕƟŀĴŌĸȮȮĞŉŗĚőĮĶŐĔĶĴěŃŒĝƟĚŅĬįƞŅĬľĬƟŅěŀȮGUI (Graphic User Interface) ŏıŊŗŀ
ĺŇŏėĶŅŃľƢĕƟŀĴŌĸĶĺĴĪńŘĚĵńĚŒĝƟĽƞĚėƞŅŒĬĔŅĶŒľƟĞŀĲĨƢŐĺĶƢĮĶŃĴĺĸįĸȮőħĵőĮĶŐĔĶĴĽŅĴŅĶĩĶńĬȮ&run) œħƟ
ľĸŅĵĶŃĭĭĮĢŇĭńĨŇĔŅĶȮŐĸŃĽŅĴŅĶĩıńĥĬŅĨƞŀĵŀħőĮĶŐĔĶĴœħƟȮŏĮƦĬŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟĪŜŅĚŅĬħƟŅĬĔŅĶĪŜŅ
ŏľĴŊŀĚĕƟŀĴŌĸĪňŗĶĺĭĶĺĴŐĬĺėŇħŀńĸĔŀĶŇĪŉĴĴŅĔĴŅĵĽŅĴŅĶĩŏĸŊŀĔŒĝƟĚŅĬőħĵĨĶĚœħƟěŅĔȮ0ȮĪŅĚȮėŊŀȮĝŋħ
ŏėĶŊŗŀĚĴŊŀĪňŗĴňŀńĸĔŀĶŇĪŉĴĴŅŒľƟȮľĶŊŀŏĸŊŀĔŒĝƟěŅĔŀńĸĔŀĶŇĪŉĴĪňŗœħƟŏĕňĵĬŏĮƦĬőĮĶŐĔĶĴĸĚœĮŏĮƦĬĝŋħŏėĶŊŗŀĚĴŊŀ
ŏıŇŗĴŏĨŇĴȮŐĸŃĝŋħŏėĶŊŗŀĚĴŊŀĴňĲƤĚĔƢĝńŘĬĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭĕƟŀĴŌĸŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸœħƟľĸŅĵ
ŏĪėĬŇėȮœħƟŐĔƞȮȮPre-Processing, Classification, Regression, Clustering, Association rules, 
Selection ŐĸŃȮVisualization (ŏŀĔĽŇĪīŇśȮȮıńĝĶĺĚĻƢĻńĔħŅ, 2556) 
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 ľĬƟŅěŀȮWeka GUI Chooser ĮĶŃĔŀĭœĮħƟĺĵħńĚĳŅıĪňŗȮ6 őĮĶŐĔĶĴľĸńĔĕŀĚĞŀĲĨƢŐĺĶƢȮ
ėŊŀ Explorer ŏĮƦĬőĮĶŐĔĶĴĪňŗŀŀĔŐĭĭŒĬĸńĔļĦŃȮGUI, Experimenter  ŏĮƦĬőĮĶŐĔĶĴĪňŗŀŀĔŐĭĭ
ĔŅĶĪħĸŀĚȮŐĸŃĔŅĶĪħĽŀĭįĸ*ȮKnowledge Flow  ŏĮƦĬőĮĶŐĔĶĴŀŀĔŐĭĭįńĚĔŅĶœľĸĕŀĚėĺŅĴĶŌƟȮ
ŐĸŃȮSimple CLI (Command Line Interface)  ŏĮƦĬőĮĶŐĔĶĴĶńĭėŜŅĽńŗĚĔŅĶĪŜŅĚŅĬįƞŅĬĔŅĶıŇĴıƢ 

 

ĳŅıĪňŗȮ4 ľĬƟŅěŀȮWeka GUI Chooser 
 
 ĽƞĺĬĮĶŃĔŀĭŏĴĬŌľĸńĔĕŀĚŏĺĔĔƟŅȮ&WEKA) ĴňěŜŅĬĺĬȮ2ȮŏĴĬŌĨƞŀœĮĬňŘȮ(ŏŀĔĽŇĪīŇśȮȮıńĝĶĺĚĻƢ
ĻńĔħŅ, 2556) ħńĚĳŅıĪňŗȮ7  
 

 

ĳŅıĪňŗȮ5 ŐĪŖĭŏĴĬŌľĸńĔȮExplorer ŒĬľĬƟŅĨƞŅĚȮWeka Explorer 
 
 ŏĴĬŌĪňŗȮ/ȮExplorer ŏĮƦĬĽƞĺĬĪňŗŀŀĔŐĭĭŒľƟįŌƟŒĝƟĚŅĬœħƟŒĬĸńĔļĦŃȮGUI ŏľĴŅŃĽŜŅľĶńĭįŌƟ
ŏĶŇŗĴĨƟĬŒĝƟĚŅĬŏıĶŅŃěŃŏĶňĵĔĲƤĚĔƢĝńŗĬĔŅĶĪŜŅĚŅĬœħƟŏıňĵĚėĸŇĔŐĸŃŏĮĸňŗĵĬŐĮĸĚıŅĶŅĴŇŏĨŀĶƢŒĬľĬƟŅĲŀĶƢĴ
ŏĪƞŅĬńŘĬȮĳŅĵŒĬŏĴĬŌľĸńĔȮExplorer ěŃĴňŐĪŖĭŏĴĬŌȮħńĚĳŅıĪňŗȮ7ȮĮĶŃĔŀĭœĮħƟĺĵ 
 ŏĴĬŌȮPreprocess ŏĮƦĬĽƞĺĬĪňŗŒĝƟŒĬĔŅĶŏĸŊŀĔœĲĸƢĕƟŀĴŌĸĽŜŅľĶńĭŏĮƦĬŀŇĬıŋĪȮ
&input) ŏıŊŗŀĪŜŅĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏĪėĬŇėĨƞŅĚŕȮĶĺĴĪńŘĚĵńĚĝƞĺĵŒĬĔŅĶěńħĔŅĶĕƟŀĴŌĸŐĸŃŏĨĶňĵĴĕƟŀĴŌĸ 
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 ŏĴĬŌȮClassify ŏĮƦĬĽƞĺĬĪňŗŒĝƟĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸŐĭĭěŜŅŐĬĔĮĶŃŏĳĪȮ
(classification) ľĶŊŀĪŜŅĬŅĵĕƟŀĴŌĸȮ(prediction) 
 ŏĴĬŌȮCluster ŏĮƦĬĽƞĺĬĪňŗŒĝƟĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸŐĭĭĔŅĶěńħĔĸŋƞĴĕƟŀĴŌĸȮ
(clustering) őħĵěŃěńħĔĸŋƞĴĕƟŀĴŌĸĸńĔļĦŃėĸƟŅĵĔńĬľĶŊŀĴňėĺŅĴĽńĴıńĬīƢœĺƟħƟĺĵĔńĬ 
 ŏĴĬŌȮAssociate ŏĮƦĬĔŅĶĪňŗŒĝƟĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸŐĭĭĔŅĶľŅėĺŅĴĽńĴıńĬīƢĕŀĚ
ĕƟŀĴŌĸŒĬģŅĬĕƟŀĴŌĸȮ(association rule) ŏıŊŗŀĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪňŏĔŇħĕŉŘĬĶƞĺĴĔńĬĭƞŀĵȮŕ 
 ŏĴĬŌȮSelect attributes ŏĮƦĬĽƞĺĬĪňŗėĸƟŅĵĔńĭĽƞĺĬȮPreprocess ŐĨƞěŃŏĬƟĬĔŅĶ
ľŅĨńĺŐĮĶŒĬĝŋħĕƟŀĴŌĸŒħĽŜŅėńĠŐĸŃœĴƞĽŜŅėńĠȮĞŉŗĚĨńĺŐĮĶĪňŗœĴƞĽŜŅėńĠěŃĩŌĔĔŜŅěńħĔƞŀĬĔŅĶĬŜŅĴŅĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸ 
 ŏĴĬŌȮVisualize ŏĮƦĬĽƞĺĬĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸħƟĺĵĳŅıĬŅĴīĶĶĴĽŀĚĴŇĨŇ 
 ŏĴĬŌĪňŗȮ0ȮExperimenter ŏĮƦĬĽƞĺĬĪňŗįŌƟŒĝƟĽŅĴŅĶĩŀŀĔŐĭĭĔŅĶĪħĸŀĚȮŏĮĸňŗĵĬŐĮĸĚ
ŏĪėĬŇėȮĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮŐĸŃėƞŅıŅĶŅĴŇŏĨŀĶƢœħƟľĸŅĵĶŌĮŐĭĭĞŉŗĚŏĮƦĬĔŅĶŏĮĸňŗĵĬŐĮĸĚėƞŅĨƞŅĚȮŕȮħƟĺĵ
įŌƟŒĝƟĚŅĬŏŀĚ 
 ŏĴĬŌĪňŗȮ1ȮKnowledge Flow ŏĮƦĬĽƞĺĬĪňŗŒľƟįŌƟŒĝƟĬŜŅŏĪėĬŇėŏĪėĬŇėĨƞŅĚȮŕȮĕŀĚŏĺĔĔƟŅȮ
&WEKA) ĴŅŏĶňĵĚĨƞŀĔńĬŏıŊŗŀĝƞĺĵŒľƟĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽŅĴŅĶĩĪŜŅĚŅĬĨŅĴĪňŗĨƟŀĚĔŅĶœħƟ 
 ŏĴĬŌĪňŗȮ2 Simple CLI (Command Line Interface) ŏĮƦĬĶńĭėŜŅĽńŗĚěŅĔĔŅĶĪŜŅĚŅĬĕŀĚ
įŌƟŒĝƟįƞŅĬĔŅĶıŇĴıƢĪŅĚĶŃĭĭőħĵĽƞĺĬĬňŘěŃĪŜŅŒľƟįŌƟŒĝƟŏĕƟŅŒěĔŅĶŏĶňĵĔŒĝƟĲƤĚĔĝńŗĬįƞŅĬĪŅĚȮGUI ĕŀĚŏĺĔĔƟŅȮ
&WEKA) œħƟŐĸŃĵńĚĽŅĴŅĶĩĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟĔŅĶŏĕňĵĬőĮĶŐĔĶĴœħƟŀňĔħƟĺĵ  
 
5.ȮĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚȮ 
 ĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚįŌƟĺŇěńĵœħƟĻŉĔļŅŐĸŃėƟĬėĺƟŅĚŅĬĺŇěńĵĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĴňħńĚĬňŘ 
 
 5.1 ĚŅĬĺŇěńĵŒĬĮĶŃŏĪĻ 
 5.1.1 ĽĴķĪńĵȮĔĸńħŐĔƟĺȮ&0335'ȮœħƟĺŇěńĵ ŴĶŃĭĭĽĬńĭĽĬŋĬĔŅĶĨńħĽŇĬŒěĔŅĶŏĸŊŀĔ
ĨŜŅŐľĬƞĚĚŅĬŒľƟĽŀħėĸƟŀĚĔńĭėĺŅĴĽŅĴŅĶĩĕŀĚĭńĦĤŇĨŵȮŏıŊŗŀĻŉĔļŅĮƤěěńĵĪňŗĴňįĸĨƞŀĔŅĶŏĸŊŀĔĨŜŅŐľĬƞĚ
ĚŅĬĪňŗĽŀħėĸƟŀĚĔńĭėĺŅĴĽŅĴŅĶĩĭńĦĤŇĨħƟĺĵŏĪėĬŇėȮLogistic Regression AnalysisȮőħĵĔŅĶěŜŅŐĬĔ
ĮĶŃŏĳĪĕƟŀĴŌĸħƟĺĵŏĪėĬŇėȮDecision Tree ŐĸŃŏĮĶňĵĭŏĪňĵĭėĺŅĴĩŌĔĨƟŀĚĔŅĶĪŜŅĬŅĵĶŃľĺƞŅĚŏĪėĬŇėȮ
Logistic Regression AnalysisȮŐĸŃĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸħƟĺĵŏĪėĬŇėȮDecision Tree ěŅĔĬńŘĬ
œħƟĪŜŅĔŅĶıńĥĬŅŐĭĭěŜŅĸŀĚĝƞĺĵŒĬĔŅĶĨńħĽŇĬŒěŏĸŊŀĔĨŜŅŐľĬƞĚĚŅĬŒľƟĽŀħėĸƟŀĚĔńĭėĺŅĴĽŅĴŅĶĩĕŀĚ
ĭńĦĤŇĨ ěŅĔĕƟŀĴŌĸĳŅĺŃĴňĚŅĬĪŜŅĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĮƖĔŅĶĻŉĔļŅȮ0333ȮůȮ0335ȮěŜŅĬĺĬȮ/*711ȮĶŃŏĭňĵĬȮ
ěŜŅĬĺĬȮ0*603ȮėĬȮŏĮƦĬĔĸŋƞĴĨńĺŀĵƞŅĚȮŐĸŃœħƟĶĺĭĶĺĴŐĭĭĽŜŅĶĺěĕƟŀĴŌĸĳŅĺŃĴňĚŅĬĪŜŅĕŀĚĻŌĬĵƢ
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ėŀĴıŇĺŏĨŀĶƢȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢľĴŌƞĭƟŅĬěŀĴĭŉĚŏĮƦĬŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟĻŉĔļŅȮŐĸŃœħƟŐĭƞĚĨŜŅŐľĬƞĚĚŅĬ
ľĶŊŀĔĸŋƞĴŀŅĝňıŏĮƦĬȮ6ȮĔĸŋƞĴȮįĸĔŅĶĺŇěńĵıĭĺƞŅĮƤěěńĵěŅĔȮ/0ȮėŋĦĸńĔļĦŃȮĴňįĸĨƞŀĔŅĶŏĸŊŀĔĨŜŅŐľĬƞĚ
ĚŅĬľĶŊŀĔĸŋƞĴŀŅĝňıĴňȮ2ȮėŋĦĸńĔļĦŃȮėŊŀȮŏıĻȮėŋĦĺŋĥŇĔŅĶĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮĽŅĕŅĺŇĝŅĪňŗŏĶňĵĬȮ
ŐĸŃėĺŅĴĽŅĴŅĶĩıŇŏĻļȮĞŉŗĚĴňĶŃħńĭĬńĵĽŜŅėńĠĪŅĚĽĩŇĨŇŀĵŌƞĪňŗȮ.,.3ȮŐĸŃěŅĔĔŅĶĺńħėƞŅĮĶŃĽŇĪīŇĳŅıĨńĺ
ŐĭĭħƟĺĵėƞŅėĺŅĴĩŌĔĨƟŀĚȮ&Accuracy) ėƞŅėĺŅĴŐĴƞĬĵŜŅȮ(Precision) ŐĸŃėƞŅėĺŅĴĶŃĸŉĔȮ(Recall)ȮĞŉŗĚ
œħƟĺŇŏėĶŅŃľƢįĸŏĮĶňĵĭŏĪňĵĭėƞŅėĺŅĴĩŌĔĨƟŀĚĕŀĚĔŅĶıĵŅĔĶĦƢŏĪėĬŇėĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸıĭĺƞŅ
ŏĪėĬŇė Decision TreeȮŀĵŌƞĪňŗȮ35,15% őħĵĴňėƞŅĴŅĔĔĺƞŅŏĪėĬŇė Logistic Regression Analysis 
ŏĸŖĔĬƟŀĵĪňŗȮ34,1.% ěŉĚœħƟıńĥĬŅŐĭĭěŜŅĸŀĚĶŃĭĭĽĬńĭĽĬŋĬĔŅĶĨńħĽŇĬŒěĔŅĶŏĸŊŀĔĨŜŅŐľĬƞĚĚŅĬŒľƟ
ĽŀħėĸƟŀĚĔńĭėĺŅĴėĺŅĴĽŅĴŅĶĩĕŀĚĭńĦĤŇĨőħĵŒĝƟŏĚŊŗŀĬœĕȮ2ȮėŋĦĸńĔļĦŃħńĚĔĸƞŅĺĴŅĽĶƟŅĚŏĮƦĬ
ŐĭĭěŜŅĸŀĚĶŃĭĭőħĵŀŀĔŐĭĭĽƞĺĬĨŇħĨƞŀĮĶŃĽŅĬĚŅĬįŌƟŒĝƟħƟĺĵȮMicrosoft Visual Basic 
 5,/,0ȮĝŅĸňȮħĺĚŐĵƟĴȮœĔƟĶŋƞĚȮŏŁĚıĶŃıĶľĴȮŐĸŃĽŋıěĬƢȮŏŁĚıĶŃıĶľĴȮ&033.' œħƟĺŇěńĵȮ
ŴĶŃĭĭĽĬńĭĽĬŋĬĔŅĶĨńħĽŇĬŒěŏĸŊŀĔĮĶŃĔŀĭŀŅĝňıĽŜŅľĶńĭįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňħƟĺĵ
ĺŇīňĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĭĵƢŵȮŏıŊŗŀľŅėĺŅĴĬƞŅěŃŏĮƦĬŒĬĔŅĶŏĸŊŀĔĮĶŃĔŀĭŀŅĝňıĕŀĚĭńĦĤŇĨȮőħĵŒĝƟĕƟŀĴŌĸ
ŐĭĭĽŜŅĶĺěĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĮƖĔŅĶĻŉĔļŅȮ0325ȮěŜŅĬĺĬȮ/*672ȮĶŃŏĭňĵĬ ĕŀĚĽŜŅĬńĔĺŇěńĵŐĸŃ
ĭĶŇĔŅĶĺŇĝŅĔŅĶȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĬėĶĮģĴȮěŅĔĬńŘĬœħƟıŇěŅĶĦŅėńħŏĸŊŀĔėŋĦĽĴĭńĨŇŏĜıŅŃĪňŗĨƟŀĚĔŅĶ
ĻŉĔļŅĴŅȮ/5ȮėŋĦĸńĔļĦŃȮŐĭƞĚĮĶŃŏĳĪŀŅĝňıŏĮƦĬȮ6ȮĔĸŋƞĴȮŐĸŃĪŜŅĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸħƟĺĵ
ŏĪėĬŇėȮNaive Bayes ŐĸŃĺńħĮĶŃĽŇĪīŇĳŅıŐĭĭȮLeave-one-out ıĭĺƞŅĴňėĺŅĴĩŌĔĨƟŀĚĶƟŀĵĸŃȮ
61,25ȮěŉĚĬŜŅĴŅĽĶƟŅĚŏĮƦĬŐĭĭěŜŅĸŀĚĶŃĭĭőħĵŀŀĔŐĭĭĽƞĺĬĨŇħĨƞŀĮĶŃĽŅĬĚŅĬįŌƟŒĝƟħƟĺĵȮMicrosoft 
Visual Basic 
 5.1.3 &ŏĽĔĽĶĶėƢȮĺŇĸńĵĸńĔļĦƢȮĺŇĳŅȮŏěĶŇĠĳńĦĤŅĶńĔļƢȮŐĸŃħĺĚħŅĺȮĺŇĝŅħŅĔŋĸ, 0336'
œħƟĺŇěńĵȮŴĔŅĶŒĝƟŏĪėĬŇėĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸŏıŊŗŀıĵŅĔĶĦƢįĸĔŅĶŏĶňĵĬĕŀĚĬńĔŏĶňĵĬőĶĚŏĶňĵĬĽŅīŇĨŐľƞĚ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮĺŇĪĵŅŏĕĨĔŜŅŐıĚŐĽĬȮĻŌĬĵƢĺŇěńĵŐĸŃıńĥĬŅĔŅĶĻŉĔļŅŵȮŏıŊŗŀıńĥĬŅ
ėĸńĚĕƟŀĴŌĸŐĸŃĽĶƟŅĚŐĭĭěŜŅĸŀĚĪŜŅĬŅĵįĸĔŅĶŏĶňĵĬĕŀĚĬńĔŏĶňĵĬőĶĚŏĶňĵĬĽŅīŇĨŐľƞĚ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮĺŇĪĵŅŏĕĨĔŜŅŐıĚŐĽĬȮĻŌĬĵƢĺŇěńĵŐĸŃıńĥĬŅĔŅĶĻŉĔļŅȮőħĵŒĝƟĕƟŀĴŌĸĬńĔŏĶňĵĬ
ĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĨƟĬȮĶŃľĺƞŅĚĮƖĔŅĶĻŉĔļŅȮ0326ȮůȮ0334ȮĬŜŅĴŅıńĥĬŅėĸńĚĕƟŀĴŌĸħƟĺĵőėĶĚĽĶƟŅĚ
Őĭĭ Snowflake Schema ěŅĔĬńŘĬŒĝƟĕƟŀĴŌĸĬńĔŏĶňĵĬĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵȮĶŃľĺƞŅĚĮƖ
ĔŅĶĻŉĔļŅȮ0334ȮůȮ0334ȮěŜŅĬĺĬȮ303ȮĶŃŏĭňĵĬȮĮĶŃĔŀĭħƟĺĵȮ/4ȮėŋĦĸńĔļĦŃȮĬŜŅĴŅıńĥĬŅ
ŐĭĭěŜŅĸŀĚĪŜŅĬŅĵȮőħĵŒĝƟĝŋħĕƟŀĴŌĸȮ0ȮŐĭĭȮėŊŀŐĭĭœĴƞěńħĔĸŋƞĴ (Original Data) ŐĸŃŐĭĭěńħĔĸŋƞĴȮ
(Cluster Data) ěŅĔĬńŘĬĪŜŅĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮCorrelation-based Feature 
SelectionȮŐĸŃĺŇīňȮInformation Gain ŐĸƟĺŒĝƟŏĪėĬŇė Neural NetworkȮŐĭĭȮMulti-Layer 
Perceptron*ȮŏĪėĬŇėSupport Vector MachineȮŐĸŃŏĪėĬŇėȮDecision TreeȮĴŅıńĥĬŅŐĭĭěŜŅĸŀĚ
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ĪŜŅĬŅĵıĶƟŀĴŏĮĶňĵĭŏĪňĵĭȮŐĸŃĺńħĮĶŃĽŇĪīŇĳŅıħƟĺĵĺŇīňȮ/.-fold Cross Validation ıĭĺƞŅȮėĸńĚĕƟŀĴŌĸ
ĪňŗıńĥĬŅĕŉŘĬįŌƟŒĝƟĚŅĬĴňėĺŅĴıŉĚıŀŒěŀĵŌƞŒĬĶŃħńĭħňȮŐĸŃěŅĔĔŅĶŏĮĶňĵĭŏĪňĵĭŐĭĭěŜŅĸŀĚĪŜŅĬŅĵőħĵĝŋħ
ĕƟŀĴŌĸŐĭĭœĴƞěńħĔĸŋƞĴȮ(Original Data)ȮĪňŗėńħŏĸŊŀĔħƟĺĵĺŇīňȮCorrelation-based Feature SelectionȮ
ĶƞĺĴĔńĭŏĪėĬŇė Neural NetworkȮŐĭĭȮMulti-Layer PerceptronȮěŜŅĬĺĬȮ3ȮėŋĦĸńĔļĦŃȮėŊŀȮ
ŐįĬĔŅĶŏĶňĵĬ, įĸĔŅĶŏĶňĵĬŏĜĸňŗĵĺŇĪĵŅĻŅĽĨĶƢ, įĸĔŅĶŏĶňĵĬŏĜĸňŗĵĽńĚėĴĻŉĔļŅ, įĸĔŅĶŏĶňĵĬŏĜĸňŗĵ
ĳŅļŅŀńĚĔķļȮŐĸŃįĸĔŅĶŏĶňĵĬŏĜĸňŗĵĶŃħńĭĝńŘĬĴńīĵĴĻŉĔļŅĮƖĪňŗȮ1ȮĴňėĺŅĴŏľĴŅŃĴŅĔĪňŗĽŋħȮőħĵĴňėƞŅėĺŅĴ
ĩŌĔĨƟŀĚĽŌĚĽŋħĪňŗĶƟŀĵĸŃȮ72,26ȮŐĸŃĴňėƞŅĶŅĔĪňŗĽŀĚĕŀĚėĺŅĴėĸŅħŏėĸŊŗŀĬȮ&RMSE'ȮĬƟŀĵĪňŗĽŋħĪňŗȮ.,/66.Ȯ
ěŅĔĬńŘĬĬŜŅĴŅıńĥĬŅĶŃĭĭıĵŅĔĶĦƢįĸĔŅĶŏĶňĵĬħƟĺĵĳŅļŅȮPHP 
 5,/,2ȮĬŇĳŅıĶȮĝĬŃĴŅĶȮŐĸŃıĶĶĦňȮĽŇĪīŇŏħĝȮ&0335'ȮœħƟĺŇěńĵȮŴĔŅĶĺŇŏėĶŅŃľƢĮƤěěńĵ
ĔŅĶŏĶňĵĬĶŌƟħƟĺĵĔŅĶėńħŏĸŊŀĔėŋĦĽĴĭńĨŇŐĸŃĔŅĶıĵŅĔĶĦƢŵȮŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸĪŜŅĬŅĵ
įĸĽńĴķĪīŇśĪŅĚĔŅĶŏĶňĵĬĕŀĚĬŇĽŇĨĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮĴľŅĺŇĪĵŅĸńĵ
ĬŏĶĻĺĶȮěŜŅĬĺĬȮ/6.ȮĶŃŏĭňĵĬȮĮĶŃĔŀĭħƟĺĵėŋĦĽĴĭńĨŇȮ01ȮėŋĦĸńĔļĦŃȮŐĭƞĚŏĮƦĬĨńĺŐĮĶŀŇĽĶŃȮ00Ȯ
ėŋĦĸńĔļĦŃȮœħƟŐĔƞĕƟŀĴŌĸĳŌĴŇľĸńĚŐĸŃĕƟŀĴŌĸįĸĔŅĶŏĶňĵĬĶŅĵĺŇĝŅŒĬĝńŘĬĮƖĪňŗȮ1 ŐĸŃȮ2 ĨńĺŐĮĶĨŅĴľĶŊŀĨńĺ
ŐĮĶĪŜŅĬŅĵėŊŀŏĔĶħŏĜĸňŗĵŏĴŊŗŀĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮěŅĔĬńŘĬĺŇŏėĶŅŃľƢĮƤěěńĵĔŅĶŏĶňĵĬĶŌƟħƟĺĵĔŅĶėńħŏĸŊŀĔ
ėŋĦĸńĔļĦŃĪňŗĽŜŅėńĠ 1ȮĺŇīňȮœħƟŐĔƞȮ1) ĺŇīňȮCorrelation-based 2)ȮConsistency-based ŐĸŃȮ3) ĺŇīňȮ
Gain Ratio ěŅĔĬńŘĬĬŜŅĴŅıńĥĬŅŐĭĭěŜŅĸŀĚĔŅĶĪŜŅĬŅĵȮħƟĺĵŏĪėĬŇė Neural Network ŐĭĭȮBack-
propagation ŐĸŃŏĪėĬŇėSupport Vector MachinesȮĶƞĺĴĔńĭĔŅĶĺńħĮĶŃĽŇĪīŇĳŅıħƟĺĵĺŇīňȮ/.-fold 
Cross Validation ŐĸŃĺńħėƞŅĶŅĔĪňŗĽŀĚĕŀĚėĺŅĴėĸŅħŏėĸŊŗŀĬȮ&RMSE'ȮıĭĺƞŅĕƟŀĴŌĸĳŌĴŇľĸńĚœĴƞŒĝƞ
ĕƟŀĴŌĸĽŜŅėńĠŒĬĔŅĶĪŜŅĬŅĵįĸĽńĴķĪīŇśĪŅĚĔŅĶŏĶňĵĬȮŐĸŃįĸĔŅĶŏĶňĵĬĶŅĵĺŇĝŅěŜŅĬĺĬȮ/.ȮėŋĦĸńĔļĦŃ
ĬńŘĬŏĮƦĬĨńĺŐĮĶĽŜŅėńĠȮĽŜŅľĶńĭŐĭĭěŜŅĸŀĚĪŜŅĬŅĵħƟĺĵŏĪėĬŇė Neural Network ŐĭĭȮBack-
propagation ŐĸŃŏĪėĬŇėSupport Vector MachinesȮěŅĔėŋĦĸńĔļĦŃĽŜŅėńĠħńĚĔĸƞŅĺĴňėƞŅėĺŅĴ
įŇħıĸŅħŀĵŌƞŒĬĶŃħńĭĨŗŜŅĔĺƞŅŐĭĭěŜŅĸŀĚĪŜŅĬŅĵĪňŗŒĝƟĨńĺŐĮĶĨńŘĚĨƟĬěŜŅĬĺĬȮ00ȮėŋĦĸńĔļĦŃȮŒĬĕĦŃĪňŗ
ŏĪėĬŇėĔŅĶĶĺĴĔĸŋƞĴĮĶŃěŜŅŐĬĔĮĶŃŏĳĪħƟĺĵĺŇīňȮBaggingȮĶƞĺĴĔńĭŏĪėĬŇė Neural Network ŐĭĭȮ
Back-propagation ŐĸŃŏĪėĬŇėSupport Vector Machines ıĭĺƞŅįĸĔŅĶıĵŅĔĶĦƢĕŀĚ Bagging 
ĶƞĺĴĔńĭŏĪėĬŇė Neural Network ŐĭĭȮBack-propagation ĴňėƞŅĶŅĔĪňŗĽŀĚĕŀĚėĺŅĴėĸŅħŏėĸŊŗŀĬȮ
&RMSE'ȮŀĵŌƞĶŃħńĭĨŗŜŅĽŋħĪňŗȮ.,/.3/ȮĴňĮĶŃĽŇĪīŇĳŅıħňĪňŗĽŋħěŉĚĬŜŅœĮŒĝƟıĵŅĔĶĦƢ 
 5,/,3ȮĳĶńĦĵŅȮŀŜŅĴķėĶńĨĬƢȮŐĸŃėĦŃȮ&0330'ȮœħƟĺŇěńĵȮŴĔŅĶŏĮĶňĵĭŏĪňĵĭ
ĮĶŃĽŇĪīŇĳŅıĔŅĶėńħŏĸŊŀĔŐĸŃěŜŅŐĬĔĕƟŀĴŌĸħƟĺĵĺŇīňĔŅĶĪŅĚŏėĶŊŀĕƞŅĵĮĶŃĽŅĪŏĪňĵĴŵȮŏıŊŗŀŏĽĬŀĺŇīňĔŅĶ
ěŜŅŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸĶŃľĺƞŅĚŏĪėĬŇė Neural Network ŐĭĭȮMulti-Layer PerceptronȮőħĵ
ĮĶńĭŏĮĸňŗĵĬěŜŅĬĺĬȮnode ŒĬȮhidden layer 1-5 ŏıŊŗŀŏĸŊŀĔįĸĸńıīƢĪňŗħňĪňŗĽŋħȮĪħĽŀĭŏĮĶňĵĭŏĪňĵĭĔńĭ
ŏĪėĬŇė Support Vector MachineȮőħĵĴňĔŅĶĮĶńĭŏĮĸňŗĵĬėƞŅȮC ŐĸŃėƞŅȮgamma ŏıŊŗŀľŅėƞŅ
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ŏľĴŅŃĽĴĪňŗŒĝƟȮKernel ŐĭĭȮRBF  ěŅĔĬńŘĬŏĮĶňĵĭŏĪňĵĭŐĸŃĺŇŏėĶŅŃľƢĮĶŃĽŇĪīŇĳŅıŐĭĭěŜŅĸŀĚĪŜŅĬŅĵ
ħƟĺĵĺŇīňȮ3-fold Cross - validation ĶƞĺĴĔńĭĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĪňŗŏĮƦĬĕƟŀĴŌĸėŋĦĸńĔļĦŃĪńŘĚľĴħȮ
ŏĮĶňĵĭŏĪňĵĭĔńĭĺŇīňĔŅĶŏĸŊŀĔėŋĦĸńĔļĦŃĪňŗŏľĴŅŃĽĴħƟĺĵȮĺŇīňȮCfsSubsetEval ŐĸŃĺŇīňȮPrincipal 
Components őħĵŒĝƟĕƟŀĴŌĸőŀőĞĬěŅĔȮUCI ĨńŘĚŐĨƞĮƖė,Ļ,Ȯ/776ȮůȮ0..2ȮěŜŅĬĺĬȮ0*314ȮĶŃŏĭňĵĬȮŐĸŃȮ
51ȮėŋĦĸńĔļĦŃ ıĭĺƞŅŏĪėĬŇė Neural Network ŐĭĭȮMulti-Layer PerceptronȮĴňėƞŅėĺŅĴĩŌĔĨƟŀĚ
ŏıňĵĚȮ74,35% ĴňėĺŅĴįŇħıĸŅħĽŌĚĔĺƞŅŏĴŊŗŀŏĪňĵĭĔńĭŏĪėĬŇė Support Vector MachineȮĪňŗŒĝƟȮKernel 
ŐĭĭȮRBF ěŅĔĔŅĶŒĝƟėƞŅȮC ŏĪƞŅĔńĭȮ/2,./ȮĞŉŗĚĴňėƞŅėĺŅĴĩŌĔĨƟŀĚĽŌĚĽŋħĪňŗȮ/..% ĺńħĮĶŃĽŇĪīŇĳŅıħƟĺĵėƞŅ
ėĺŅĴėĸŅħŏėĸŊŗŀĬĔŜŅĸńĚĽŀĚŏĜĸňŗĵȮ&MSE) ŐĸŃŏĴĨĶŇĔĞƢĺńħĮĶŃĽŇĪīŇĳŅıȮ(Confusion Matrix'ȮıĭĺƞŅ
ĔŅĶěŜŅŐĬĔĕƟŀĴŌĸȮħƟĺĵŏĪėĬŇėȮSupport Vector MachineȮĶƞĺĴĔńĭĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮ
CfsSubsetEvalȮĴňĮĶŃĽŇĪīŇĳŅıŐĸŃŏľĴŅŃĽĴĪňŗĽŋħőħĵĴňėƞŅėĺŅĴĩŌĔĨƟŀĚȮ/..%ȮĞŉŗĚĴňėƞŅįĸĸńıīƢœĴƞĨƞŅĚ
ĔńĭĔŅĶŏĸŊŀĔŒĝƟėŋĦĸńĔļĦŃĪńŘĚľĴħĴŅĔĬńĔ 
 5,/,4ȮıĶŏĪıȮėĚœĝĵȮŐĸŃĶńĝġŅȮėĚėŃěńĬĪĶƢȮ&0332'ȮœħƟĺŇěńĵȮŴĔŅĶĻŉĔļŅŏĝŇĚ
ŏĮĶňĵĭŏĪňĵĭŒĬĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĪňŗŏľĴŅŃĽĴĽŜŅľĶńĭĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸŏıŊŗŀıĵŅĔĶĦƢőŀĔŅĽ
ĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅŵȮŏıŊŗŀĬŜŅŏĽĬŀĶŌĮŐĭĭŐĸŃŏĮĶňĵĭŏĪňĵĭĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃ
ŐĭĭȮFilter őħĵŒĝƟȮRaker Method ĞŉŗĚĴňĔŅĶŒĝƟȮEvaluator ĽŜŅľĶńĭėńħŏĸŊŀĔėŋĦĸńĔļĦŃĪňŗŏľĴŅŃĽĴ
ħƟĺĵ ĺŇīňCorrelation-based Feature SelectionȮĺŇīň Consistency-based Subset EvaluationȮ
ŐĸŃȮĺŇīňWrapper Subset EvaluationȮŐĸŃĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃŐĭĭȮWrapper őħĵŒĝƟ 
Genetic Algorithm ĶƞĺĴĔńĭĔŅĶěŜŅŐĬĔĮĶŃŏĳĪħƟĺĵŏĪėĬŇė Support Vector MachineȮŏĪėĬŇė 
Neural Network ŐĭĭȮMulti-Layer PerceptronȮŐĸŃŏĪėĬŇė Bayesian Belief NetworksȮŒĝƟĝŋħ
ĕƟŀĴŌĸĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňĪňŗŏĕƟŅĻŉĔļŅĶŃľĺƞŅĚĮƖĔŅĶĻŉĔļŅȮ0322ȮůȮ033.ȮěŜŅĬĺĬȮ20*443ȮĝŋħȮ0.Ȯ
ėŋĦĸńĔļĦŃȮŏĮĶňĵĭŏĪňĵĭĔŅĶĺńħėƞŅėĺŅĴĩŌĔĨƟŀĚħƟĺĵėƞŅėĺŅĴŐĴƞĬĵŜŅȮ(Precision), ėƞŅėĺŅĴĶŃĸŉĔȮ
(Recall)ȮŐĸŃėƞŅĩƞĺĚħŋĸȮ&F-Measure) ıĭĺƞŅĔŅĶěŜŅŐĬĔĮĶŃŏĳĪħƟĺĵĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃŐĭĭȮ
Filter őħĵȮRanker Method ĶƞĺĴĔńĭȮReliefFAttributeEval ŏĮƦĬĺŇīňĪňŗħňĪňŗĽŋħőħĵĴňėƞŅėŋĦĸńĔļĦŃĪňŗ
ŏľĴŅŃĽĴěŜŅĬĺĬȮ3ȮėŋĦĸńĔļĦŃĸħĸĚěŅĔŏħŇĴȮ0.ȮėŋĦĸńĔļĦŃȮĽŅĴŅĶĩĸħĔŅĶŒĝƟėŋĦĸńĔļĦŃĪňŗœĴƞ
ŏľĴŅŃĽĴŐĸŃĸħĶŃĵŃŏĺĸŅĮĶŃĴĺĸįĸŒĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĩŉĚȮ53% ŐĸŃŒľƟėĺŅĴĩŌĔĨƟŀĚĕŀĚėƞŅȮ
Precision ŀĵŌƞĪňŗȮ73,/.%, ėƞŅȮRecall ŀĵŌƞĪňŗȮ72,7.% ŐĸŃėƞŅȮF-Measure ĪňŗȮ94.90%ȮőħĵŒĝƟĔŅĶ
ěŜŅŐĬĔĮĶŃŏĳĪħƟĺĵŏĪėĬŇė Neural Network ŐĭĭȮMulti-Layer Perceptron 
 5.1.7 ĽŋėĬīƢĪŇıĵƢȮĺĚĻƢıńĬīƢȮ&033/' œħƟĺŇěńĵȮŴĔŅĶŏĮĶňĵĭŏĪňĵĭŏĪėĬŇėĔŅĶėńħŏĸŊŀĔĪňŗ
ŏľĴŅŃĽĴŐĸŃŀńĸĔŀĶŇĪŉĴŏıŊŗŀěŜŅŐĬĔıķĨŇĔĶĶĴĔŅĶĔĶŃĪŜŅėĺŅĴįŇħĕŀĚĬńĔŏĶňĵĬĶŃħńĭŀŅĝňĺĻŉĔļŅŵȮ
őħĵĪŜŅĔŅĶŏĮĶňĵĭŏĪňĵĭĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮ0ȮĺŇīňȮœħƟŐĔƞȮ/'ȮĺŇīňȮSimple Classification ŏıŊŗŀěŜŅŐĬĔ
ĕƟŀĴŌĸőħĵœĴƞĴňĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĪňŗŏľĴŅŃĽĴȮőħĵŏĮĶňĵĭŏĪňĵĭĮĶŃĽŇĪīŇĳŅıĔŅĶěŜŅŐĬĔȮ2Ȯ
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ŀńĸĔŀĶŇĪŉĴȮœħƟŐĔƞȮ/,ȮŏĪėĬŇėȮNaive Bayes 0, ŏĪėĬŇėȮBayesian belief NetworkȮ1,ȮŏĪėĬŇė
Decision TreeȮŐĭĭȮC2,3ȮŐĸŃ2,ȮŏĪėĬŇėȮRIPPER 2'ĺŇīňȮȮHybrid Classification ĮĶŃĔŀĭħƟĺĵȮ0Ȯ
ĕńŘĬĨŀĬȮĕńŘĬĨŀĬĪňŗȮ/ȮėŊŀȮĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĪňŗŏľĴŅŃĽĴȮőħĵŏĮĶňĵĭŏĪňĵĭŀńĸĔŀĶŇĪŉĴŒĬĔŅĶėƟĬľŅ
ĝŋħĕŀĚėŋĦĸńĔļĦŃĶŃľĺƞŅĚȮGenetic Search ĔńĭȮForward Selection ĶƞĺĴĔńĭĺŇīňĔŅĶĮĶŃŏĴŇĬėƞŅĝŋħ
ĕŀĚėŋĦĸńĔļĦŃȮ1ȮĺŇīňȮœħƟŐĔƞȮ/,Correlation-based Feature  0,Consistency-based Subset 
Evaluation ŐĸŃȮ1,Wrapper Subset Evaluation ĕńŘĬĨŀĬĪňŗȮ0ȮěŉĚĬŜŅœĮĮĶŃĴĺĸįĸĨƞŀŒĬ
ŀńĸĔŀĶŇĪŉĴŏıŊŗŀěŜŅŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸĞŉŗĚŏĮƦĬĺŇīňŏħňĵĺĔńĭĺŇīňȮSimple ClassificationȮıĭĺƞŅĺŇīňȮHybrid 
Classification ĪňŗŒĝƟȮGenetic Search ĶƞĺĴĔńĭȮWrapper Subset Evaluation őħĵŒĝƟŀńĸĔŀĶŇĪŉĴȮ
C2,3ȮŒľƟėƞŅėĺŅĴĩŌĔĨƟŀĚĽŌĚĪňŗĽŋħŐĸŃĽŅĴŅĶĩĸħėŋĦĸńĔļĦŃĪňŗĨƟŀĚĬŜŅĴŅŒĝƟŒĬĔŅĶěŜŅŐĬĔěŅĔȮ21ȮŏľĸŊŀ
ŏıňĵĚȮ/3ȮėŋĦĸńĔļĦŃŐĸŃĬŜŅĝŋħėŋĦĸńĔļĦŃĪňŗėńħŏĸŊŀĔœĮĮĶŃĴĺĸįĸĨƞŀŒĬŀńĸĔŀĶŇĪŉĴĔŅĶěŜŅŐĬĔ
ĮĶŃŏĳĪȮıĭĺƞŅŀńĸĔŀĶŇĪŉĴĪňŗŒľƟėƞŅėĺŅĴĩŌĔĨƟŀĚĪňŗĽŌĚĪňŗĽŋħėŊŀȮŀńĸĔŀĶŇĪŉĴȮC2,3ȮŐĸŃėńħŏĸŊŀĔėŋĦĸńĔļĦŃ
ěŅĔȮ/3ȮŏľĸŊŀŏıňĵĚȮ6ȮėŋĦĸńĔļĦŃĞŉŗĚĪŜŅŒľƟĪĶŅĭĮƤěěńĵĪňŗĴňŀŇĪīŇıĸĨƞŀĔŅĶĔĶŃĪŜŅėĺŅĴįŇħĕŀĚĬńĔŏĶňĵĬȮ 
 5,/,6 ĳńĪĶŅĺŋĥŇȮŐĽĚĻŇĶŇȮĻěňĴŅěȮĦȮĺŇŏĝňĵĶȮŐĸŃıĵŋĚȮĴňĽńěȮ&0330'ȮœħƟĺŇěńĵ ŴĔŅĶ
ŏĮĶňĵĭŏĪňĵĭĮĶŃĽŇĪīŇĳŅıĔŅĶĸħĨńĺŐĮĶĕƟŀĴŌĸŏĕƟŅĪňŗŏľĴŅŃĽĴĽŜŅľĶńĭőėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴĶŃľĺƞŅĚ
ĔŅĶŏĸŊŀĔĨńĺŐĮĶŐĭĭĩŀĵľĸńĚĪňĸŃĕńŘĬŐĸŃĔŅĶĺŇŏėĶŅŃľƢŀĚėƢĮĶŃĔŀĭŏıŊŗŀıĵŅĔĶĦƢĔĸŋƞĴĕƟŀĴŌĸ
őĶėĴŃŏĶŖĚŵȮőħĵŏĸŊŀĔĔĸŋƞĴĕƟŀĴŌĸőĶėĴŃŏĶŖĚěŜŅĬĺĬȮ0ȮĝŋħȮėŊŀĝŋħĕƟŀĴŌĸ Breast Cancer Wisconsin 
ěŜŅĬĺĬȮ477ȮĶŃŏĭňĵĬȮ//ȮĨńĺŐĮĶěŅĔĬńŘĬŏĸŊŀĔĕƟŀĴŌĸĴŅěŜŅĬĺĬȮ254ȮĶŃŏĭňĵĬȮŐĸŃĝŋħĕƟŀĴŌĸȮ
Mammographic-Masses ěŜŅĬĺĬȮ7/4ȮĶŃŏĭňĵĬȮ4ȮĨńĺŐĮĶĞŉŗĚėńħŏĸŊŀĔĕƟŀĴŌĸĴŅěŜŅĬĺĬȮ667ȮĶŃŏĭňĵĬȮ
ěŅĔĝŋħĕƟŀĴŌĸĴŅĨĶģŅĬĕŀĚĴľŅĺŇĪĵŅĸńĵŐėĸŇĲŀĶƢŏĬňĵȮĽľĶńģŀŏĴĶŇĔŅȮ&UCI Collection) ĬŜŅĕƟŀĴŌĸ
ħńĚĔĸƞŅĺĪńŘĚȮ0ȮĝŋħĴŅŏĮĶňĵĭŏĪňĵĭĮĶŃĽŇĪīŇĳŅıĔŅĶĸħĨńĺŐĮĶĪňŗŏľĴŅŃĽĴĶŃľĺƞŅĚŏĪėĬŇėȮBackward 
Stepwise Feature SelectionȮĞŉŗĚŏĮƦĬľĬŉŗĚŒĬĺŇīňȮWrapperȮŐĸŃŏĪėĬŇė Principle Component 
AnalysisȮěŅĔĬńŘĬěŃĬŜŅįĸĸńıīƢĪňŗœħƟĴŅŏĕƟŅŀńĸĔŀĶŇĪŉĴ Neural Network ŐĭĭȮMulti-Layer 
Perceptron ŏıŊŗŀıĵŅĔĶĦƢĔĸŋƞĴĕƟŀĴŌĸőĶėĴŃŏĶŖĚȮőħĵĪħĸŀĚŀŀĔŐĭĭȮ/.ȮŐĭĭȮŐĸŃĪħĽŀĭŐĨƞĸŃĝŋħȮ
/.ȮĶŀĭȮŒľƟœħƟėƞŅȮėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬĔŜŅĸńĚĽŀĚŏĜĸňŗĵȮ&MSE) ĨŗŜŅĪňŗĽŋħȮŐĸŃėƞŅȮRegression ĪňŗĽŌĚĪňŗĽŋħȮ
ıĭĺƞŅŏĪėĬŇėȮBackward Stepwise Feature SelectionȮĴňėĺŅĴŏľĴŅŃĽĴĪňŗĽŋħȮőħĵŏĪėĬŇėħńĚĔĸƞŅĺ
ŒľƟėƞŅėĺŅĴŐĴƞĬĵŜŅĨƞŀĔĸŋƞĴĕƟŀĴŌĸȮBreast Cancer Wisconsin ĪňŗȮ72,40% ŐĸŃĔĸŋƞĴĕƟŀĴŌĸȮ
Mammographic-Masses ĪňŗȮ7.,77% ĨƞŅĚĔńĭŏĪėĬŇė Principle Component AnalysisȮĪňŗŒľƟėƞŅ
ėĺŅĴŐĴƞĬĵŜŅĔĸŋƞĴĕƟŀĴŌĸ Breast Cancer WisconsinȮĪňŗȮ76,10% ŐĸŃĔĸŋƞĴĕƟŀĴŌĸȮMammographic-
Masses ĪňŗȮ64,7/%  
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 5.2 ĚŅĬĺŇěńĵĨƞŅĚĮĶŃŏĪĻ 
 5.2.1 Osiris Villacampa (2015)ȮœħƟĺŇěńĵŏĶŊŗŀĚȮŴFeature Selection and 
Classification Methods for Decision Making: A Comparative AnalysisŵȮŏıŊŗŀĻŉĔļŅĔŅĶ
ĮĶŃĴĺĸįĸĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸŏıŊŗŀĸħĴŇĨŇĕƟŀĴŌĸħƟĺĵĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃľĶŊŀĔŅĶŏĸŊŀĔ
ėŋĦĸńĔļĦŃĞŉŗĚěŃĝƞĺĵŒľƟĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĴňėĺŅĴĩŌĔĨƟŀĚŐĸŃėĺŅĴĴňĮĶŃĽŇĪīŇĳŅıȮőħĵŒĝƟĕƟŀĴŌĸ
ĮĶŃĺńĨŇĔŅĶĭĶŇĔŅĶŐĸŃĔŅĶĕŅĵĶĩěŅĔĨńĺŐĪĬěŜŅľĬƞŅĵĶĩȮěŜŅĬĺĬȮ/3*2/5ȮĶŃŏĭňĵĬȮěŜŅĬĺĬȮ2.Ȯ
ėŋĦĸńĔļĦŃȮŐĸŃĕƟŀĴŌĸĮĶŃĺńĨŇĔŅĶŏĚŇĬĕŀĚĸŌĔěŅĔīĬŅėŅĶȮěŜŅĬĺĬȮ/.*356ȮĶŃŏĭňĵĬȮěŜŅĬĺĬȮ/5Ȯ
ėŋĦĸńĔļĦŃȮŏıŊŗŀľŅĶŌĮŐĭĭěŜŅŐĬĔĮĶŃŏĳĪĸŌĔėƟŅĪňŗĴňģŅĬŃŀĵŌƞŒĬĔĸŋƞĴįŌƟĞŊŘŀĶĩŒľĴƞȮőħĵĬŜŅŏĪėĬŇėĔŅĶ
ėńħŏĸŊŀĔėŋĦĸńĔļĦŃŐĭĭ Filters, WrappersȮŐĸŃ HybridȮœħƟŐĔƞĺŇīň Information GainȮĺŇīňȮ
Correlation Based Feature SelectionȮĺŇīň Relief-FȮŐĸŃĺŇīňȮWrappers ĬŜŅĴŅŒĝƟŏıŊŗŀĸħěŜŅĬĺĬ
ėŋĦĸńĔļĦŃŒĬĝŋħĕƟŀĴŌĸȮěŅĔĬńŘĬĪŜŅĔŅĶěŜŅŐĬĔĮĶŃŏĳĪŐĸŃıńĥĬŅŐĭĭěŜŅĸŀĚħƟĺĵŏĪėĬŇėȮDecision 
TreeȮȮŏĪėĬŇėȮk-Nearest NeighborȮŐĸŃŏĪėĬŇė Support Vector Machines ĪħĽŀĭ
ĮĶŃĽŇĪīŇĳŅıŐĭĭěŜŅĸŀĚħƟĺĵĺŇīňȮ3-fold Cross Validation ŐĸŃĺŇŏėĶŅŃľƢŏĮĶňĵĭŏĪňĵĭĔŅĶėńħŏĸŊŀĔ
ėŋĦĸńĔļĦŃŐĸŃėĺŅĴŐĨĔĨƞŅĚħƟĺĵėƞŅȮAccuracy, ėƞŅȮArea Under Receiver Operating 
Characteristic Curve (AUC), ėƞŅȮF-Measure, ėƞŅȮTP Rate ŐĸŃėƞŅȮFP Rate ıĭĺƞŅėƞŅėĺŅĴ
ĩŌĔĨƟŀĚĕŀĚŏĪėĬŇėȮDecision Tree ĶƞĺĴĔńĭĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃŐĭĭȮWrapperȮĪňŗėƞŅėĺŅĴŏĝŊŗŀĴńŗĬȮ
.,/ȮĴňėĺŅĴĩŌĔĨƟŀĚŐĴƞĬĵŜŅĩŉĚȮ64,2#ȮŒĬĔŅĶěŜŅŐĬĔĮĶŃŏĳĪ-ĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃŐĭĭŏħňĵĺĔńĬĬňŘ
ĵńĚŒľƟėƞŅȮAUC ĽŌĚĽŋħĪňŗȮ7.,2#ȮĽƞĺĬŏĪėĬŇėȮk-Nearest NeighborȮŐĸŃŏĪėĬŇė Support Vector 
Machines ĴňėƞŅėĺŅĴĩŌĔĨƟŀĚŏıňĵĚȮ62,7% ŐĸŃȮ57,6% ĨŅĴĸŜŅħńĭ 
 
 ĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĨƞŅĚȮŕȮĽŅĴŅĶĩŏĮĶňĵĭŏĪňĵĭœħƟħńĚĨŅĶŅĚĪňŗȮ0ȮőħĵěŅĔĔŅĶĻŉĔļŅ
ĚŅĬĺŇěńĵĪňŗĽƞĺĬŒľĠƞĬŜŅĕƟŀĴŌĸĪňŗĴňŀĵŌƞĴŅıńĥĬŅŐĭĭěŜŅĸŀĚħƟĺĵŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸĪňŗĴŋƞĚŏĬƟĬĔŅĶĺńħ
ĮĶŃĽŇĪīŇĳŅıħƟĺĵĴŅĨĶĺńħŏĝƞĬȮėƞŅėĺŅĴĩŌĔĨƟŀĚȮ&Accuracy) ėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬĕŀĚŏėĶŊŗŀĚĴŊŀĺńħȮ
&RMSE) ėƞŅėĺŅĴĶŃĸŉĔȮ&Recall) ėƞŅĩƞĺĚħŋĸȮ&F-measure) ŏĮƦĬĨƟĬȮĽŜŅľĶńĭŒĬĚŅĬĺŇěńĵĬňŘįŌƟĺŇěńĵœħƟŏĸŊŀĔ
ĪħĸŀĚĻŉĔļŅŏĮĶňĵĭŏĪňĵĭĮĶŃĽŇĪīŇĳŅıĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃȮĶŃľĺƞŅĚĺŇīňȮInfoGainAttributeEvalȮ
ŐĸŃĺŇīň CfsSubsetEvalȮĔńĭĔŅĶœĴƞėńħŏĸŊŀĔȮȮ&Non - Selection)ŏıŊŗŀŒľƟœħƟėŋĦĸńĔļĦŃĪňŗĴňėĺŅĴ
ŏľĴŅŃĽĴŏĕƟŅĽŌƞŏĪėĬŇėĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĬŜŅĴŅıńĥĬŅŐĭĭěŜŅĸŀĚĪŜŅĬŅĵĶŃĭĭŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭ
ĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮŐĸŃĬŀĔěŅĔĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅı
ħƟĺĵĴŅĨĶĔŅĶĺńħŐĸƟĺȮĚŅĬĺŇěńĵĬňŘĵńĚĪŜŅĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıėĺŅĴĽńĴıńĬīƢĕŀĚŐĭĭěŜŅĸŀĚŀĵƞŅĚĴň
ĬńĵĽŜŅėńĠĶƞĺĴħƟĺĵ 
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ĨŅĶŅĚĪňŗȮ0 ĨŅĶŅĚĽĶŋĮŏĮĶňĵĭŏĪňĵĭĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ 

ĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬ 
ĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ 

Ĕ ĕ ė Ě ě Ĝ ĝ Ğ ğ Ġ 

/,ȮĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃŏĜıŅŃĮƤěěńĵ-ĕƟŀĴŌĸĪňŗĽŜŅėńĠ 

Consistency-based Subset Evaluation    V   V    
WrapperSubsetEval       V    

CfsSubsetEval   V V V V V   V 
GainRatioAttributeEval    V   V    

InfoGainAttributeEval   V   V V   V 
Principal Components     V      
ReliefFAttributeEval      V V    

Backward Stepwise Feature Selection         V  

0,ȮĔŅĶıńĥĬŅŐĭĭěŜŅĸŀĚħƟĺĵŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸ 
Neuron Network   V V V  V  V V 

Decision Tree V  V   V    V 

Naive BayesȮ  V     V   V 

Support Vector Machine   V V V V V    

Multinomial Logistic Regression Analysis V          

k-Nearest Neighbor      V     
1,ȮĔŅĶĮĶŃŏĴŇĬŏıŊŗŀĺńħĮĶŃĽŇĪīŇĳŅıėĺŅĴĬƞŅŏĝŊŗŀĩŊŀȮŐĸŃėĺŅĴĩŌĔĨƟŀĚĕŀĚŐĭĭěŜŅĸŀĚ 

K-fold Cross Validation   V V V V V V V V 
Confusion Matrix     V   V   
Precision V      V    

RMSE   V V       
Accuracy V  V  V V   V V 
MAE          V 
Recall V      V    
F-measure      V V    

MSE     V    V  

Leave-one-outȮCross Validation  V         
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ĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬ ĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ 

Area Under Curve      V     
TP Rate &ȮFP Rate      V     

4,ȮĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĪňŗĴňĨƞŀĔŅĶŒĝƟĚŅĬ 

Arithmetic Mean   V       V 

S.D.   V       V 
Percentage   V       V 
ľĴŅĵŏľĨŋȮĔȮľĴŅĵĩŉĚȮĚŅĬĺŇěńĵĕŀĚĽĴķĪńĵȮĔĸńħŐĔƟĺȮ&0335' 
   ĕȮľĴŅĵĩŉĚ ĚŅĬĺŇěńĵĕŀĚĝŅĸňȮħĺĚŐĵƟĴ, œĔƟĶŋƞĚȮŏŁĚıĶŃıĶľĴȮŐĸŃĽŋıěĬƢȮŏŁĚıĶŃıĶľĴ,Ȯ
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&033.'  
 ȮȮėȮľĴŅĵĩŉĚȮĚŅĬĺŇěńĵĕŀĚŏĽĔĽĶĶėƢȮĺŇĸńĵĸńĔļĦƢ*ȮĺŇĳŅȮŏěĶŇĠĳńĦĤŅĶńĔļƢȮŐĸŃħĺĚħŅĺȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅħŅĔŋĸȮ&0336' 
 ȮȮĚȮľĴŅĵĩŉĚȮĚŅĬĺŇěńĵĕŀĚĬŇĳŅıĶȮĝĬŃĴŅĶȮŐĸŃıĶĶĦňȮĽŇĪīŇŏħĝȮ&2557' 
 ȮȮȮěȮľĴŅĵĩŉĚȮĚŅĬĺŇěńĵĕŀĚĳĶńĦĵŅȮŀŜŅĴķėĶńĨĬƢȮŐĸŃėĦŃȮ(2552) 
 ȮȮȮĜȮľĴŅĵĩŉĚȮĚŅĬĺŇěńĵĕŀĚOsiris Villacampa (2015) 
 ȮȮȮĝȮľĴŅĵĩŉĚȮĚŅĬĺŇěńĵĕŀĚıĶŏĪıȮėĚœĝĵȮŐĸŃĶńĝġŅȮėĚėŃěńĬĪĶƢȮ&0332' 
  ȮȮĞȮľĴŅĵĩŉĚȮĚŅĬĺŇěńĵĕŀĚĽŋėĬīƢĪŇıĵƢȮĺĚĻƢıńĬīƢȮ&033/' 
 ȮȮȮğȮľĴŅĵĩŉĚȮĚŅĬĺŇěńĵĕŀĚĳńĪĶŅĺŋĥŇȮŐĽĚĻŇĶŇ*ȮĻěňĴŅěȮĦȮĺŇŏĝňĵĶȮŐĸŃıĵŋĚȮĴňĽńěȮ&0330' 
 ȮȮȮĠȮľĴŅĵĩŉĚȮĚŅĬĺŇěńĵŏĶŊŗŀĚȮŴĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸŏıŊŗŀŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭ
   ȮȮȮȮȮȮȮĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶŵȮ&ĚŅĬĺŇěńĵĕŀĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢĬňŘ 
 
 
 
 

 
 
 



 38 

 
 

ĭĪĪňŗȮ1Ȯ 
ĺŇīňħŜŅŏĬŇĬĔŅĶĺŇěńĵ 

 
 ĔŅĶĺŇěńĵĬňŘŏĶŊŗŀĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸŏıŊŗŀŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅ
ĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĴňĺŇīňĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵȮħńĚĬňŘ 
 
/,ȮĮĶŃĝŅĔĶŐĸŃĔĸŋƞĴĨńĺŀĵƞŅĚȮ 
ȮȮȮȮ 1.1 ĮĶŃĝŅĔĶȮėŊŀȮĭńĦĤŇĨįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵ
ĻŇĸĮŅĔĶȮĪňŗœħƟĚŅĬĪŜŅľĶŊŀĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃȮěŜŅĬĺĬȮ200ȮėĬȮĮĶŃĔŀĭħƟĺĵȮȮ1) ĮƖĔŅĶĻŉĔļŅȮ2556 
ěŜŅĬĺĬȮ138 ėĬȮ2) ĮƖĔŅĶĻŉĔļŅȮ2557 ěŜŅĬĺĬȮ135 ėĬȮŐĸŃȮ3) ĮƖĔŅĶĻŉĔļŅȮ2558 ěŜŅĬĺĬȮ127 ėĬȮ
&ĕƟŀĴŌĸěŅĔĔŀĚŐįĬĚŅĬȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĦȮĺńĬĪňŗȮ1 ĴĔĶŅėĴȮ2560' 
 1.2 ĔĸŋƞĴĨńĺŀĵƞŅĚȮėŊŀȮĭńĦĤŇĨįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵ
ĻŇĸĮŅĔĶȮĪňŗœħƟĚŅĬĪŜŅľĶŊŀĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃȮěŜŅĬĺĬȮ199ȮėĬȮőħĵėńħŏĸŊŀĔĔĸŋƞĴĨńĺŀĵƞŅĚěŅĔĨŅĶŅĚȮ
Krejcie and Morgan ĪňŗĶŃħńĭėĺŅĴŏĝŊŗŀĴńŗĬȮ73#ȮĪňŗŏĮƦĬŏĔĦĤƢĕńŘĬĨŗŜŅěŃœħƟĔĸŋƞĴĨńĺŀĵƞŅĚĪňŗŒĝƟŒĬ
ĔŅĶĻŉĔļŅĺŇěńĵěŜŅĬĺĬȮ196ȮėĬȮőħĵĺŇīňĔŅĶĽŋƞĴŀĵƞŅĚĚƞŅĵȮ&Simple random sampling) 
 
2. ŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟŒĬĔŅĶĺŇěńĵ  
 ŒĬĔŅĶĺŇěńĵĬňŘįŌƟĺŇěńĵœħƟĔŜŅľĬħŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟŒĬĔŅĶĺŇěńĵȮĮĶŃĔŀĭħƟĺĵ 
 2.1ȮŁŅĶƢħŐĺĶƢ 
  2.1.1 Intel Intel(R) Pentium(R) 
  2.1.2 CPU 2020M @ 2.40GHz 2.40 GHz 
  2.1.3 RAM 4 GB (DDR 3) 
  2.1.4 HDD 500 GB 
 2.2ȮĞŀĲĨƢŐĺĶƢ 
 2.2.1 őĮĶŐĔĶĴěńħĔŅĶģŅĬĕƟŀĴŌĸȮSQL Server 2012 
 2.2.2 őĮĶŐĔĶĴěńħĔŅĶĨŅĶŅĚĚŅĬȮMicrosoft Excel 
 2.2.3 őĮĶŐĔĶĴĺŇŏėĶŅŃľƢĕƟŀĴŌĸħƟĺĵŏĪėĬŇėĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮWEKA 
 2.2.4 őĮĶŐĔĶĴıńĥĬŅĶŃĭĭŏıŊŗŀŐĬŃĬŜŅŀŅĝňıł MicrosoftȮVisual Studio 0./3Ȯ
ħƟĺĵȮ,NET Framework 2,.ȮěŅĔȮ,NET Framework (C#) 
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    2.3 ŐĭĭĽŀĭĩŅĴĳŅĺŃĔŅĶĴňĚŅĬĪŜŅĕŀĚĭńĦĤŇĨ 
     2.4 ŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚıŀŒěĪňŗĴňĨƞŀĶŃĭĭ 
 
1,ȮĕńŘĬĨŀĬħŜŅŏĬŇĬĔŅĶĺŇěńĵȮ 
 įŌƟĺŇěńĵħŜŅŏĬŇĬĔŅĶĨŅĴĴŅĨĶģŅĬĔĶŃĭĺĬĔŅĶıńĥĬŅŏľĴŊŀĚĕƟŀĴŌĸȮCross-Industry 
Standard Process for Data Mining (CRISP-DM) ĞŉŗĚĴňĕńŘĬĨŀĬĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵ ħńĚĳŅıĪňŗȮ8Ȯ 
őħĵĴňĔŅĶĪŜŅĚŅĬŐĨƞĸŃĕńŘĬĨŀĬȮħńĚĬňŘ 
 

 ĕńŘĬĨŀĬĪňŗȮ1ȮĪŜŅėĺŅĴŏĕƟŅŒěĮƤĠľŅȮ&Business Understanding) 
 ĕńŘĬĨŀĬĪňŗȮ2ȮĪŜŅėĺŅĴŏĕƟŅŒěĕƟŀĴŌĸȮ&Data Understanding) 
 ĕńŘĬĨŀĬĪňŗȮ3ȮĔŅĶŏĨĶňĵĴĕƟŀĴŌĸȮ&Data Preparation) 
 ĕńŘĬĨŀĬĪňŗȮ4ȮĔŅĶĽĶƟŅĚŐĭĭěŜŅĸŀĚȮ&Modeling Phase) 
 ĕńŘĬĨŀĬĪňŗȮ5ȮĔŅĶĮĶŃŏĴŇĬįĸŐĭĭěŜŅĸŀĚȮ&Evaluation Phase) 
 ĕńŘĬĨŀĬĪňŗȮ6ȮĔŅĶĬŜŅœĮŒĝƟĚŅĬȮ&Deployment Phase) 
 
 ĕńŘĬĨŀĬĪňŗȮ/ȮĪŜŅėĺŅĴŏĕƟŅŒěĮƤĠľŅ (Business Understanding)ȮĔŅĶĶĺĴĨńĺĔĸŋƞĴ
ĮĶŃĝŅėĴŏĻĶļģĔŇěŀŅŏĞňĵĬȮ&ASEAN Economics Community)ȮĴňįĸĔĶŃĪĭĨƞŀĔŅĶŐĕƞĚĕńĬĕŀĚ
ŀŅĝňıŒĬĨĸŅħŐĶĚĚŅĬĞŉŗĚĔŅĶįĸŇĨĭńĦĤŇĨŒľƟœħƟĪŜŅĚŅĬŒĬĽŅĕŅĺŇĝŅĝňıĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶ
ĨĸŅħŐĶĚĚŅĬĬńŘĬȮĔŅĶěńħĔŅĶėŋĦĳŅıĔŅĶĻŉĔļŅĬńĭĴňĽƞĺĬĝƞĺĵŏĽĶŇĴĽĶƟŅĚĻńĔĵĳŅıŐĸŃėĺŅĴĽŅĴŅĶĩȮ
ĽŜŅľĶńĭĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗŏĮƦĬŐľĸƞĚįĸŇĨĭńĦĤŇĨĪŋĔŐľƞĚěŃĴňėĸńĚĕƟŀĴŌĸĮĶŃĺńĨŇŐĸŃįĸĔŅĶĻŉĔļŅ
ĶĺĴĪńŘĚĕƟŀĴŌĸĳŅĺŃĔŅĶĴňĚŅĬĪŜŅĕŀĚĭńĦĤŇĨěńħŏĔŖĭŀĵŌƞĽŅĴŅĶĩĬŜŅĕƟŀĴŌĸěŅĔėĸńĚĕƟŀĴŌĸĪňŗĴňĴŅĮĶŃĵŋĔĨƢŒĝƟ
ĶƞĺĴĔńĭŏĪėőĬőĸĵňĻŅĽĨĶƢħƟŅĬĮƤĠĠŅĮĶŃħŇļģƢȮ(AI) ĶƞĺĴĔńĭŏĪėĬŇėĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮŏıŊŗŀľŅŀĚėƢ
ėĺŅĴĶŌƟŐĸŃĕƟŀĴŌĸĪňŗĬƞŅĽĬŒěœħƟȮőħĵĚŅĬĺŇěńĵĬňŘœħƟĶĺĭĶĺĴĕƟŀĴŌĸěŅĔėĸńĚĕƟŀĴŌĸŏıŊŗŀěŜŅŐĬĔĮĶŃŏĳĪ
ŀŅĝňıĽŜŅľĶńĭŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ 
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ĳŅıĪňŗȮ6 ĕńŘĬĨŀĬħŜŅŏĬŇĬĔŅĶĺŇěńĵĨŅĴĴŅĨĶģŅĬĔĶŃĭĺĬĔŅĶıńĥĬŅŏľĴŊŀĚĕƟŀĴŌĸȮCross-Industry 
Standard Process for Data Mining (CRISP-DM) 
 
 ĕńŘĬĨŀĬĪňŗȮ0ȮĪŜŅėĺŅĴŏĕƟŅŒěĕƟŀĴŌĸ (Data Understanding)ȮįŌƟĺŇěńĵœħƟĻŉĔļŅĕƟŀĴŌĸĪňŗĴňŀĵŌƞ
ıĶƟŀĴıŇěŅĶĦŅĕƟŀĴŌĸŐĸŃėĺŅĴŏĮƦĬœĮĕŀĚĔŅĶĬŜŅĕƟŀĴŌĸĴŅĺŇŏėĶŅŃľƢĽŅĴŅĶĩŐĭƞĚĕƟŀĴŌĸœħƟȮ0ȮĔĸŋƞĴȮėŊŀȮ
/'ȮĕƟŀĴŌĸĶŃŏĭňĵĬĮĶŃĺńĨŇĽƞĺĬĭŋėėĸŐĸŃĕƟŀĴŌĸĔŅĶĻŉĔļŅ ħńĚĨŅĶŅĚĪňŗȮ1 ŐĸŃȮ0'ȮĕƟŀĴŌĸĳŅĺŃĴňĚŅĬĪŜŅ
ĕŀĚĭńĦĤŇĨȮħńĚĨŅĶŅĚĪňŗȮ2ȮőħĵĨĶĺěĽŀĭėĺŅĴĽĴĭŌĶĦƢĕŀĚĕƟŀĴŌĸĪńŘĚȮ0ȮĔĸŋƞĴȮĩŉĚěŜŅĬĺĬĕƟŀĴŌĸ
ėŋĦĸńĔļĦŃȮėĺŅĴŏĮƦĬœĮœħƟĪňŗěŃĬŜŅĴŅĺŇŏėĶŅŃľƢȮėĺŅĴėĶĭĩƟĺĬŒĬŐĨƞĸŃĕƟŀĴŌĸȮľĶŊŀĴňěŜŅĬĺĬĴŅĔ
ıŀĪňŗěŃĽŅĴŅĶĩĬŜŅĴŅĺŇěńĵœħƟ ĨĸŀħěĬıŇěŅĶĦŅěŅĔĨńĺŐĮĶĮƤěěńĵĽƞĺĬĭŋėėĸĶƞĺĴħƟĺĵȮ 
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ĨŅĶŅĚĪňŗȮ1 ĨŅĶŅĚĕƟŀĴŌĸĪŃŏĭňĵĬĮĶŃĺńĨŇĽƞĺĬĭŋėėĸŐĸŃĕƟŀĴŌĸĔŅĶĻŉĔļŅ 

 No. Attribute Description 
1, ŏĔĶħőĶĚŏĶňĵĬŏħŇĴ 0,13 

0,5. 
1,.. 
1,/0 
1,24 
,,,Ȯłĸł 

2, ŏĔĶħŏĜĸňŗĵĽŃĽĴ &GPAX) 0,13 
0,5. 
1,.. 
1,/0 
1,24 
,,,Ȯłĸł 

3, ŏĔňĵĶĨŇĬŇĵĴ  ŐĭƞĚŀŀĔŏĮƦĬȮ1ȮĔĸŋƞĴȮėŊŀ 
/,ȮŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ/ 
0,ȮŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ0 
1,ȮĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

4, ĽŅĕŅĺŇĝŅŏŀĔ ŐĭƞĚŀŀĔŏĮƦĬȮ3ȮĔĸŋƞĴȮėŊŀ 
/,ȮőĭĶŅĦėħň 
0,ȮĮĶŃĺńĨŇĻŅĽĨĶƢĻŇĸĮŃ 
1,ȮĳŅļŅœĪĵ 
2,ȮŀńĚĔķļ 
5. ĳŅļŅİĶńŗĚŏĻĽ 
6,ȮĴŅĬŋļĵĺŇĪĵŅ 

5, ĺŇĝŅőĪ ŐĭƞĚŀŀĔŏĮƦĬȮ9ȮĔĸŋƞĴȮėŊŀ 
/,ȮőĭĶŅĦėħň 
0,ȮĮĶŃĺńĨŇĻŅĽĨĶƢĻŇĸĮŃ 
3.ȮĮĶŃĺńĨŇĻŅĽĨĶƢ 
2,ȮıŇıŇīĳńĦĤĽĩŅĬĻŉĔļŅ 
3,ȮĳŅļŅœĪĵ 
4,ȮĳŅļŅŀńĚĔķļ 
5,ȮĳŅļŅŁŇĬħň 
6,ȮĴŅĬŋļĵĺŇĪĵŅ 
9. ĳŅļŅŏĕĴĶ 
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 No. Attribute Description 

6, ŏıĻ ŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĔĸŋƞĴȮėŊŀ 
1. ľĠŇĚ 
0,ȮĝŅĵ 

7, ĳŌĴŇĸŜŅŏĬŅ ĔĶŋĚŏĪı 
ĬĬĪĭŋĶň 
ĽĴŋĪĶĮĶŅĔŅĶ 
ĽĴŋĪĶĽŅėĶ 
ĝĸĭŋĶň 
,,,Ȯłĸł 

8, ĺŇīňĶńĭŏĕƟŅ ŐĭƞĚŀŀĔŏĮƦĬȮ1ȮĔĸŋƞĴȮėŊŀ 
1.ĶńĭŏĕƟŅĨĶĚőħĵėĦŃł 
2. ĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶ
ŀŋħĴĻŉĔļŅȮ&ĽĔŀ,' 
3. ĪŋĬŀŋħľĬŋĬĻŉĔļŅŏıŊŗŀĔŅĶıńĥĬŅ
ěńĚľĺńħĝŅĵŐħĬĳŅėŒĨƟ 

9, ĔŇěĔĶĶĴĕŀĚőĶĚŏĶňĵĬĪňŗŏėĵŏĕƟŅĶƞĺĴĴŅĔĪňŗĽŋħ ŐĭƞĚŀŀĔŏĮƦĬȮ7 ĔĸŋƞĴȮėŊŀ 
/,ȮĔňĿŅ 
2. ŏĝňĵĶƢ 
3. ħĬĨĶň 
2,ȮĭĶŇĔŅĶĽńĚėĴ 
3,ȮĮŅģĔĩŅőĨƟĺŅĪň 
6. ĺŇĝŅĔŅĶ 
5,ȮĻŅĽĬŅ 
6,ȮĻŇĸĮĺńĥĬīĶĶĴ 
7,ȮŀŊŗĬŕ 

/0, ĶŅĵœħƟĭŇħŅĨƞŀŏħŊŀĬ ŐĭƞĚŀŀĔŏĮƦĬȮ5ȮĔĸŋƞĴȮėŊŀ 
/,ȮĨŗŜŅĔĺƞŅȮ5,000 ĭŅĪ 
2. 5,001 - 10,000 ĭŅĪ 
3. 10,001 - 15,000 ĭŅĪ 
4. 15,001 - 20,000 ĭŅĪ 
5. 20,001 - 25,000 ĭŅĪ 
6. 25,001 - 30,000 ĭŅĪ 
5,ȮĴŅĔĔĺƞŅȮ30,000 ĭŅĪ 

/1, 
 
 
 
 
 

ĶŅĵœħƟĴŅĶħŅĨƞŀŏħŊŀĬ  
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 No. Attribute Description 

/2, ŀŅĝňıĭŇħŅ ŐĭƞĚŀŀĔŏĮƦĬȮ8ȮĔĸŋƞĴȮėŊŀ 
/,ȮŏĔļĨĶ, ĮĶŃĴĚ 
0,ȮėƟŅĕŅĵ,īŋĶĔŇěĽƞĺĬĨńĺŐĸŃŀŅĝňıŀŇĽĶŃ-
ĶńĭěƟŅĚ 
1,ȮıĬńĔĚŅĬĶŅĝĔŅĶ-ĸŌĔěƟŅĚľĬƞĺĵĚŅĬ
ĶŅĝĔŅĶ 
2,ȮıĬńĔĚŅĬľĬƞĺĵĚŅĬŏŀĔĝĬ-ĸŌĔěƟŅĚ
ľĬƞĺĵĚŅĬŏŀĔĝĬ 
3,ȮĶńģĺŇĽŅľĔŇě 
4,ȮĶńĭĶŅĝĔŅĶ 
5,ȮœĴƞĴňŏĚŇĬœħƟ 
6,ȮŀŊŗĬŕ 

/3, ŀŅĝňıĴŅĶħŅ 

 
 

ĨŅĶŅĚĪňŗȮ2 ĨŅĶŅĚĕƟŀĴŌĸĳŅĺŃĔŅĶĴňĚŅĬĪŜŅĕŀĚĭńĦĤŇĨ 
 No. Attribute Description 

/, ĽĩŅĬĳŅıĔŅĶĪŜŅĚŅĬ ŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĔĸŋƞĴȮėŊŀ 
/,ȮĪŜŅĚŅĬĮĶŃěŜŅ 
2. ĪŜŅĚŅĬŀŇĽĶŃ&Freelance)/ŏěƟŅĕŀĚĔŇěĔŅĶ-
įŌƟĮĶŃĔŀĭĔŅĶ 

0, ĮĶŃŏĳĪĚŅĬĪňŗĪŜŅ ŐĭƞĚŀŀĔŏĮƦĬȮ5ȮĔĸŋƞĴȮėŊŀ 
/,ȮĕƟŅĶŅĝĔŅĶ-ŏěƟŅľĬƟŅĪňŗľĬƞĺĵĚŅĬĶńģ 
0,ȮĶńģĺŇĽŅľĔŇě 
1,ȮıĬńĔĚŅĬĭĶŇļńĪ-ŀĚėƢĔĶīŋĶĔŇěŏŀĔĝĬ 
2,ȮħŜŅŏĬŇĬīŋĶĔŇěŀŇĽĶŃ-ŏěƟŅĕŀĚĔŇěĔŅĶ-ŀŅĝňı
ŀŇĽĶŃȮ(Freelance) 
5. ıĬńĔĚŅĬŀĚėƢĔŅĶĨƞŅĚĮĶŃŏĪĻ-ĶŃľĺƞŅĚ
ĮĶŃŏĪĻ 

1, ħƟŅĬėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩıŇŏĻļĪňŗĝƞĺĵŒľƟ
œħƟĚŅĬ 

ŐĭƞĚŀŀĔŏĮƦĬȮ/0ȮĔĸŋƞĴȮėŊŀ 
1. ĳŅļŅĨƞŅĚĮĶŃŏĪĻ  
2. ĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢ  
3. ĔŇěĔĶĶĴĽńĬĪĬŅĔŅĶ  
4. ĻŇĸĮŃ-ĺńĥĬīĶĶĴ-ĮĶŃĺńĨŇĻŅĽĨĶƢ-
őĭĶŅĦėħň  
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 No. Attribute Description 
5. ĬŅĢĻŇĸĮƝ-ħĬĨĶňĕńĭĶƟŀĚ  
6. ĔŅĶŏĕňĵĬ-ŀƞŅĬ-ėƟĬėĺƟŅ  
7. ĳŅļŅœĪĵ  
8. ĔŅĶĽŊŗŀĽŅĶ-ĴŅĬŋļĵĽńĴıńĬīƢ-ĨŇħĨƞŀ
ĮĶŃĽŅĬĚŅĬ 
9. ĔŅĶėŜŅĬĺĦ  
10. ĔŅĶĕŅĵ 

4, ěńĚľĺńħĪňŗĪŜŅĚŅĬ ĔĶŋĚŏĪı 
ĬĬĪĭŋĶň 
ĽĴŋĪĶĮĶŅĔŅĶ 
ĽĴŋĪĶĽŅėĶ 
ĝĸĭŋĶň 
,,,Ȯłĸł 

5, ŏĚŇĬŏħŊŀĬ-ĶŅĵœħƟŏĜĸňŗĵĨƞŀŏħŊŀĬ 5*... 
7*... 
/.*... 
/3*... 
,,,Ȯłĸł 

6, ĶŃĵŃŏĺĸŅĔŅĶœħƟĚŅĬĪŜŅ ŐĭƞĚŀŀĔŏĮƦĬȮ5ȮĔĸŋƞĴȮėŊŀ 
/,ȮœħƟĚŅĬĪńĬĪň 
0,Ȯ/ȮůȮ0ȮŏħŊŀĬ 
1,Ȯ1ȮůȮ4ȮŏħŊŀĬ 
2,Ȯ5ȮůȮ7ȮŏħŊŀĬ 
3,Ȯ/.ȮůȮ/0ȮŏħŊŀĬ 
4,ȮĴŅĔĔĺƞŅȮ/ȮĮƖ 
5,ȮœħƟĚŅĬĶŃľĺƞŅĚĻŉĔļŅ 

7, ĚŅĬĪňŗĪŜŅĨĶĚĔńĭĽŅĕŅĪňŗĽŜŅŏĶŖěľĶŊŀœĴƞ ŐĭƞĚŀŀĔŏĮƦĬȮ2ȮĔĸŋƞĴȮėŊŀ 
/,ȮĨĶĚ 
0,ȮœĴƞĨĶĚ 

8, ĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟěŅĔĽŅĕŅĴŅ
ĮĶŃĵŋĔĨƢŒĝƟĔńĭĚŅĬĪňŗĪŜŅŏıňĵĚŒħ 

ŐĭƞĚŀŀĔŏĮƦĬȮ3ȮĔĸŋƞĴȮėŊŀ 
/,ȮĴŅĔĪňŗĽŋħȮ&ĴŅĔĔĺƞŅȮ63#' 
0,ȮĴŅĔȮ&5/#Ȯ-Ȯ63#' 
1,ȮĮŅĬĔĸŅĚȮ&3/#Ȯ-Ȯ5.#' 
2,ȮĬƟŀĵȮ&03#Ȯ-Ȯ3.#' 
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 No. Attribute Description 
3,ȮĬƟŀĵĪňŗĽŋħȮ&ĬƟŀĵĔĺƞŅȮ03#' 

9, ĨŜŅŐľĬƞĚĚŅĬ ıĬńĔĚŅĬıŇĽŌěĬƢŀńĔļĶ 
ėĶŌ 
ŏěƟŅľĬƟŅĪňŗĔŅĶĨĸŅħ 
ŏěƟŅľĬƟŅĪňŗĭĶŇĔŅĶĽƞĺĬĬŜŅĝĴıŇıŇīĳńĦĤƢ 
ıĬńĔĚŅĬĭĶŇĔŅĶĳŅėıŊŘĬħŇĬ 
ĔŀĚĭĶĶĦŅīŇĔŅĶ 
įŌƟĮĶŃĽŅĬĚŅĬİƙŅĵĕŅĵ 
ĬńĔĺŇĝŅĔŅĶĺńĥĬīĶĶĴ 
,,,Ȯłĸł 

 
 ĕńŘĬĨŀĬĪňŗȮ1ȮĔŅĶŏĨĶňĵĴĕƟŀĴŌĸȮ&Data Preparation)ȮĕńŘĬĨŀĬĬňŘŏĮƦĬĔŅĶĪŜŅėĺŅĴĽŃŀŅħ
ĕƟŀĴŌĸȮ(Data Cleaning) ŏıŊŗŀěńħĔŅĶĕƟŀĴŌĸĪňŗėńħŏĸŊŀĔŒľƟĨĶĚĨŅĴĺńĨĩŋĮĶŃĽĚėƢŐĸŃĴňėĺŅĴŏľĴŅŃĽĴĨƞŀ
ĔĶŃĭĺĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĴňȮ2ȮĕńŘĬĨŀĬȮ&ěŅĴĶĔŋĸȮŏľĸƞŅŏĔňĵĶĨŇĔŋĸ, 0336' ħńĚĬňŘ 
  1. ĔŅĶĽŜŅĶĺěŐĸŃĨĶĺěĽŀĭĕƟŀĴŌĸȮŏĮƦĬĨĶĺěĽŀĭėĺŅĴĩŌĔĨƟŀĚŐĸŃėĺŅĴ
ĽĴĭŌĶĦƢĕŀĚĕƟŀĴŌĸĴňĔŅĶěńħĔŅĶĔńĭĕƟŀĴŌĸĪňŗĕŅħľŅĵħƟĺĵĔŅĶŏĨŇĴŏĨŖĴĕƟŀĴŌĸȮŐĸŃěńħĔŅĶĕƟŀĴŌĸĪňŗĴňėĺŅĴ
įŇħıĸŅħȮįŇħĮĔĨŇȮĕƟŀĴŌĸĴňėĺŅĴœĴƞĽŀħėĸƟŀĚĔńĬȮőħĵěńħĔŅĶĕƟŀĴŌĸŒľƟėĺŅĴĩŌĔĨƟŀĚĽĴĭŌĶĦƢŏıŊŗŀĽŜŅľĶńĭ
ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĕńŘĬĨŀĬĬňŘŀŅěıĭĸńĔļĦŃĕƟŀĴŌĸĪňŗœĴƞŏľĴŅŃĽĴȮœħƟŐĔƞȮĕƟŀĴŌĸœĴƞĽĴĭŌĶĦƢȮ
&Incomplete Data) ŏĝƞĬȮĕƟŀĴŌĸĕŅħľŅĵȮ(Missing Value)ȮĕƟŀĴŌĸĶĺĭĔĺĬȮ(Noisy Data) ŐĸŃĕƟŀĴŌĸ
œĴƞĽŀħėĸƟŀĚȮ(Inconsistent Data) ŏĮƦĬĨƟĬȮĚŅĬĺŇěńĵĬňŘıĭĸńĔļĦŃĕƟŀĴŌĸĪňŗœĴƞŏľĴŅŃĽĴĨńĺŀĵƞŅĚȮ 
ħńĚĳŅıĪňŗȮ9 ů ĳŅıĪňŗȮ11 
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ĳŅıĪňŗȮ7 ĨńĺŀĵƞŅĚĕƟŀĴŌĸĕŅħľŅĵȮ&Missing Value) ŐĸŃĕƟŀĴŌĸĪňŗĴňėƞŅįŇħĮĔĨŇȮ&Outliers) 
 

  ěŅĔĳŅıĪňŗȮ9 ȮŏĮƦĬĕƟŀĴŌĸĪňŗĴňėƞŅįŇħĮĔĨŇȮ&Outliers) ŏĔŇĬĕŀĭŏĕĨėĺŅĴŏĮƦĬ
ěĶŇĚȮėŊŀėƞŅĨńĺŏĸĕĶŅĵœħƟĪňŗĽŌĚĔĺƞŅȮŐĸŃĕƟŀĴŌĸĪňŗĕŅħľŅĵȮ(Missing Value)  ŐĔƟœĕőħĵıŇěŅĶĦŅŐĸŃĶĺĴ
ěŅĔĕƟŀĴŌĸĪňŗěńħŏĔŖĭȮľĶŊŀĨĶĺěľŅȮŐĸŃŐĔƟœĕėƞŅĕƟŀĴŌĸĪňŗĴňėĺŅĴĕńħŐĵƟĚȮħƟĺĵĔŅĶĮĶŃĴŅĦėƞŅĕƟŀĴŌĸŒĝƟ
ėƞŅŏĜĸňŗĵėŋĦĸńĔļĦŃŏĨŇĴėƞŅĕƟŀĴŌĸĽƞĺĬĪňŗľŅĵœĮȮħńĚŐĽħĚŒĬĨńĺŀĵƞŅĚėŊŀȮĕƟŀĴŌĸěńĚľĺńħĪňŗĪŜŅĚŅĬĕŅħľŅĵȮ
&Missing Value)ȮěŅĔŏħŇĴȮŴȮȮŵȮŏĮĸňŗĵĬŏĮƦĬȮŴĔĶŋĚŏĪıŵȮŐĸŃĕƟŀĴŌĸŏĚŇĬŏħŊŀĬĪňŗĴňėƞŅįŇħĮĔĨŇȮ&Outliers) 
ěŅĔŏħŇĴȮŴ100,000ŵȮŏĮĸňŗĵĬŏĮƦĬȮŴ10,000ŵȮŏĮƦĬĨƟĬ 
 

 

ĳŅıĪňŗȮ/. ĨńĺŀĵƞŅĚĕƟŀĴŌĸĴňėƞŅįŇħıĸŅħȮ&Error) 
 
 ěŅĔĳŅıĪňŗȮ10 ŏĮƦĬ ĕƟŀĴŌĸėƞŅįŇħıĸŅħȮ&Error) ĪňŗĴňĕƟŀĴŌĸĶĭĔĺĬȮ(Noisy 
Data) ėŊŀĕƟŀĴŌĸĪňŗįŇħıĸŅħěŅĔĔŅĶĔĶŀĔĕƟŀĴŌĸįƞŅĬĶŃĭĭőħĵįŌƟŒĝƟĚŅĬȮ(Human Error)ȮŐĔƟœĕőħĵ
ıŇěŅĶĦŅŐĸŃĶĺĴěŅĔĕƟŀĴŌĸĪňŗěńħŏĔŖĭȮľĶŊŀĨĶĺěľŅȮŐĸŃŐĔƟœĕėƞŅĕƟŀĴŌĸĪňŗĴňėĺŅĴĕńħŐĵƟĚȮħńĚŐĽħĚŒĬ
ĨńĺŀĵƞŅĚėŊŀȮĕƟŀĴŌĸĨŜŅŐľĬƞĚĚŅĬěŅĔŏħŇĴȮŴıĬńĔĚŅĬĨŀĭĶńĭĭĭŵȮŏĮĸňŗĵĬŏĮƦĬȮŴıĬńĔĚŅĬĨƟŀĬĶńĭŵȮŏĮƦĬ
ĨƟĬ 
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ĳŅıĪňŗȮ// ĨńĺŀĵƞŅĚĕƟŀĴŌĸĪňŗœĴƞĽŀħėĸƟŀĚĔńĬȮ&Inconsistent Data) 
 

 ěŅĔĳŅıĪňŗȮ11ȮŏĮƦĬĕƟŀĴŌĸĪňŗœĴƞĽŀħėĸƟŀĚĔńĬȮ&Inconsistent Data)ȮėŊŀ
ĕƟŀĴŌĸĝŋħŏħňĵĺĔńĬŐĨƞĴňĔŅĶŒĝƟėƞŅĕƟŀĴŌĸĪňŗĨƞŅĚĔńĬŐĸŃĴňėĺŅĴĕńħŐĵƟĚĔńĬŏŀĚȮŐĔƟœĕőħĵıŇěŅĶĦŅŐĸŃĶĺĴ
ěŅĔĕƟŀĴŌĸĪňŗěńħŏĔŖĭȮľĶŊŀĨĶĺěľŅȮŐĸŃŐĔƟœĕėƞŅĕƟŀĴŌĸĪňŗĴňėĺŅĴĕńħŐĵƟĚȮħńĚŐĽħĚŒĬĨńĺŀĵƞŅĚėŊŀȮĕƟŀĴŌĸ
ĨŜŅŐľĬƞĚĚŅĬěŅĔŏħŇĴȮŴTutorŵȮŏĮĸňŗĵĬŏĮƦĬȮŴėĶŌŵȮ*ȮŴCustomer serviceŵȮŏĮĸňŗĵĬŏĮƦĬȮŴŏěƟŅľĬƟŅĪňŗ
ĭĶŇĔŅĶĸŌĔėƟŅŵȮŏĮƦĬĨƟĬ 
 

  2.ȮĔŅĶįĽŅĬĕƟŀĴŌĸ ŏĮƦĬĔŅĶĶĺĴĕƟŀĴŌĸěŅĔŐľĸƞĚĪňŗĴŅĕŀĚĕƟŀĴŌĸĨƞŅĚȮŕȮ
ĬŜŅĴŅœĺƟĪňŗŏħňĵĺĔńĬȮěŅĔĬńŘĬěŉĚįĽŅĬĕƟŀĴŌĸŏıŊŗŀĝƞĺĵĸħėĺŅĴĞŘŜŅĞƟŀĬȮŐĸŃĸħėĺŅĴœĴƞĽŀħėĸƟŀĚĕŀĚ
ĕƟŀĴŌĸĞŉŗĚěŃĪŜŅŒľƟĕƟŀĴŌĸĴňėŋĦĳŅıŀňĔĪńŘĚĵńĚŏıŇŗĴėĺŅĴŏĶŖĺŒĬĔĶŃĭĺĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮőħĵĬŜŅĕƟŀĴŌĸ
ĪńŘĚȮ0ȮĝŋħȮėŊŀȮ/'ȮĕƟŀĴŌĸĪŃŏĭňĵĬĮĶŃĺńĨŇĽƞĺĬĭŋėėĸŐĸŃĕƟŀĴŌĸĔŅĶĻŉĔļŅȮ0'ȮĕƟŀĴŌĸĳŅĺŃĔŅĶĴňĚŅĬĪŜŅ
ĕŀĚĭńĦĤŇĨĴŅĶĺĴŒľƟŏĮƦĬĝŋħĕƟŀĴŌĸŏħňĵĺĔńĬȮőħĵĵŉħĨŅĴĕƟŀĴŌĸĭńĦĤŇĨĪňŗœħƟĚŅĬĪŜŅľĶŊŀĮĶŃĔŀĭŀŅĝňı
ŀŇĽĶŃȮħńĚĳŅıĪňŗȮ12 
 

 

ĳŅıĪňŗȮ/0 ĶĺĴĝŋħȮ2 ĕƟŀĴŌĸȮŏĕƟŅħƟĺĵĔńĬĶŃľĺƞŅĚȮ1) ĕƟŀĴŌĸĮĶŃĺńĨŇŐĸŃĕƟŀĴŌĸĔŅĶĻŉĔļŅȮŐĸŃȮ2)ĕƟŀĴŌĸ
ĳŅĺŃĴňĚŅĬĪŜŅőħĵŒĝƟőĮĶŐĔĶĴȮMs-Access 
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 3,ȮĔŅĶĮĶńĭĽĳŅıĕƟŀĴŌĸ ŏĮƦĬĔŅĶŐĮĸĚĕƟŀĴŌĸőħĵĮĶńĭėƞŅĝŋħĕƟŀĴŌĸŒľƟĴň
ėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶĬŜŅœĮĺŇŏėĶŅŃľƢŏĕƟŅĽŌƞĔĶŃĭĺĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸěńħĺƞŅŏĮƦĬĔŅĶĸħĶŃĵŃľƞŅĚĕŀĚ
ĝŋħĕƟŀĴŌĸȮŏĬŊŗŀĚěŅĔľŅĔĕƟŀĴŌĸĴňĶŃĵŃľƞŅĚĴŅĔŏĔŇĬœĮěŃĽƞĚįĸĨƞŀĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŒĬĭŅĚŏĪėĬŇėĺŇīňȮ
ħńĚĬńŘĬĔŅĶĮĶńĭĽĳŅıĕƟŀĴŌĸŒľƟŏľĴŅŃĽĴŏĮƦĬĔŅĶŏıŇŗĴėŋĦĳŅıĕƟŀĴŌĸŒľƟœħƟįĸĸńıīƢĔŅĶĺŇŏėĶŅŃľƢ
ŐĭĭěŜŅĸŀĚĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮ 
 

  őħĵĚŅĬĺŇěńĵĬňŘĴňĺŇīňĔŅĶŐĮĸĚĕƟŀĴŌĸŏıŊŗŀĸħĔŅĶĔĶŃěŅĵĨńĺĕŀĚĕƟŀĴŌĸȮ 
ĸħėĺŅĴĞŘŜŅĞƟŀĬŐĸŃŏıŇŗĴėĺŅĴĶĺħŏĶŖĺŒĬĔŅĶĮĶŃĴĺĸįĸȮħńĚĳŅıĪňŗȮ13 ħńĚĬňŘ 
  ĔŅĶŐĮĸĚĕƟŀĴŌĸįĸĔŅĶĻŉĔļŅȮħƟĺĵĺŇīňĺň-ĬŀĶƢĴŀĸœĸĞƢŏĞĝńĬȮ(V-
Normalization) ŏĮƦĬŏĪėĬŇėĪňŗěŃĪŜŅŒľƟĪĶŅĭėƞŅĽŌĚĽŋħŐĸŃėƞŅĨŗŜŅĽŋħħƟĺĵĔŅĶĮĶńĭėƞŅŒľƟŀĵŌƞŒĬĝƞĺĚĪňŗ
ĔŜŅľĬħŒĬĶŌĮŐĭĭėƞŅĨŗŜŅĽŋħ-ĽŋĚĽŋħȮ(Min-Max Normalization) ěŃĪŜŅŒľƟĕƟŀĴŌĸŀĵŌƞŒĬĝƞĺĚĪňŗĔŜŅľĬħ őħĵ
ĮĔĨŇěŃĔŜŅľĬħŒľƟŀĵŌƞĝƞĺĚȮ.ȮŐĸŃȮ/ȮħńĚĽĴĔŅĶĪňŗȮ(1)  

 Anew_min)Anew_minA(new_max
min Amax
Amin -v 

V
A

' +-
-

=  (1) 

 

 ŏĴŊŗŀȮ'VȮėŊŀȮėƞŅĕŀĚĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶĪŜŅ NormalizationȮŐĸŃĬŜŅĴŅŒĝƟěńħĪŜŅ
ĨƟĬŐĭĭ 
 V  ėŊŀȮ ėƞŅĕŀĚĕƟŀĴŌĸ 

    minAȮ  ėŊŀȮ ėƞŅĪňŗĬƟŀĵĪňŗĽŋħĕŀĚĕƟŀĴŌĸĝŋħŏħŇĴ 

    maxA  ėŊŀȮ ėƞŅĪňŗĴŅĔĪňŗĽŋħĕŀĚĕƟŀĴŌĸĝŋħŏħŇĴ 

    new_minAȮ ėŊŀȮ ėƞŅĪňŗĬƟŀĵĪňŗĽŋħĝƞĺĚĝŋħĕƟŀĴŌĸŒľĴƞ 

    new_maxAȮ ėŊŀȮ ėƞŅĪňŗĴŅĔĪňŗĽŋħĝƞĺĚĝŋħĕƟŀĴŌĸŒľĴƞ 
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ĳŅıĪňŗȮ/1 ĔŅĶŐĮĸĚĕƟŀĴŌĸįĸĔŅĶĻŉĔļŅħƟĺĵĺŇīňĺň-ĬŀĶƢĴŀĸœĸĞƢŏĞĝńĬȮ&V-Normalization) őħĵŒĝƟ
őĮĶŐĔĶĴȮMs-Excel 
 
Ȯ  ĔŅĶĸħĔŅĶĔĶŃěŅĵĕŀĚĕƟŀĴŌĸȮőħĵŐĮĸĚĕƟŀĴŌĸĪňŗŏĮƦĬěŜŅĬĺĬěĶŇĚ
ĨƞŀŏĬŊŗŀĚŒľƟŀĵŌƞŒĬĶŌĮŐĭĭĝƞĺĚĕƟŀĴŌĸȮŏıŊŗŀŏĮƦĬĔŅĶĸħĔŅĶĔĶŃěŅĵĨńĺĕŀĚĕƟŀĴŌĸȮĽŅĴŅĶĩĔŜŅľĬħœħƟȮ1Ȯ
ĶŃħńĭȮħńĚĬňŘȮĽŌĚȮ(High) ėƞŅĶŃħńĭȮ3.00 ĕŉŘĬœĮ*ȮĮŅĬĔĸŅĚȮ&Medium)ȮėƞŅĶŃħńĭȮ2.00 ů 2.99ȮŐĸŃĨŗŜŅȮ
&Low'ȮėƞŅĶŃħńĭĨŗŜŅĔĺƞŅȮ1.99ȮŏĮƦĬĨƟĬȮőħĵĚŅĬĺŇěńĵĬňŘœħƟħŜŅŏĬŇĬĔŅĶħńĚĬňŘ 
  ĔŅĶĸħĔŅĶĔĶŃěŅĵĕƟŀĴŌĸĶŅĵœħƟĭŇħŅ-ĴŅĶħŅĨƞŀŏħŊŀĬȮőħĵĪŜŅŒľƟĕƟŀĴŌĸ
ŏĮƦĬŐĭĭœĴƞĨƞŀŏĬŊŗŀĚȮ(Data Discretization) ŏĝƞĬ ĕƟŀĴŌĸŏĚŇĬŏħŊŀĬįŌƟĴňĚŅĬĪŜŅ ŏıŊŗŀŒľƟĴňėĺŅĴŏľĴŅŃĽĴ
ĔńĭĕƟŀĴŌĸĬŜŅŏĕƟŅĨƟĬŐĭĭŒĬĔŅĶĪŜŅŏľĴŊŀĚȮŏĴŊŗŀıŇěŅĶĦŅŐĸƟĺĕƟŀĴŌĸĪńŘĚĽŀĚĽŅĴŅĶĩŐĭƞĚŀŀĔŏĮƦĬȮ1ȮĶŃħńĭȮ
ħńĚĬňŘȮĶŅĵœħƟĴŅĔ*ȮĶŅĵœħƟĮŅĬĔĸŅĚȮŐĸŃĶŅĵœħƟĬƟŀĵȮȮ&ĺńĬĺĸŇĨȮīŅĶœĪĶĪŀĚ, 0332'ȮȮħńĚĨŅĶŅĚĪňŗȮ5 
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ĨŅĶŅĚĪňŗȮ3 ŐĽħĚĔŅĶĸħĔŅĶĔĶŃěŅĵĕƟŀĴŌĸĶŅĵœħƟ-ŏĚŇĬŏħŊŀĬ 

ĔƞŀĬĸħĔŅĶĔĶŃěŅĵĕƟŀĴŌĸĶŅĵœħƟ-ŏĚŇĬŏħŊŀĬ ľĸńĚĸħĔŅĶĔĶŃěŅĵĕƟŀĴŌĸĶŅĵœħƟ-ŏĚŇĬŏħŊŀĬ 
ĴŅĔĔĺƞŅȮ30,000 ĭŅĪ ĶŅĵœħƟĴŅĔȮ1.*../ȮĭŅĪĕŉŘĬœĮ 

25,001 - 30,000 ĭŅĪ 

ĶŅĵœħƟĮŅĬĔĸŅĚȮ/0*../ȮůȮ1.*...ȮĭŅĪ 
20,001 - 25,000 ĭŅĪ 
15,001 - 20,000 ĭŅĪ 

10,001 - 15,000 ĭŅĪ 
5,001 - 10,000 ĭŅĪ 

ĶŅĵœħƟĬƟŀĵȮĨŗŜŅĔĺƞŅȮ/.*... ĨŗŜŅĔĺƞŅȮ5,000 ĭŅĪ 

œĴƞĴňĶŅĵœħƟ-œĴƞĶŃĭŋĶŅĵœħƟ 

 
ȮȮȮȮ  ĔŅĶĮĶńĭėƞŅŏĮƦĬĨńĺŏĸĕȮ( /Ȯof N Coding) őħĵĔŜŅľĬħĶľńĽĕƟŀĴŌĸěŅĔ
ĨńĺŀńĔļĶŒľƟŏĮƦĬĨńĺŏĸĕȮĞŉŗĚĨńĺŏĸĕĪňŗĔŜŅľĬħœĴƞŒĝƞĕƟŀĴŌĸŏĝŇĚĮĶŇĴŅĦĪňŗĬŜŅœĮėŜŅĬĺĦœħƟŐĸŃœĴƞœħƟĽŊŗŀĩŉĚ
ĸŜŅħńĭĴŅĔĬƟŀĵȮŏĝƞĬȮĔŅĶĔŜŅľĬħĶľńĽŒľƟĔńĭĕƟŀĴŌĸĝŊŗŀěńĚľĺńħľĶŊŀĝŊŗŀĳŌĴŇĳŅė 
  ĔŅĶĮĶńĭĸħĶŅĵĸŃŏŀňĵħĕƟŀĴŌĸŒľƟĴňėĺŅĴĔĶŃĝńĭȮŏĝƞĬȮĕƟŀĴŌĸěńĚľĺńħ
ĳŌĴŇĸŜŅŏĬŅěŃŐĮĸĚŒľƟŏĮƦĬĝŊŗŀĳŌĴŇĳŅėŐĭƞĚŏĮƦĬȮĔĶŋĚŏĪıŐĸŃĮĶŇĴĦĤĸ*ȮĳŅėĔĸŅĚ*ȮĳŅėŏľĬŊŀ*ȮĳŅėŒĨƟ*Ȯ
ŐĸŃĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀŒĝƟĔŅĶŐĭƞĚĨńĺŐĮĶĨŅĴľĸńĔŏĔĦĤƢĽŜŅĬńĔĚŅĬĽĩŇĨŇŐľƞĚĝŅĨŇ ĽƞĺĬĔŅĶěńħ
ĔĸŋƞĴĕƟŀĴŌĸĔŇěĔĶĶĴĕŀĚőĶĚŏĶňĵĬĪňŗŏėĵŏĕƟŅĶƞĺĴĴŅĔĪňŗĽŋħȮŐĸŃĔĸŋƞĴĕƟŀĴŌĸħƟŅĬėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩıŇŏĻļ
ĪňŗĝƞĺĵŒľƟœħƟĚŅĬĬńŘĬȮěŃŐĭƞĚĔŇěĔĶĶĴĬńĬĪĬŅĨŅĴĮĶŃŏĳĪĕŀĚĔŇěĔĶĶĴĬńĬĪĬŅĔŅĶőĶĚŏĶňĵĬ (ěĶŇĬĪĶƢȮȮ
īŅĬňĶńĨĬƢ, 2528) 
 
  2,ȮĔŅĶĸħĶŌĮĕƟŀĴŌĸ ŏĮƦĬĕńŘĬĨŀĬĔŅĶĸħĕĬŅħĕƟŀĴŌĸŒľƟĴňĮĶŇĴŅĦŏľĴŅŃĽĴȮ
ŏıŊŗŀŒľƟıŊŘĬĪňŗěńħĔŅĶĕƟŀĴŌĸĴňėĺŅĴĚƞŅĵĨƞŀĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĸħĶŃĵŃŏĺĸŅŒĬĔŅĶĮĶŃĴĺĸįĸŐĸŃŏıŇŗĴ
ėĺŅĴĶĺħŏĶŖĺŒĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĞŉŗĚěŃĨƟŀĚŀĵŌƞĭĬıŊŘĬģŅĬĕŀĚĸńĔļĦŃĕƟŀĴŌĸĪňŗŏľĴŅŃĽĴŐĸŃĔŅĶ
ĔĶŃěŅĵĨńĺĕŀĚĝŋħĕƟŀĴŌĸ 
  ĽŜŅľĶńĭĕƟŀĴŌĸĨŜŅŐľĬƞĚĚŅĬȮěŃıĭĺƞŅŀŅĝňıĴňėĺŅĴľĸŅĔľĸŅĵœĴƞĴňĽƞĺĬ
ĝƞĺĵŒĬĔŅĶĨńħĽŇĬŒěœħƟȮŀňĔĪńŘĚĴňĔŅĶĔĶŃěŅĵĨńĺĴŅĔŏĔŇĬœĮŀŅěĽƞĚįĸŒľƟĔŅĶĺŇŏėĶŅŃľƢĴňėĺŅĴįŇħıĸŅħ
ŐĸŃŏĽňĵŏĺĸŅȮ&ĝŇħĝĬĔȮĽƞĚĻŇĶŇȮīĬŅĺŇĬĪƢȮĶńĔīĶĶĴŅĬĬĪƢȮŐĸŃĔķļĦŃȮœĺĵĴńĵ, 0323'ȮįŌƟĺŇěńĵěŉĚěŜŅŐĬĔ
ĨŜŅŐľĬƞĚĚŅĬĨŅĴĮĶŃŏĳĪĚŅĬĪňŗĪŜŅěńħŒľƟŀĵŌƞŒĬĸńĔļĦŃĔĸŋƞĴŀŅĝňıĝńŘĬŏħňĵĺĔńĬȮŏĝƞĬȮTranslator And 
ProofreaderȮėŊŀĬńĔıŇĽŌěĬƢŀńĔļĶȮŐĸŃŐĮĸĳŅļŅ*ȮėĶŌĳŅļŅœĪĵȮľĶŊŀėĶŌĳŅļŅŀńĚĔķļȮėŊŀėĶŌȮŏĮƦĬĨƟĬ 
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 ĚŅĬĺŇěńĵĬňŘœħƟěŜŅŐĬĔĨŜŅŐľĬƞĚĚŅĬŀŀĔŏĮƦĬȮ6ȮĔĸŋƞĴŀŅĝňıȮĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶ
ĕƟŅĶŅĝĔŅĶıĸŏĶŊŀĬȮŏĶŊŗŀĚĔŅĶěńħĪŜŅĴŅĨĶģŅĬĔŜŅľĬħĨŜŅŐľĬƞĚŐĸŃěńħĨŜŅŐľĬƞĚĕƟŅĶŅĝĔŅĶıĸŏĶŊŀĬ
ĽŅĴńĠĕŀĚĪŋĔĽƞĺĬĶŅĝĔŅĶŏĕƟŅĮĶŃŏĳĪĨŜŅŐľĬƞĚȮĽŅĵĚŅĬȮŐĸŃĶŃħńĭĨŜŅŐľĬƞĚȮĨŅĴĴŅĨĶģŅĬĔŜŅľĬħ
ĨŜŅŐľĬƞĚȮı,Ļ,Ȯ033/ȮőħĵįŌƟĺŇěńĵœħƟěńħĔĸŋƞĴŀŅĝňıěŜŅŐĬĔĨŅĴĨŜŅŐľĬƞĚĚŅĬȮĮĶŃŏĳĪȮŐĸŃĽŅĵĚŅĬĨŅĴ
ĸńĔļĦŃĚŅĬȮħńĚĨŅĶŅĚĪňŗȮ6 
 

ĨŅĶŅĚĪňŗȮ4ȮŐĽħĚĔŅĶěńħĔĸŋƞĴŀŅĝňıěŜŅŐĬĔĨŅĴĨŜŅŐľĬƞĚĚŅĬȮĮĶŃŏĳĪȮŐĸŃĽŅĵĚŅĬĨŅĴĸńĔļĦŃĚŅĬ 
Group 

Occupations 
Description Code Careers 

/ ĔĸŋƞĴŀŅĝňıĭĶŇľŅĶȮŀŜŅĬĺĵĔŅĶȮ
īŋĶĔŅĶȮĚŅĬĽĩŇĨŇȮĚŅĬĬŇĨŇĔŅĶȮĚŅĬ
ĔŅĶĤŌĨŐĸŃĨƞŅĚĮĶŃŏĪĻ 

A1 -ȮŏěƟŅľĬƟŅĪňŗėŀĴıŇĺŏĨŀĶƢ 
-ȮĬńĔĺŇŏĪĻĽńĴıńĬīƢ 
-ȮĬńĔěńħĔŅĶĚŅĬĪńŗĺœĮ 
-ȮĬńĔĪĶńıĵŅĔĶĭŋėėĸ 
-ȮĬńĔĺŇŏėĶŅŃĬőĵĭŅĵŐĸŃŐįĬ 
-ȮıĬńĔĚŅĬĨƟŀĬĶńĭĽƞĺĬľĬƟŅĮĶŃěŜŅ
őĶĚŐĶĴ-ĪňŗıńĔ 
-ȮıĬńĔĚŅĬĭĶŇĔŅĶĳŅėıŊŘĬħŇĬ 
-ȮŏěƟŅľĬƟŅĪňŗěńħĔŅĶŏĺŖĭœĞĨƢ 
-ȮŏěƟŅľĬƟŅĪňŗĮĢŇĭńĨŇĔŅĶİƙŅĵĭĶŇľŅĶ 
-ȮŏěƟŅľĬƟŅĪňŗıńĽħŋ 
-ȮŏěƟŅľĬƟŅĪňŗĺŅĚŐįĬĽŊŗŀħŇěŇĨŀĸ 
-ȮŏěƟŅľĬƟŅĪňŗĮĶŉĔļŅħƟŅĬĔŅĶĻŉĔļŅŐĸŃ
ĺňĞƞŅ 
-ȮŏěƟŅľĬƟŅĪňŗīŋĶĔŅĶĪńŗĺœĮ 
-ȮıĬńĔĚŅĬīŋĶĔŅĶŐĸŃĽŅĶĭĶĶĦ 
-ȮıĬńĔĚŅĬŐĬŃĬŜŅľĬńĚĽŊŀ 
-ȮŏĸĕŅĬŋĔŅĶ 
-ȮıĬńĔĚŅĬĨƟŀĬĶńĭĭĬŏėĶŊŗŀĚĭŇĬ 
-ȮŏěƟŅľĬƟŅĪňŗĭĶŇĔŅĶĸŌĔėƟŅ 
-ȮŏěƟŅľĬƟŅĪňŗĸŌĔėƟŅĽńĴıńĬīƢ 
-ȮŏěƟŅľĬƟŅĪňŗěńħľŅĪňĴĽĬńĭĽĬŋĬİƙŅĵ
ĭĶŇľŅĶȮ 
-ȮıĬńĔĚŅĬĽĩŅĬĤŌĨ 
-ȮįŌƟěńħĔŅĶĶƟŅĬİƗĔľńħ 
-ȮĶńĭěƟŅĚŀŇĽĶŃ 
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Group 
Occupations 

Description Code Careers 

0 ĔĸŋƞĴŀŅĝňıĔŅĶėĸńĚȮĔŅĶŏĻĶļģĔŇěȮ
ĔŅĶıŅĦŇĝĵƢŐĸŃŀŋĨĽŅľĔĶĶĴ 

B2 -ȮĬńĔĺŇŏėĶŅŃľƢĶńģĺŇĽŅľĔŇě 
-ȮĬńĔĺŇŏėĶŅŃľƢĚĭĮĶŃĴŅĦ 
-ȮŏěƟŅľĬƟŅĪňŗĽƞĚŏĽĶŇĴĔŅĶĸĚĪŋĬ 
-ȮŏěƟŅľĬƟŅĪňŗİƙŅĵĕŅĵŐĸŃĔŅĶĨĸŅħ 
-ȮŏěƟŅľĬƟŅĪňŗĮĶŃĽŅĬĚŅĬİƙŅĵĔŅĶĨĸŅħ 
-ȮŏěƟŅĕŀĚĔŇěĔŅĶėƟŅĕŅĵĽƞĺĬĨńĺ 
-ȮŏěƟŅľĬƟŅĪňŗĔŅĶĨĸŅħ 
-ȮŏěƟŅľĬƟŅĪňŗīĬŅėŅĶ 
-ȮŏěƟŅľĬƟŅĪňŗĮĶŃĽŅĬĚŅĬİƙŅĵĕŅĵ 
-ȮįŌƟěńħĔŅĶİƙŅĵĔŅĶĨĸŅħŀŀĬœĸĬƢȮ 
-ȮıĬńĔĚŅĬĕŅĵ 
-ȮıĬńĔĚŅĬĽŊŗŀĽŅĶĔŅĶĨĸŅħŐĸŃĔŅĶ
ŏįĵŐıĶƞŀĚėƢĔĶ 
-ȮŏěƟŅľĬƟŅĪňŗİƙŅĵĔŅĶĨĸŅħŐĸŃőęļĦŅ 
-ȮŏěƟŅľĬƟŅĪňŗıńĥĬŅīŋĶĔŇě 

1 ĔĸŋƞĴŀŅĝňıėĴĬŅėĴȮĕĬĽƞĚȮŐĸŃ
ĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶ 

C3 -ȮĬńĔĮĶŃĝŅĽńĴıńĬīƢ 
-ȮĬńĔĽŊŗŀĽŅĶĴĺĸĝĬ 
-ȮĬńĔĺŇĝŅĔŅĶŏįĵŐıĶƞ 
-ȮįŌƟĮĶŃĔŅĻĕƞŅĺŐĸŃĶŅĵĚŅĬĕƞŅĺ 
-ȮŏěƟŅľĬƟŅĪňŗıĬńĔĚŅĬőĽĨĪńĻĬĻŉĔļŅ 
-ȮŏěƟŅľĬƟŅĪňŗĽŊŗŀĽŅĶĽŅĵĔŅĶĭŇĬ 
-ȮŏěƟŅľĬƟŅĪňŗĭĶŇľŅĶĚŅĬĕƞŅĺ 
-ȮįŌƟŏĶňĵĭŏĶňĵĚŏŀĔĽŅĶ 
-ȮĬńĔěńħĶŅĵĔŅĶ 
-ȮįŌƟĶŅĵĚŅĬĕƞŅĺ 
-ȮŏěƟŅľĬƟŅĪňŗĭńĬĪŉĔĕƟŀĴŌĸ 
-ȮŏěƟŅľĬƟŅĪňŗŏĕňĵĬĭĪėĺŅĴ 
-ȮĔŀĚĭĶĶĦŅīŇĔŅĶ 
-ȮŏěƟŅľĬƟŅĪňŗěńħĔŅĶĕƟŀĴŌĸĺŇĝŅĔŅĶ 
-ȮŏěƟŅľĬƟŅĪňŗŐĮĸŏŀĔĽŅĶ 
-ȮŏěƟŅľĬƟŅĪňŗıŇĽŌěĬƢŀńĔļĶ 
-ȮĬńĔŏĕňĵĬőęļĦŅ 
-ȮĭĶĶĦŅīŇĔŅĶįŌƟĶƞĺĴŏĕňĵĬĭĪėĺŅĴ 
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Group 
Occupations 

Description Code Careers 

-ȮįŌƟĮĶŃĽŅĬĚŅĬħƟŅĬĨƞŅĚĮĶŃŏĪĻ 
-ȮįŌƟĮĶŃĽŅĬĚŅĬĶŅĵĔŅĶĪňĺň 
-ȮĬńĔŏĕňĵĬĭĪėĺŅĴĸĚŏĺŖĭœĞĨƢ 

2 ĔĸŋƞĴŀŅĝňıŏĔļĨĶĔĶĶĴ D4 &œĴƞĴňįŌƟĮĶŃĔŀĭŀŅĝňıĔĸŋƞĴĬňŘ' 
5 ĔĸŋƞĴŀŅĝňıĺŇĪĵŅĻŅĽĨĶƢ E5 &œĴƞĴňįŌƟĮĶŃĔŀĭŀŅĝňıĔĸŋƞĴĬňŘ' 

6 ĔĸŋƞĴŀŅĝňıŐıĪĵƢȮıĵŅĭŅĸȮŐĸŃ
ĽŅīŅĶĦĽŋĕ 

F6 -ȮįŌƟĝƞĺĵĪńĬĨŐıĪĵƢ 
-ȮŏěƟŅľĬƟŅĪňŗĽƞĚŏĽĶŇĴĽŋĕĳŅı 
-ȮŏěƟŅľĬƟŅĪňŗĮĶŉĔļŅħƟŅĬėĺŅĴĚŅĴ 
-ȮŏěƟŅľĬƟŅĪňŗĮĶŉĔļŅħƟŅĬĽŋĕĳŅıŐĸŃ
őĳĝĬŅĔŅĶ 

7 ĔĸŋƞĴŀŅĝňıĺŇĻĺĔĶĶĴȮ
ĽĩŅĮƤĨĵĔĶĶĴȮŐĸŃĝƞŅĚŏĪėĬŇėĨƞŅĚȮ
ŕ 

G7 &œĴƞĴňįŌƟĮĶŃĔŀĭŀŅĝňıĔĸŋƞĴĬňŘ' 

8 ĔĸŋƞĴŀŅĝňıĔŅĶĻŉĔļŅȮĻŇĸĮŃȮĽńĚėĴȮ
ŐĸŃĔŅĶıńĥĬŅĝŋĴĝĬ 

H8 -ȮįŌƟĝƞĺĵĬńĔěħľĴŅĵŏľĨŋ 
-ȮĬńĔőĭĶŅĦėħň 
-ȮŏěƟŅľĬƟŅĪňŗĬńĔıńĥĬŅĽńĚėĴ 
-ȮŏěƟŅľĬƟŅĪňŗĬńĔŀńĔļĶĻŅĽĨĶƢ 
-ȮŏěƟŅľĬƟŅĪňŗĬńĔĺŇĝŅĔŅĶĻŉĔļŅ 
-ȮĬńĔıńĥĬŅĔŅĶĪƞŀĚŏĪňŗĵĺ 
-ȮĳńĦĤŅĶńĔļƢ 
-ȮĬńĔĺŇĝŅĔŅĶĸŃėĶŐĸŃħĬĨĶň 
-ȮĬńĔĺŇĝŅĔŅĶĺńĥĬīĶĶĴ 
-ȮĬńĔĽĚėĴĽĚŏėĶŅŃľƢ 
-ȮėĶŌĔŅĶĻŉĔļŅıŇŏĻļ 
-ȮħŋĶŇĵŅĚėĻŇĸĮƕĬ 
-ȮĬŅġĻŇĸĮƕĬ 
-ȮŏěƟŅľĬƟŅĪňŗıĬńĔĚŅĬěħľĴŅĵŏľĨŋ 
-ȮŏěƟŅľĬƟŅĪňŗĮĶŃŏĴŇĬĶŅėŅĪĶńıĵƢĽŇĬ 
-ȮŏěƟŅľĬƟŅĪňŗıńĥĬŅĝŋĴĝĬ 
-ȮŏěƟŅľĬƟŅĪňŗıŇıŇīĳńĦĤƢ 
-ȮŏěƟŅľĬƟŅĪňŗĺńĥĬīĶĶĴ 
-ȮŏěƟŅľĬƟŅĪňŗľƟŀĚĽĴŋħ 
-ȮŏěƟŅľĬƟŅĪňŗŀĭĶĴŐĸŃİƗĔĺŇĝŅĝňı 
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Group 
Occupations 

Description Code Careers 

-ȮŏěƟŅľĬƟŅĪňŗĔŅĶĻŉĔļŅ 
-ȮŏěƟŅľĬƟŅĪňŗİƗĔŀĭĶĴ 
-ȮŏěƟŅľĬƟŅĪňŗĺńĥĬīĶĶĴ 
-ȮŏěƟŅľĬƟŅĪňŗĭĶŇľŅĶĚŅĬĺńĥĬīĶĶĴ 
-ȮĬńĔĺŇĝŅĔŅĶĻŅĽĬŅ 
-ȮŏěƟŅľĬƟŅĪňŗĭĶŇľŅĶĚŅĬĔŅĶĻŅĽĬŅ 
-ȮĬńĔĺŇěńĵĽńĚėĴĻŅĽĨĶƢ 
-ȮĬńĔĮĶŃĝŅĽĚŏėĶŅŃľƢ 
-ȮŏěƟŅľĬƟŅĪňŗĭĶŇľŅĶĚŅĬ
ĮĶŃĝŅĽĚŏėĶŅŃľƢ 
-ȮŏěƟŅľĬƟŅĪňŗŏĵŅĺĝĬ 
-ȮŏěƟŅľĬƟŅĪňŗıńĥĬŅĝŋĴĝĬ 
-ȮŏěƟŅľĬƟŅĪňŗěħľĴŅĵŏľĨŋ 
-ȮėĶŌħĬĨĶň 
-ȮėĶŌĽŀĬĳŅļŅ 
-ȮŏěƟŅľĬƟŅĪňŗěńħĔŇěĔĶĶĴ 
-ȮŏěƟŅľĬƟŅĪňŗĪŃŏĭňĵĬőĭĶŅĦĺńĨĩŋ 
-ȮĬńĔěńħĔŅĶĔŇěĔĶĶĴŏĶňĵĬĶŌƟ 
-ȮįŌƟĝƞĺĵĽŀĬŏĽĶŇĴĳŅļŅŀńĚĔķļ 
-ȮĬńĔĶƟŀĚ 
-ȮĬńĔĺŇĝŅĔŅĶĳŅļŅœĪĵ 
-ȮĬńĔŐĽħĚ 
-ȮįŌƟĝƞĺĵĬńĔĺŇěńĵħƟŅĬĳŅļŅ 
-ȮįŌƟĝƞĺĵĬńĔĺŇěńĵħƟŅĬĴŅĬŋļĵĺŇĪĵŅ 
-ȮįŌƟĝƞĺĵĽŀĬŏĽĶŇĴ 
-ȮįŌƟĮĶŃĽŅĬĚŅĬőėĶĚĔŅĶ 
-ȮœĔħƢĬŜŅŏĪňŗĵĺ 
-ȮŀŅĽŅĽĴńėĶŏěƟŅľĬƟŅĪňŗĮĢŇĭńĨŇĚŅĬħƟŅĬ
ıńĥĬŅĽńĚėĴ 
-ȮĬńĔŀŀĔŐĭĭĚŅĬĻŇĸĮŃ 
-ȮŏěƟŅľĬƟŅĪňŗİƗĔŀĭĶĴ 
-ȮŏěƟŅľĬƟŅĪňŗĶŃħĴĪŋĬĳŅėĽĬŅĴ 
-ȮįŌƟĝƞĺĵĬńĔĺŇěńĵ 
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Group 
Occupations 

Description Code Careers 

-ȮŏěƟŅľĬƟŅĪňŗĮĶŉĔļŅİƙŅĵĔŅĶĻŉĔļŅ 
-ȮŏěƟŅľĬƟŅĪňŗİƙŅĵĔĶŅĲĲƕĔħňœĞĬƢŏĬŀĶƢ
ĻŇĸĮŃ 
-ȮįŌƟĝƞĺĵİƙŅĵĚŅĬŀŀĔŐĭĭĻŇĸĮŃ 
-ȮįŌƟĝƞĺĵĳńĦĤĶńĔļƢ 

 
 ěŅĔĕńŘĬĨŀĬĔŅĶěńħŏĨĶňĵĴĕƟŀĴŌĸĪńŘĚľĴħħńĚĔĸƞŅĺĽŅĴŅĶĩěńħĔŅĶĕƟŀĴŌĸőħĵŐĮĸĚĕƟŀĴŌĸœħƟȮ
ħńĚĨŅĶŅĚĪňŗȮ7 ŐĸŃĨŅĶŅĚĪňŗȮ8 
 

ĨŅĶŅĚĪňŗȮ5 ŐĽħĚĔŅĶŐĮĸĚĕƟŀĴŌĸőħĵıŇěŅĶĦŅěŅĔėŋĦĸńĔļĦŃĕƟŀĴŌĸĮĶŃĺńĨŇĽƞĺĬĭŋėėĸȮŐĸŃĔŅĶĻŉĔļŅ 

No. Attributes Code Description Detail 

1. Gpaxnormal ŐĮĸĚĕƟŀĴŌĸįĸĔŅĶĻŉĔļŅħƟĺĵĺŇīňĺň-ĬŀĶƢĴŀĸ
œĸĞƢŏĞĝńĬȮ(V-Normalization)ȮŒľƟŀĵŌƞĶŃħńĭȮ0 
- 1 

ŏĔĶħŏĜĸňŗĵĽŃĽĴȮ&GPAX) 

2. Honor First ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ/ ŏĔňĵĶĨŇĬŇĵĴ 
Second ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ0 
Non ĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

3. Major Arc őĭĶŅĦėħň ĽŅĕŅĺŇĝŅŏŀĔ 
Art ĮĶŃĺńĨŇĻŅĽĨĶƢĻŇĸĮŃ 
Th ĳŅļŅœĪĵ 

En ĳŅļŅŀńĚĔķļ 
Fr ĳŅļŅİĶńŗĚŏĻĽ 

An ĴŅĬŋļĵĺŇĪĵŅ 
4. Minor Arc őĭĶŅĦėħň ĺŇĝŅőĪ 

Art ĮĶŃĺńĨŇĻŅĽĨĶƢĻŇĸĮŃ 
His ĮĶŃĺńĨŇĻŅĽĨĶƢ 
Mu ıŇıŇīĳńĦĤĽĩŅĬĻŉĔļŅ 

Th ĳŅļŅœĪĵ 
En ĳŅļŅŀńĚĔķļ 

Hi ĳŅļŅŁŇĬħň 
An ĴŅĬŋļĵĺŇĪĵŅ 

Khm ĳŅļŅŏĕĴĶ 
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No. Attributes Code Description Detail 

3, Gender F ľĠŇĚ ŏıĻ 
M ĝŅĵ 

4, Hometown Bangkok ĔĶŋĚŏĪı ĳŌĴŇĸŜŅŏĬŅ 

Central ĳŅėĔĸŅĚ 

North ĳŅėŏľĬŊŀ 
South ĳŅėŒĨƟ 

Northeas
t 

ĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀ 

5, 
 
 
 

Type 
 
 
 

Admis ĶńĭŏĕƟŅĨĶĚőħĵėĦŃł ĺŇīňĶńĭŏĕƟŅ 

Mua ĽĔŀ,Ȯ&ĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶ
ĔŅĶŀŋħĴĻŉĔļŅ' 

Border ĪŋĬŀŋħľĬŋĬĻŉĔļŅŏıŊŗŀĔŅĶıńĥĬŅ
ěńĚľĺńħĝŅĵŐħĬĳŅėŒĨƟ 

9. Old_gpaxnormal ŐĮĸĚĕƟŀĴŌĸįĸĔŅĶĻŉĔļŅħƟĺĵĺŇīňĺň-ĬŀĶƢĴŀĸ
œĸĞƢŏĞĝńĬȮ(V-Normalization)ȮŒľƟŀĵŌƞĶŃħńĭȮ0 
- 1 

ŏĔĶħőĶĚŏĶňĵĬŏħŇĴ 
 

/., 
 
 
 
 
 
 
 
 
 
 
 
 
 

Activity 
 
 
 
 
 
 
 
 
 

AA ĻŅĽĬŅ ĔŇěĔĶĶĴĕŀĚőĶĚŏĶňĵĬĪňŗŏėĵŏĕƟŅ
ĶƞĺĴĴŅĔĪňŗĽŋħ 
 
 
 
 
 
 
 
 
 

BB ŏĔĴĽƢȮĔňĿŅȮŏĝňĵĶƢ 
CC ĻŇĸĮĺńĥĬīĶĶĴ 
DD ĔŇěĔĶĶĴŀŅĽŅĽĴńėĶȮľĶŊŀŀŅĽŅ

ıńĥĬŅĨƞŅĚȮŕ 
EE ĔŇěĔĶĶĴıŌħȮŏĕňĵĬȮŀƞŅĬȮĲƤĚȮŏĝƞĬȮ

őĨƟĺŅĪň*ȮĔŅĶĮŅĩĔĩŅ*ĭĪĔĺň
*ŏĕňĵĬŏıĸĚ*ȮŏĶŊŗŀĚĽńŘĬ*ĔŅĶŀƞŅĬ
ľĬńĚĽŊŀĪńŗĺœĮĪňŗŒľƟėĺŅĴĶŌƟŐĸŃ
ėĺŅĴŏıĸŇħŏıĸŇĬ*ĲƤĚĺŇĪĵŋ*ĲƤĚ
ĪŀĸƢėőĝĺƢȮŏĮƦĬĨƟĬ 

FF ĚŅĬŀħŇŏĶĔȮŏĝƞĬȮĮĸŌĔĨƟĬœĴƟȮ
ĩƞŅĵĶŌĮȮĺŅħĳŅıȮĪŜŅĚŅĬĭƟŅĬȮ
ĚŅĬİƖĴŊŀȮŏĮƦĬĨƟĬ 

GG ĺŇĝŅĔŅĶ 

HH ħĬĨĶňŐĸŃĶƟŀĚŏıĸĚ 
II ĸŃėĶŐĸŃĳŅıĵĬĨĶƢ 
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No. Attributes Code Description Detail 

ETC ŀŊŗĬŕ 
11. F_income Low ĨŗŜŅĔĺƞŅȮ/.*... ĶŅĵœħƟĭŇħŅĨƞŀŏħŊŀĬ 

Medium /.*../ȮůȮ1.*... 

High ĴŅĔĔĺƞŅȮ1.*../ȮĕŉŘĬœĮ 

12. M_income Low ĨŗŜŅĔĺƞŅȮ/.*... ĶŅĵœħƟĴŅĶħŅĨƞŀŏħŊŀĬ 
Medium /.*../ȮůȮ1.*... 

High ĴŅĔĔĺƞŅȮ1.*../ȮĕŉŘĬœĮ 
/1, 
 
 
 
 

F_job Gover ĶŅĝĔŅĶ-ŏěƟŅľĬƟŅĪňŗľĬƞĺĵĚŅĬĶńģ ŀŅĝňıĭŇħŅ 
State ĶńģĺŇĽŅľĔŇě 
Comp ĭĶŇļńĪ-ŀĚėƢĔĶīŋĶĔŇěŏŀĔĝĬ 
Free 
 

ŀŅĝňıŀŇĽĶŃ-īŋĶĔŇěŀŇĽĶŃ-
ŏěƟŅĕŀĚĔŇěĔŅĶ 

Agri_fish ŏĔļĨĶĔĶĶĴľĶŊŀĮĶŃĴĚ 

Etc ŀŊŗĬŕ 
/2, M_job Gover ĶŅĝĔŅĶ-ŏěƟŅľĬƟŅĪňŗľĬƞĺĵĚŅĬĶńģ ŀŅĝňıĴŅĶħŅ 

State ĶńģĺŇĽŅľĔŇě 

Comp ĭĶŇļńĪ-ŀĚėƢĔĶīŋĶĔŇěŏŀĔĝĬ 
Free 
 

ŀŅĝňıŀŇĽĶŃ-īŋĶĔŇěŀŇĽĶŃ-
ŏěƟŅĕŀĚĔŇěĔŅĶ 

Agri_fish ŏĔļĨĶĔĶĶĴľĶŊŀĮĶŃĴĚ 
Etc ŀŊŗĬŕ 

 
ĨŅĶŅĚĪňŗȮ8 ŐĽħĚĔŅĶŐĮĸĚĕƟŀĴŌĸőħĵıŇěŅĶĦŅěŅĔėŋĦĸńĔļĦŃĕƟŀĴŌĸĳŅĺŃĔŅĶĴňĚŅĬĪŜŅĕŀĚĭńĦĤŇĨ 

No. Attributes Code Description Detail 

/, Statejob Full ĪŜŅĚŅĬĮĶŃěŜŅ ĽĩŅĬĳŅıĔŅĶĪŜŅĚŅĬ 
Free ĪŜŅĚŅĬŀŇĽĶŃ

&Freelance)/ŏěƟŅĕŀĚĔŇěĔŅĶ-
įŌƟĮĶŃĔŀĭĔŅĶ 

0, Jobcat Gover ĕƟŅĶŅĝĔŅĶ-ŏěƟŅľĬƟŅĪňŗľĬƞĺĵĚŅĬ
Ķńģ 

ĮĶŃŏĳĪĚŅĬĪňŗĪŜŅ 

State ĶńģĺŇĽŅľĔŇě 

Comp ıĬńĔĚŅĬĭĶŇļńĪ-ŀĚėƢĔĶīŋĶĔŇě
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No. Attributes Code Description Detail 

ŏŀĔĝĬ 
Free ħŜŅŏĬŇĬīŋĶĔŇěŀŇĽĶŃ-ŏěƟŅĕŀĚ

ĔŇěĔŅĶ-ŀŅĝňıŀŇĽĶŃȮ
(Freelance) 

Org_inter ıĬńĔĚŅĬŀĚėƢĔŅĶĨƞŅĚĮĶŃŏĪĻ-
ĶŃľĺƞŅĚĮĶŃŏĪĻ 

1, 
 
 
 
 
 
 
 
 
 
 
 

Talent 
 
 
 
 
 

A ĳŅļŅĨƞŅĚĮĶŃŏĪĻ ħƟŅĬėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩ
ıŇŏĻļĪňŗĝƞĺĵŒľƟœħƟĚŅĬ B ĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢ 

C ĔŇěĔĶĶĴĽńĬĪĬŅĔŅĶ 
D ĻŇĸĮŃ-ĺńĥĬīĶĶĴ-

ĮĶŃĺńĨŇĻŅĽĨĶƢ-őĭĶŅĦėħň 
F ĬŅĢĻŇĸĮƝ-ħĬĨĶňĕńĭĶƟŀĚ 
G ĔŅĶŏĕňĵĬ-ŀƞŅĬ-ėƟĬėĺƟŅ 
H ĳŅļŅœĪĵ 

I ĔŅĶĽŊŗŀĽŅĶ-ĴŅĬŋļĵĽńĴıńĬīƢ-
ĨŇħĨƞŀĮĶŃĽŅĬĚŅĬ 

J ĔŅĶėŜŅĬĺĦ 

K ĔŅĶĕŅĵ 
2, Occgroup A/ ĔĸŋƞĴŀŅĝňıĭĶŇľŅĶȮŀŜŅĬĺĵĔŅĶȮ

īŋĶĔŅĶȮĚŅĬĽĩŇĨŇȮĚŅĬĬŇĨŇĔŅĶȮ
ĚŅĬĔŅĶĤŌĨŐĸŃĨƞŅĚĮĶŃŏĪĻ 

ĨŜŅŐľĬƞĚĚŅĬěŃŐĭƞĚŀŀĔŏĮƦĬȮ8Ȯ
ĔĸŋƞĴŀŅĝňıȮĨŅĴĮĶŃĔŅĻ
ĕƟŅĶŅĝĔŅĶıĸŏĶŊŀĬȮ&Ĕ,ı,'Ȯ 
ľĴŅĵŏľĨŋ: ĴňȮ3 ĔĸŋƞĴŀŅĝňıĪňŗœĴƞ
ĴňįŌƟĮĶŃĔŀĭŀŅĝňıĔĸŋƞĴĬňŘ 
- ĔĸŋƞĴŀŅĝňıŏĔļĨĶĔĶĶĴȮ 
-ȮĔĸŋƞĴŀŅĝňıĺŇĪĵŅĻŅĽĨĶƢ 
-ȮĔĸŋƞĴŀŅĝňıĺŇĻĺĔĶĶĴȮ
ĽĩŅĮƤĨĵĔĶĶĴȮŐĸŃĝƞŅĚŏĪėĬŇė
ĨƞŅĚŕ 
 

B0 ĔĸŋƞĴŀŅĝňıĔŅĶėĸńĚȮĔŅĶ
ŏĻĶļģĔŇěȮĔŅĶıŅĦŇĝĵƢŐĸŃ
ŀŋĨĽŅľĔĶĶĴ 

C1 ĔĸŋƞĴŀŅĝňıėĴĬŅėĴȮĕĬĽƞĚȮŐĸŃ
ĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶ 

F6 ĔĸŋƞĴŀŅĝňıŐıĪĵƢȮıĵŅĭŅĸȮŐĸŃ
ĽŅīŅĶĦĽŋĕ 

H6 ĔĸŋƞĴŀŅĝňıĔŅĶĻŉĔļŅȮĻŇĸĮŃȮ
ĽńĚėĴȮŐĸŃĔŅĶıńĥĬŅĝŋĴĝĬ 

3, Workplace Bangkok ĔĶŋĚŏĪı ěńĚľĺńħĪňŗĪŜŅĚŅĬěŃŐĭƞĚ
ŀŀĔŏĮƦĬȮ4ȮĔĸŋƞĴĕŉŘĬŀĵŌƞĔńĭ
ĳŌĴŇĳŅėĕŀĚěńĚľĺńħĪňŗĪŜŅĚŅĬ 

Central ĳŅėĔĸŅĚ 

North ĳŅėŏľĬŊŀ 
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No. Attributes Code Description Detail 

South ĳŅėŒĨƟ 
Northeast ĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀ 
Eastern ĳŅėĨŃĺńĬŀŀĔ 
West ĳŅėĨĨŃĺńĬĨĔ 

6. Salary Low ĨŗŜŅĔĺƞŅȮ/.*... ŏĚŇĬŏħŊŀĬ-ĶŅĵœħƟŏĜĸňŗĵĨƞŀŏħŊŀĬ 
Medium /.*../ȮůȮ1.*... 

High ĴŅĔĔĺƞŅȮ1.*../ȮĕŉŘĬœĮ 
7. 
 
 
 
 
 

Time 
 
 
 
 
 

Now œħƟĚŅĬĪńĬĪň ĶŃĵŃŏĺĸŅĔŅĶœħƟĚŅĬĪŜŅ 
 
 
 
 
 

One /ȮůȮ3ȮŏħŊŀĬ 
Four 4ȮůȮ4ȮŏħŊŀĬȮ 
Seven 5ȮůȮ7ȮŏħŊŀĬ 

Ten /.ȮůȮ/0ȮŏħŊŀĬ 
More ĴŅĔĔĺƞŅȮ/ȮĮƖ 

Current œħƟĚŅĬĶŃľĺƞŅĚĻŉĔļŅ 
8. Match True ĨĶĚ ĚŅĬĪňŗĪŜŅĨĶĚĔńĭĽŅĕŅĪňŗĽŜŅŏĶŖě

ľĶŊŀœĴƞ False œĴƞĨĶĚ 

9. Knowledge Most ĴŅĔĪňŗĽŋħȮ&ĴŅĔĔĺƞŅȮ63%) ĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟěŅĔĽŅĕŅĴŅ
ĮĶŃĵŋĔĨƢŒĝƟĔńĭĚŅĬĪňŗĪŜŅŏıňĵĚŒħ High ĴŅĔȮ&5/% - 63%) 

Medium ĮŅĬĔĸŅĚȮ&3/% - 5.%) 
Low ĬƟŀĵȮ&03% - 30%) 
Least ĬƟŀĵĪňŗĽŋħȮ&ĬƟŀĵĔĺƞŅȮ03%) 

  
 ěŅĔĔĶŃĭĺĬĔŅĶŏĨĶňĵĴĕƟŀĴŌĸĕƟŅĚĨƟĬĪŜŅŒľƟœħƟėŋĦĸńĔļĦŃĕƟŀĴŌĸěŜŅĬĺĬȮ22 ėŋĦĸńĔļĦŃȮ
ĔƞŀĬŏĕƟŅĽŌƞőĮĶŐĔĶĴȮWEKA  ħńĚĨŅĶŅĚĪňŗȮ9  
 
ĨŅĶŅĚĪňŗȮ7 ėŜŅŀīŇĭŅĵĳŅĵŒĬĝŋħėŋĦĸńĔļĦŃĕƟŀĴŌĸĔƞŀĬŏĕƟŅőĮĶŐĔĶĴȮWEKA 

No. Attribute Values Description Name 
1 First, Second, Non Nominal hornor ŏĔňĵĶĨŇĬŇĵĴ 
2 Arc, Art, Th, En, Fr, An Nominal major ĽŅĕŅĺŇĝŅŏŀĔ 
3 Arc, Art, His, Mu, Th, En, Fr, Hi, An, 

Khm 
Nominal minor ĺŇĝŅőĪ 

4 F,M Nominal gender ŏıĻ 
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No. Attribute Values Description Name 

5 Bangkok, Central, North, South, 
Northeast, Eastern, West 

Nominal hometown ĳŌĴŇĸŜŅŏĬŅ 

6 Admis, Mua, Border Nominal type ĺŇīňĶńĭŏĕƟŅ 

7 AA,BB,CC,DD,EE,FF,GG,HH,II,ETC Nominal activity ĔŇěĔĶĶĴĕŀĚ
őĶĚŏĶňĵĬĪňŗŏėĵŏĕƟŅ
ĶƞĺĴ 

8 Low, Medium, High Ordinal f_income ĶŅĵœħƟĭŇħŅĨƞŀŏħŊŀĬ 
9 Low, Medium, High Ordinal m_income ĶŅĵœħƟĴŅĶħŅĨƞŀ

ŏħŊŀĬ 
10 Free, Comp, Agri_fish, Gover, Etc, 

State 
Nominal f_job ŀŅĝňıĭŇħŅ 

11 Free, Comp, Agri_fish, Gover, Etc, 
State 

Nominal m_job ŀŅĝňıĴŅĶħŅ 

12 Full, Free Nominal statusjob ĽĩŅĬĳŅıĔŅĶ
ĪŜŅĚŅĬ 

13 Gover, State, Comp, Free, Org_inter Nominal jobcat ĮĶŃŏĳĪĚŅĬĪňŗĪŜŅ 
14 A,B,C,D,F,G,H,I,J,K Nominal talent ħƟ ŅĬ ė ĺŅĴ ĶŌƟ

ėĺŅĴĽŅĴŅĶĩıŇŏĻļ
ĪňŗĝƞĺĵŒľƟœħƟĚŅĬ 

15 
 
 

Bangkok, Central, North, South, 
Northeast, Eastern, West 

Nominal workplace ěńĚľĺńħĪňŗĪŜŅĚŅĬ 

16 Low, Medium, High Ordinal salary ŏĚŇĬŏħŊŀĬ-ĶŅĵœħƟ
ŏĜĸňŗĵĨƞŀŏħŊŀĬ 

17 Now, One, Four, Seven, Ten, More, 
Current 

Nominal time ĶŃĵŃŏĺĸŅĔŅĶœħƟ
ĚŅĬĪŜŅ 

18 True, False Nominal match ĚŅĬĪňŗĪŜŅĨĶĚĔńĭ
ĽŅĕŅĪňŗĽŜŅŏĶŖěľĶŊŀœĴƞ 

19 Most, High, Medium, Low, Least Ordinal knowledge ĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟ
ěŅĔĽŅĕŅĴŅ
ĮĶŃĵŋĔĨƢŒĝƟĔńĭĚŅĬĪňŗ
ĪŜŅŏıňĵĚŒħ 

20 XX.XX Numeric gpaxnormal ŏĔĶħŏĜĸňŗĵŏĴŊŗŀ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
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No. Attribute Values Description Name 

21 XX.XX Numeric oldgpaxnormal ŏĔĶħŏĜĸňŗĵőĶĚŏĶňĵĬ
ŏħŇĴ 

22 A1, B2, C3, F6, H8 Nominal occgroup ĔĸŋƞĴŀŅĝňı 

 
 ěŅĔĬńŘĬĪŜŅĔŅĶĽŋƞĴĕƟŀĴŌĸĔƞŀĬĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃőħĵĺŇīňŐěĔŐěĚěŜŅĬĺĬěĶŇĚŏĪƞŅȮŕȮ
ĔńĬĪňŗĴňėƞŅĴŅĔĔĺƞŅľĶŊŀŏĪƞŅĔńĭȮ0 ŐĸŃĬƟŀĵĔĺƞŅȮ1 (œĴƞŐĬƞĬŀĬ'ȮŒĬőĮĶŐĔĶĴȮMs-Excel ħƟĺĵĲƤĚĔƢĝńŗĬȮ
RAND() ħńĚĳŅıĪňŗȮ14ȮěŅĔĬńŘĬĪŜŅĔŅĶȮSort & Filter ĝŋħĕƟŀĴŌĸĪńŘĚľĴħȮ 
 

 

ĳŅıĪňŗȮ/2 ĔŅĶĽŋƞĴĕƟŀĴŌĸħƟĺĵĲƤĚĔƢĝńĬȮRAND ŒĬőĮĶŐĔĶĴȮMs-Excel 
 

 ŏĴŊŗŀĬŜŅĕƟŀĴŌĸŏĕƟŅĽŌƞőĮĶŐĔĶĴȮWEKA ŐĸƟĺěŃŐĽħĚĶŅĵĸŃŏŀňĵħėŋĦĸńĔļĦŃĕƟŀĴŌĸĶĺĴŐĨƞ
ĸŃėŋĦĸńĔļĦŃħńĚŐĽħĚŏĮƦĬĔĶŅĲĳŅıėĺŅĴėĺŅĴĩňŗĕŀĚĝŋħĕƟŀĴŌĸĪńŘĚľĴħ ħńĚĳŅıĪňŗȮ15 ŐĸŃĔĶŅĲĳŅı
ŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃĕƟŀĴŌĸĳŅĵŒĬőĮĶŐĔĶĴȮWEKA ěŜŅĬĺĬȮ22 ėŋĦĸńĔļĦŃȮħńĚĳŅıĪňŗȮ16 -Ȯ
ĳŅıĪňŗȮ37 őħĵĴňĕƟŀĴŌĸĔĸŋƞĴŀŅĝňıľĶŊŀėŋĦĸńĔļĦŃȮOccgroup ȮŒĝƟŏĮƦĬėĸŅĽėƞŅŏĮƚŅľĴŅĵȮ&Target)  Īňŗ
œħƟěŜŅŐĬĔĨŜŅŐľĬƞĚĚŅĬŀŀĔŏĮƦĬȮ8 ĔĸŋƞĴŀŅĝňıȮĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĕƟŅĶŅĝĔŅĶıĸŏĶŊŀĬȮŏĶŊŗŀĚ
ĔŅĶěńħĪŜŅĴŅĨĶģŅĬĔŜŅľĬħĨŜŅŐľĬƞĚŐĸŃěńħĨŜŅŐľĬƞĚĕƟŅĶŅĝĔŅĶıĸŏĶŊŀĬĽŅĴńĠĕŀĚĪŋĔĽƞĺĬĶŅĝĔŅĶŏĕƟŅ
ĮĶŃŏĳĪĨŜŅŐľĬƞĚȮĽŅĵĚŅĬȮŐĸŃĶŃħńĭĨŜŅŐľĬƞĚȮĨŅĴĴŅĨĶģŅĬĔŜŅľĬħĨŜŅŐľĬƞĚȮı,Ļ,Ȯ2551 
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ĳŅıĪňŗȮ/3 ĔĶŅĲĳŅıĶĺĴėĺŅĴĩňŗĕŀĚĝŋħĕƟŀĴŌĸŒĬőĮĶŐĔĶĴȮWEKA 
 

 

ĳŅıĪňŗȮ/4 ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮHonor ĕƟŀĴŌĸŏĔňĵĶĨŇĬŇĵĴŒĬőĮĶŐĔĶĴȮWEKA 
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ĳŅıĪňŗȮ/5 ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮMajor ĕƟŀĴŌĸĽŅĕŅĺŇĝŅŏŀĔŒĬőĮĶŐĔĶĴȮWEKA 
 

 

ĳŅıĪňŗȮ/6 ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮMinor ĕƟŀĴŌĸĽŅĕŅĺŇĝŅőĪŒĬőĮĶŐĔĶĴȮWEKA 
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ĳŅıĪňŗȮ/7 ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮGender ĕƟŀĴŌĸŏıĻŒĬőĮĶŐĔĶĴȮWEKA 
 

 

ĳŅıĪňŗȮ0. ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮHometown ĕƟŀĴŌĸĳŌĴŇĸŜŅŏĬŅŒĬőĮĶŐĔĶĴȮWEKA 
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ĳŅıĪňŗȮ0/ ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮType ĕƟŀĴŌĸĺŇīňĶńĭŏĕƟŅŒĬőĮĶŐĔĶĴȮWEKA 
 

 

ĳŅıĪňŗȮ00 ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮActivity ĕƟŀĴŌĸĔŇěĔĶĶĴĕŀĚőĶĚŏĶňĵĬĪňŗŏėĵŏĕƟŅĶƞĺĴ
ĴŅĔĪňŗĽŋħŒĬőĮĶŐĔĶĴȮWEKA 
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ĳŅıĪňŗȮ01 ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮF_income ĕƟŀĴŌĸĶŅĵœħƟĭŇħŅĨƞŀŏħŊŀĬŒĬőĮĶŐĔĶĴȮ
WEKA 
 

 

ĳŅıĪňŗȮ02 ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮM_income ĕƟŀĴŌĸĶŅĵœħƟĴŅĶħŅĨƞŀŏħŊŀĬŒĬ
őĮĶŐĔĶĴȮWEKA 
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ĳŅıĪňŗȮ03 ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮF_job ĕƟŀĴŌĸŀŅĝňıĭŇħŅŒĬőĮĶŐĔĶĴȮWEKA 
 

 

ĳŅıĪňŗȮ04 ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮM_job ĕƟŀĴŌĸŀŅĝňıĴŅĶħŅŒĬőĮĶŐĔĶĴȮWEKA 
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ĳŅıĪňŗȮ05 ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮStatejob ĕƟŀĴŌĸĽĩŅĬĳŅıĔŅĶĪŜŅĚŅĬĕŀĚĭńĦĤŇĨ
ŒĬőĮĶŐĔĶĴȮWEKA 
 

 

ĳŅıĪňŗȮ06 ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮJobcat ĕƟŀĴŌĸĮĶŃŏĳĪĚŅĬĪňŗĪŜŅĕŀĚĭńĦĤŇĨŒĬ
őĮĶŐĔĶĴȮWEKA 
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ĳŅıĪňŗȮ07 ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮTalent ĕƟŀĴŌĸħƟŅĬėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩıŇŏĻļĪňŗ
ĝƞĺĵŒľƟœħƟĚŅĬĕŀĚĭńĦĤŇĨŒĬőĮĶŐĔĶĴȮWEKA 
 

 

ĳŅıĪňŗȮ1. ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮWorkplace ĕƟŀĴŌĸěńĚľĺńħĪňŗĪŜŅĚŅĬĕŀĚĭńĦĤŇĨŒĬ
őĮĶŐĔĶĴȮWEKA 
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ĳŅıĪňŗȮ1/ ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮSalary ĕƟŀĴŌĸŏĚŇĬŏħŊŀĬ-ĶŅĵœħƟŏĜĸňŗĵĨƞŀŏħŊŀĬĕŀĚ
ĭńĦĤŇĨŒĬőĮĶŐĔĶĴȮWEKA 
 

 

ĳŅıĪňŗȮ10 ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮTime ĕƟŀĴŌĸĶŃĵŃŏĺĸŅĔŅĶœħƟĚŅĬĪŜŅĕŀĚĭńĦĤŇĨŒĬ
őĮĶŐĔĶĴȮWEKA 
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ĳŅıĪňŗȮ11 ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮMatch ĕƟŀĴŌĸĚŅĬĪňŗĪŜŅĨĶĚĔńĭĽŅĕŅĪňŗĽŜŅŏĶŖěľĶŊŀœĴƞ
ĕŀĚĭńĦĤŇĨŒĬőĮĶŐĔĶĴȮWEKA 
 

 

ĳŅıĪňŗȮ12 ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮKnowledge ĕƟŀĴŌĸĔŅĶĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟěŅĔ
ĽŅĕŅĪňŗŏĶňĵĬĴŅĮĶŃĵŋĔĨƢŒĝƟĔńĭĚŅĬĪňŗĪŜŅĕŀĚĭńĦĤŇĨŒĬőĮĶŐĔĶĴȮWEKA 
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ĳŅıĪňŗȮ13 ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮGpaxnormal ĕƟŀĴŌĸŏĔĶħŏĜĸňŗĵĽŃĽĴȮ&GPAX) 
ŏĴŊŗŀĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĕŀĚĭńĦĤŇĨŒĬőĮĶŐĔĶĴȮWEKA 
 

 

ĳŅıĪňŗȮ14 ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮOld_gpaxnormal ĕƟŀĴŌĸŏĔĶħŏĜĸňŗĵĽŃĽĴȮ
&GPAX) őĶĚŏĶňĵĬŏħŇĴĔƞŀĬŏĕƟŅĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĕŀĚĭńĦĤŇĨŒĬőĮĶŐĔĶĴȮWEKA 
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ĳŅıĪňŗȮ15 ĔĶŅĲĳŅıŐĽħĚėĺŅĴĩňŗĕŀĚėŋĦĸńĔļĦŃȮOccgroup ĕƟŀĴŌĸĔĸŋƞĴŀŅĝňıĕŀĚĭńĦĤŇĨŒĬ
őĮĶŐĔĶĴȮWEKA 
 

 ľĸńĚěŅĔĬńŘĬħŜŅŏĬŇĬĔŅĶěŜŅŐĬĔĔĸŋƞĴĝŋħĕƟŀĴŌĸőħĵŒĬĚŅĬĺŇěńĵœħƟŒĝƟĕƟŀĴŌĸĭńĦĤŇĨįŌƟĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĮƖĔŅĶĻŉĔļŅȮ0334Ȯů 0338ȮĪňŗœħƟĚŅĬĪŜŅ
ľĶŊŀĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃȮěŜŅĬĺĬȮ200ȮĶŃŏĭňĵĬȮőħĵĪŜŅĔŅĶěŜŅŐĬĔĕƟŀĴŌĸŒĬĽńħĽƞĺĬĝŋħĕƟŀĴŌĸĔŅĶ
ŏĶňĵĬĶŌƟȮ&Training) ĶƟŀĵĸŃȮ70 ěŜŅĬĺĬȮ280 ĶŃŏĭňĵĬȮŏıŊŗŀŏĮƦĬĕƟŀĴŌĸİƗĔĽŀĬȮŐĸŃĽńħĽƞĺĬĝŋħĕƟŀĴŌĸĔŅĶ
ĪħĽŀĭȮ&Testing) ĶƟŀĵĸŃȮ30 ěŜŅĬĺĬȮ120 ĶŃŏĭňĵĬȮŐĸŃĪŜŅĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĽŜŅľĶńĭĔŅĶ
ėńħŏĸŊŀĔėŋĦĸńĔļĦŃįŌƟĺŇěńĵıŇěŅĶĦŅěŅĔĮƤěěńĵĽƞĺĬĭŋėėĸőħĵŏĸŊŀĔĮƤěěńĵĪňŗĴňŀŇĪīŇıĸĨƞŀėĺŅĴŏĔňŗĵĺĕƟŀĚ
ĔńĭĔŅĶŏĸŊŀĔŀŅĝňıĕŀĚĬńĔĻŉĔļŅŐĸŃėĺŅĴėĶĭĩƟĺĬĕŀĚĕƟŀĴŌĸȮŐĭƞĚŏĮƦĬĨńĺŐĮĶĝŇĚĨńĺŏĸĕŐĸŃĨńĺŐĮĶ
ŏĝŇĚĔĸŋƞĴȮħńĚĳŅıĪňŗȮ38 ĮĶŃĔŀĭħƟĺĵĕƟŀĴŌĸěŜŅĬĺĬȮ02ȮėŋĦĸńĔļĦŃȮĞŉŗĚŏĸŊŀĔĔŅĶĽŋƞĴĨńĺŀĵƞŅĚěŅĔĕƟŀĴŌĸĪňŗ
ĴňěŜŅĬĺĬĴŅĔŒľƟĬƟŀĵĸĚěŃĝƞĺĵĸħŏĺĸŅĔŅĶĪŜŅĚŅĬĕŀĚŐĭĭěŜŅĸŀĚœħƟȮ&ĽŋĶıĚĻƢȮŏŀŊŘŀĺńĥĬŅĴĚėĸ, 0335' Ȯ
ŏĬŊŗŀĚěŅĔľŅĔĴňĔŅĶŒĝƟĕƟŀĴŌĸěŜŅĬĺĬĴŅĔěŃĪŜŅŒľƟŏĽňĵŏĺĸŅŒĬĔŅĶĺŇŏėĶŅŃľƢĬŀĔěŅĔĬňŘľŅĔĕƟŀĴŌĸĴň
ěŜŅĬĺĬĨńĺŐĮĶĴŅĔŏĔŇĬœĮȮĭŅĚĨńĺŐĮĶŀŅěœĴƞŏĔňŗĵĺĕƟŀĚľĶŊŀĽńĴıńĬīƢĔńĭĨńĺŐĮĶĨŅĴĪňŗěŃĺŇŏėĶŅŃľƢŀŅě
ĽƞĚįĸŒľƟŏĔŇħėĺŅĴįŇħıĸŅħœħƟ 
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ĳŅıĪňŗȮ16 ĮƤěěńĵĽƞĺĬĭŋėėĸĪňŗıŇěŅĶĦŅěŅĔĮƤěěńĵĪňŗĴňĨƞŀŀŇĪīŇıĸĔŅĶŏĸŊŀĔĨŜŅŐľĬƞĚĚŅĬĕŀĚĬńĔĻŉĔļŅ 
 
 ĽŜŅľĶńĭĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĽŅĴŅĶĩľŅėŋĦĸńĔļĦŃŏıŊŗŀėńħŏĸŊŀĔĮƤěěńĵĽŜŅėńĠĬŜŅŏĕƟŅ
ĕƟŀĴŌĸěŜŅŐĬĔĮĶŃŏĳĪœħƟȮŏĬŊŗŀĚěŅĔĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶěŜŅŐĬĔĕƟŀĴŌĸĬńŘĬĕŉŘĬŀĵŌƞĔńĭĮƤěěńĵĕƟŀĴŌĸĪňŗ
ĬŜŅĴŅŒĝƟĞŉŗĚĴňėĺŅĴĽŜŅėńĠĨƞŀĔŅĶĽĶƟŅĚŐĭĭěŜŅĸŀĚ őħĵĺŇīňĔŅĶėńħŏĸŊŀĔĬňŘěŃĽŅĴŅĶĩŏĸŊŀĔėŋĦĸńĔļĦŃĪňŗĴň
ėĺŅĴĽńĴıńĬīƢĔńĭėŋĦĸńĔļĦŃėĸŅĽŏĮƚŅľĴŅĵȮ&Target) œħƟĴŅĔȮŐĸŃĵńĚĽŅĴŅĶĩŏĸŊŀĔėŋĦĸńĔļĦŃĪňŗĴň
ėĺŅĴĽńĴıńĬīƢĔńĬĶŃľĺƞŅĚĕƟŀĴŌĸĮƤěěńĵėŋĦĸńĔļĦŃĬƟŀĵœħƟŀňĔħƟĺĵȮ&ŏŀĔĽŇĪīŇśȮıńĝĶĺĚĻƢĻńĔħŅ, 0336'ȮĔŅĶ
ĸħĕĬŅħėŋĦĸńĔļĦŃĕƟŀĴŌĸĬŜŅŏĕƟŅĴňľĸŅĵĶŌĮŐĭĭȮĽŜŅľĶńĭĚŅĬĺŇěńĵĬňŘœħƟŏĸŊŀĔĺŇīňĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃ
ĶŃľĺƞŅĚĺŇīňȮInfoGainAttributeEval ŐĸŃĺŇīňȮCfsSubsetEval ĞŉŗĚěŃŏĮƦĬĔŅĶĸħėŋĦĸńĔļĦŃőħĵ
ėŋĦĸńĔļĦŃěŃĩŌĔěńħŀńĬħńĭŐĸŃėńħŏĸŊŀĔŒľƟĴňŀŇĽĶŃĨƞŀĔńĬŏıŊŗŀĬŜŅœĮŒĝƟĔńĭŀńĸĔŀĶŇĪŉĴĔŅĶěŜŅŐĬĔĮĶŃŏĳĪ
ħƟĺĵŏĪėĬŇėĨƞŅĚȮŕȮŒĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮŒĬĚŅĬĺŇěńĵĬňŘœħƟĪŜŅĔŅĶĪħĸŀĚŏĮĶňĵĭŏĪňĵĭĔŅĶėńħŏĸŊŀĔ
ėŋĦĸńĔļĦŃĶŃľĺƞŅĚȮ/'ȮĺŇīňȮInfoGainAttributeEval 0'Ȯ ĺŇīňȮCfsSubsetEval ŐĸŃȮ1'ȮĔŅĶœĴƞėńħŏĸŊŀĔȮ
&Non - Selection)  
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 ĕńŘĬĨŀĬĪňŗȮ2ȮĔŅĶĽĶƟŅĚŐĭĭěŜŅĸŀĚ (Modeling phase) ȮĕńŘĬĨŀĬĬňŘŏĮƦĬĔŅĶŏĸŊŀĔŒĝƟ
ŀńĸĔŀĶŇĪŉĴŏĪėĬŇėĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸŏıŊŗŀĽĶƟŅĚŐĭĭěŜŅĸŀĚěŅĔĕƟŀĴŌĸĭńĦĤŇĨįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅ
ĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĮƖĔŅĶĻŉĔļŅȮ0334Ȯů 0338ȮĪňŗœħƟĚŅĬĪŜŅľĶŊŀĮĶŃĔŀĭŀŅĝňı
ŀŇĽĶŃȮěŜŅĬĺĬȮ200ȮėĬȮĕƟŀĴŌĸėŋĦĸńĔļĦŃĮƤěěńĵěŜŅĬĺĬȮ22 ėŋĦĸńĔļĦŃȮĞŉŗĚĔŜŅľĬħėŋĦĸńĔļĦŃ 
OccgroupȮľĶŊŀĕƟŀĴŌĸĔĸŋƞĴŀŅĝňıȮŏĮƦĬėĸŅĽĞŉŗĚŏĮƦĬėƞŅŏĮƚŅľĴŅĵȮ&Target) őħĵĚŅĬĺŇěńĵĬňŘœħƟŏĸŊŀĔ
ŏĪėĬŇėĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮ3 ŏĪėĬŇėȮėŊŀȮ1)ȮŏĪėĬŇėȮRandom Forests 2) ŏĪėĬŇėȮNeural 
Network ŐĸŃȮ3) ŏĪėĬŇėȮNaive Bayes ĴŅĪŜŅĔŅĶĪħĸŀĚĮĶńĭıŅĶŅĴŇŏĨŀĶƢŐĭĭěŜŅĸŀĚĪńŘĚ 3 ŏĪėĬŇėȮ
ŐĸŃĺŇŏėĶŅŃľƢįĸĸńıīƢŐĭĭěŜŅĸŀĚĪňŗħňĪňŗĽŋħŐĸŃĴňėĺŅĴŏľĴŅŃĽĴĪňŗĽŋħěŅĔĬńŘĬĮĶŃŏĴŇĬįĸĮĶŃĽŇĪīŇĳŅı
ŐĭĭěŜŅĸŀĚőħĵıŇěŅĶĦŅĔŅĶėŜŅĬĺĦėƞŅėĺŅĴĩŌĔĨƟŀĚĕŀĚĔŅĶěŜŅŐĬĔĕƟŀĴŌĸȮ&Accuracy)ȮėƞŅėĺŅĴėĸŅħ
ŏėĸŊŗŀĬĽĴĭŌĶĦƢŏĜĸňŗĵȮ&Mean Absolute Error: MAE)Ȯ 
 
 ĕńŘĬĨŀĬĪňŗȮ3 ĔŅĶĮĶŃŏĴŇĬįĸŐĭĭěŜŅĸŀĚ (Evaluation phase) ĔŅĶĮĶŃŏĴŇĬŐĭĭěŜŅĸŀĚ
ĪňŗœħƟľĸńĚěŅĔĔŅĶĽĶƟŅĚŐĭĭěŜŅĸŀĚȮ&Modeling phase)ȮőħĵĪŜŅĔŅĶŐĭƞĚĕƟŀĴŌĸŏıŊŗŀĪħĽŀĭ
ĮĶŃĽŇĪīŇĳŅıĕŀĚŐĭĭěŜŅĸŀĚħƟĺĵĺŇīňȮ10 - fold Cross - validation ŏĮƦĬĔŅĶĺńħĮĶŃĽŇĪīŇĳŅı
ŐĭĭěŜŅĸŀĚĞŉŗĚěŃěŜŅŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸħƟĺĵĔŅĶŐĭƞĚĕƟŀĴŌĸŀŀĔŏĮƦĬȮ10 ĽƞĺĬěŜŅĬĺĬŏĪƞŅȮŕȮĔńĬȮ
ŐĭƞĚŏĮƦĬĕƟŀĴŌĸĽŀĬȮ9 ĽƞĺĬŐĸŃŀňĔȮ1 ĽƞĺĬŏıŊŗŀĪħĽŀĭěŃĪŜŅĺĬĞŘŜŅĽĸńĭėĶĭȮ10 ĶŀĭȮĺŇīňĬňŘŏĮƦĬĪňŗĬŇĵĴ
ŏĬŊŗŀĚěŅĔĴňėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĬŀĔěŅĔĬňŘĵńĚŏľĴŅŃĽĴĔńĭĕƟŀĴŌĸĪňŗĴňĮĶŇĴŅĦœĴƞĴŅĔȮıĶƟŀĴĔńĬĬňŘĽŅĴŅĶĩĺńħ
ĮĶŃĽŇĪīŇĳŅıėĺŅĴĬƞŅŏĝŊŗŀĩŊŀȮŐĸŃėĺŅĴĩŌĔĨƟŀĚĕŀĚŐĭĭěŜŅĸŀĚőħĵȮ1) ĺńħėƞŅėĺŅĴĩŌĔĨƟŀĚĕŀĚĔŅĶ
ěŜŅŐĬĔĕƟŀĴŌĸȮ&Accuracy)ȮŏıŊŗŀľŅėĺŅĴĩŌĔĨƟŀĚĪňŗĴňėƞŅĴŅĔĪňŗĽŋħȮ2)ȮĺńħėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬĽĴĭŌĶĦƢ
ŏĜĸňŗĵȮ&Mean Absolute Error: MAE) ŏıŊŗŀĺńħĔŅĶĔĶŃěŅĵĕŀĚĕƟŀĴŌĸėŋĦĸńĔļĦŃĕŀĚĨńĺŐĮĶĪňŗĴň
ėĺŅĴĽŜŅėńĠĨƞŀėƞŅĪňŗĪŜŅĬŅĵȮľŅĔĴňėƞŅĬƟŀĵŐĽħĚĺƞŅŐĭĭěŜŅĸŀĚėƞŅĪňŗĪŜŅĬŅĵĽŅĴŅĶĩĮĶŃĴŅĦœħƟŒĔĸƟŏėňĵĚ
ĔńĭėƞŅĪňŗŐĪƟěĶŇĚȮŐĸŃȮ3) ĪħĽŀĭĽĴĴĨŇģŅĬŐĭĭěŜŅĸŀĚħƟĺĵȮt-test (Dependent Sample)őħĵŏĮƦĬ
ĔŅĶĪħĸŀĚŐĸŃĪħĽŀĭįĸȮ&Experiment) ŏıŊŗŀŏĮĶňĵĭŏĪňĵĭĮĶŃĽŇĪīŇĳŅıŐĭĭěŜŅĸŀĚ 
 
 ĕńŘĬĨŀĬĪňŗȮ4ȮĔŅĶĬŜŅœĮŒĝƟĚŅĬȮ&Deployment Phase)ȮŏĴŊŗŀœħƟŐĭĭěŜŅĸŀĚĪňŗĴň
ĮĶŃĽŇĪīŇĳŅıŐĸŃĴňėĺŅĴĩŌĔĨƟŀĚĪňŗĽŋħŐĸƟĺĬŜŅĴŅıńĥĬŅľĬƟŅěŀŏıŊŗŀĽŊŗŀĽŅĶĶŃľĺƞŅĚįŌƟŒĝƟĚŅĬĔńĭŏėĶŊŗŀĚ
ėŀĴıŇĺŏĨŀĶƢȮ(Graphical User Interface: GUI) ĶŃĭĭŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅ
ĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮěŅĔĬńŘĬĪŜŅĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĚŅĬěŅĔ
ŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚıŀŒěĪňŗĴňĨƞŀĶŃĭĭŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ 
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 ĽŜŅľĶńĭĔŅĶĽĶƟŅĚŐĸŃıńĥĬŅŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚıŀŒěĽŜŅľĶńĭŏėĶŊŗŀĚĴŊŀĺŇěńĵĬńŘĬȮ
ħŜŅŏĬŇĬĔŅĶŏĽĬŀĨƞŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢıŇěŅĶĦŅĕƟŀėŜŅĩŅĴȮŐĸŃľŅėŋĦĳŅıĕŀĚŏėĶŊŗŀĚĴŊŀ
ĺŇěńĵőħĵįŌƟŏĝňŗĵĺĝŅĠȮ3 ĪƞŅĬȮĮĶŃĔŀĭħƟĺĵȮ1) įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢĝĺĸŇĨȮĕŅĺŏĕňĵĺȮėĦĭħňėĦŃ
őĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ2) ŀŅěŅĶĵƢīĬŅĺŋĥŇȮȮĬŇĸĴĦň įŌƟŀŜŅĬĺĵĔŅĶĽŜŅĬńĔĺŇĪĵĭĶŇĔŅĶŐĸŃ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸıĶŃĬėĶȮŐĸŃ 3) ėŋĦœıĶȮĶŋƞĚŏĶŊŀĚȮĬńĔĺŇĝŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢĝŜŅĬŅĠĔŅĶȮľńĺľĬƟŅİƙŅĵĭĶŇĔŅĶĺŇĪĵŅŏĕĨȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮŏıŊŗŀĨĶĺěĽŀĭŏėĶŊŗŀĚĴŊŀ
ĺŇěńĵŒĬĮĶŃŏħŖĬŏĬŊŘŀľŅĕƟŀėŜŅĩŅĴŏıŊŗŀľŅħńĝĬňėĺŅĴėĺŅĴĽŀħėĸƟŀĚŐĸŃĺńĨĩŋĮĶŃĽĚėƢĨŅĴĽŌĨĶȮIOC 
(Item objective congruence index) ŐĸƟĺĬŜŅĴŅĮĶńĭĮĶŋĚŐĔƟœĕĨŅĴĕƟŀŏĽĬŀŐĬŃįŌƟŏĝňŗĵĺĝŅĠŒľƟĴň
ėĺŅĴĽŀħėĸƟŀĚŐĸŃėĺŅĴŏĪňŗĵĚĨĶĚȮŏĴŊŗŀŐĔƟœĕŏĶňĵĭĶƟŀĵŐĸƟĺěŉĚĪħĸŀĚĔńĭĭńĦĤŇĨįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ
ĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĮƖĔŅĶĻŉĔļŅȮ2556 ů 2558ȮőħĵŐĭĭĽŀĭĩŅĴ
ĮĶŃĔŀĭħƟĺĵȮ3 ĽƞĺĬȮėŊŀ 
 ĽƞĺĬĪňŗȮ1 ĕƟŀĴŌĸĪńŗĺœĮĕŀĚįŌƟĨŀĭŐĭĭĽŀĭĩŅĴȮœħƟŐĔƞȮŏıĻȮĮƖĔŅĶĻŉĔļŅĪňŗĽŜŅŏĶŖěȮĽŅĕŅ
ĺŇĝŅŏŀĔȮĺŇĝŅőĪȮĴňĸńĔļĦŃŏĮƦĬėŜŅĩŅĴŐĭĭŏĸŊŀĔĨŀĭ 
 ĽƞĺĬĪňŗȮ2 ŐĭĭĽŀĭĩŅĴŏĔňŗĵĺĔńĭėĺŅĴıŉĚıŀŒěĨƞŀĔŅĶŒĝƟĚŅĬĶŃĭĭĞŉŗĚŏĮƦĬėŜŅĩŅĴěŜŅĬĺĬȮ
/0 ĕƟŀȮĴňĴŅĨĶŅģŅĬĽƞĺĬĮĶŃĴŅĦėƞŅ 3ȮĶŃħńĭȮ&Rating scale) ĨŅĴĶŌĮŐĭĭĕŀĚȮJgicprŲqȮqa_jcȮŏıŊŗŀ
ĺńħėĺŅĴıŉĚıŀŒěœħƟŐĔƞȮĴŅĔĪňŗĽŋħȮ5 ėŃŐĬĬ*ȮĴŅĔȮ4 ėŃŐĬĬ*ȮĮŅĬĔĸŅĚȮ3 ėŃŐĬĬ*ȮĬƟŀĵȮ2 ėŃŐĬĬȮ
ŐĸŃȮĬƟŀĵĪňŗĽŋħȮ1 ėŃŐĬĬȮőħĵįŌƟĺŇěńĵĔŜŅľĬħĮĶŃŏħŖĬĔŅĶĺńħėĺŅĴıŉĚıŀŒěȮ3 ħƟŅĬȮėŊŀȮħƟŅĬĔŅĶ
ŀŀĔŐĭĭŐĸŃĔŅĶěńħĶŌĮŐĭĭȮ(Design) ħƟŅĬėŋĦĳŅıĕŀĚŏĬŊŘŀľŅȮ(Content) ħƟŅĬėĺŅĴĩŌĔĨƟŀĚȮ
(Correctness) 
 ĽƞĺĬĪňŗȮ3 ĕƟŀŏĽĬŀŐĬŃŀŊŗĬȮŕ  
 
4. ĽĩŇĨŇĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ  
 4.1 ĽĩŇĨŇĽŜŅľĶńĭĺŇŏėĶŅŃľƢŐĸŃĺńħĮĶŃĽŇĪīŇĳŅıŐĭĭěŜŅĸŀĚĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸ 
  4,/,/ȮĔŅĶĺńħėƞŅėĺŅĴĩŌĔĨƟŀĚĕŀĚĔŅĶěŜŅŐĬĔĕƟŀĴŌĸȮ&Accuracy'ȮħńĚĽĴĔŅĶĪňŗȮ(2)  
 

 Accuracy = 100
Instance ClassifiedCorrectly 

Instances of Number Total
³   (2) 

  Total Number of Instances  ėŊŀȮ ěŜŅĬĺĬĕƟŀĴŌĸĪňŗěŜŅŐĬĔĩŌĔĨƟŀĚ 
  Correctly Classified Instance  ėŊŀȮ ěŜŅĬĺĬĕƟŀĴŌĸĪńŘĚľĴħ 
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  4.1.2 ĔŅĶĺńħėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬĽĴĭŌĶĦƢŏĜĸňŗĵȮ&Mean Absolute Error: MAE) 
ħńĚĽĴĔŅĶĪňŗȮ(3) 

 MAE = ä= -ñn
1i iyin

1    (3) 

   őħĵĪňŗȮȮiñȮ ėŊŀ Ȯ ėƞŅĪňŗœħƟěŅĔŐĭĭěŜŅĸŀĚŏĮƦĬėƞŅĪňŗĪŜŅĬŅĵœħƟȮŐĸŃ 

yi ėŊŀ ŏĮƦĬėƞŅĪňŗŐĪƟěĶŇĚȮ 

  4.1.3 ĔŅĶĪħĽŀĭĽĴĴĨŇģŅĬŐĭĭěŜŅĸŀĚħƟĺĵȮt-test (Dependent Sample) ħńĚ
ĽĴĔŅĶĪňŗȮ(4) 

  t = 

1)-(n

2)D( 2Dn

D

ä ä-

ä    (4) 

 ŏĴŊŗŀȮt ėŊŀ ėƞŅĽĩŇĨŇĪħĽŀĭĪňŗěŃŒĝƟŏĮĶňĵĭŏĪňĵĭĔńĭėƞŅĺŇĔķĨŇŏıŊŗŀĪĶŅĭėĺŅĴĴň
ĬńĵĽŜŅėńĠ 
   D  ėŊŀȮ ėƞŅįĸĨƞŅĚĶŃľĺƞŅĚėŌƞėŃŐĬĬ 
   N  ėŊŀ  ěŜŅĬĺĬĔĸŋƞĴĨńĺŀĵƞŅĚľĶŊŀěŜŅĬĺĬėŌƞėŃŐĬĬ 
 
 4.2 ĽĩŇĨŇĽŜŅľĶńĭĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĭĭĽŀĭĩŅĴ 
 4.2.1 ħńĝĬňėĺŅĴĽŀħėĸƟŀĚȮIOC (Index of Item Objective Congruence) ŏıŊŗŀ
ĺŇŏėĶŅŃľƢȮėŜŅĬĺĦȮŐĸŃŐĮĸįĸėƞŅȮIOC (ĭŋĠĝĴȮĻĶňĽŃŀŅħ, 2545)ȮħńĚĽĴĔŅĶĪňŗȮ(5) ěŅĔŐĭĭĽŀĭĩŅĴ
ĪňŗįŌƟŏĝňŗĵĺĝŅĠœħƟĨĶĺěŏėĶŊŗŀĚĴŊŀĺŇěńĵĪńŘĚȮ3 ĪƞŅĬȮıĭĺƞŅĕƟŀėŜŅĩŅĴȮ12 ĕƟŀĬńŘĬŏĮƦĬœĮĨŅĴŏĔĦĤƢĔŅĶĨńħĽŇĬ
ėƞŅȮIOCȮĪŋĔĕƟŀȮőħĵıŇěŅĶĦŅœħƟěŅĔėƞŅȮ0.50 ĕŉŘĬœĮěŃĩŊŀĺƞŅĕƟŀėŜŅĩŅĴĴňŏĬŊŘŀľŅĪňŗŒĝƟœħƟȮĺńħœħƟĨĶĚ
ěŋħĮĶŃĽĚėƢŐĸŃĨĶĚĨŅĴŏĬŊŘŀľŅ 
 

 IOC = 
N
Rä      (5) 

  ŏĴŊŗŀȮIOC  ėŊŀȮ ħńĝĬňėĺŅĴĽŀħėĸƟŀĚ 
  äR ėŊŀȮ įĸĶĺĴėŃŐĬĬėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŏĝňŗĵĺĝŅĠ 
  ȮN  ėŊŀȮ ěŜŅĬĺĬįŌƟŏĝňŗĵĺĝŅĠ 
  
  ŏĴŊŗŀœħƟĕƟŀĴŌĸěŅĔĬńĔĻŉĔļŅĪňŗĨŀĭŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚıŀŒěĪňŗĴňĨƞŀĶŃĭĭ
ŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶŐĸƟĺěŉĚĬŜŅĴŅĺŇŏėĶŅŃľƢ



 78 

 
 

ĕƟŀĴŌĸĪŅĚĽĩŇĨŇıŊŘĬģŅĬȮœħƟŐĔƞȮ1) ėƞŅĶƟŀĵĸŃȮ(Percentage) 2) ėƞŅŏĜĸňŗĵŏĸĕėĦŇĨȮ(Arithmetic Mean) 
ľĶŊŀėƞŅŏĜĸňŗĵȮ(X) ıĶƟŀĴĔńĭȮ3) ĺńħėƞŅĔŅĶĔĶŃěŅĵĕŀĚĕƟŀĴŌĸőħĵŒĝƟėƞŅĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬȮ(S.D.) 
őħĵŒĝƟĽŌĨĶĕŀĚȮĭŋĠĝĴȮĻĶňĽŃŀŅħȮ&0323'ȮěŅĔĬńŘĬĬŜŅĴŅŏĮĶňĵĭŏĪňĵĭĔńĭŏĔĦĤƢŐĮĸėĺŅĴľĴŅĵȮ(ĭŋĠ
ĝĴȮĻĶňĽŃŀŅħ, 2545)ȮħńĚĬňŘ  
 
   ėƞŅŏĜĸňŗĵȮ4.51 ů 5.00 ľĴŅĵĩŉĚȮĴňėĺŅĴıŉĚıŀŒěĨƞŀĔŅĶŒĝƟĚŅĬĶŃĭĭĴŅĔĪňŗĽŋħ 
   ėƞŅŏĜĸňŗĵȮ3.51 ů 4.50 ľĴŅĵĩŉĚȮĴňėĺŅĴıŉĚıŀŒěĨƞŀĔŅĶŒĝƟĚŅĬĶŃĭĭĴŅĔ 
   ėƞŅŏĜĸňŗĵȮ2.51 ů 3.50 ľĴŅĵĩŉĚȮĴňėĺŅĴıŉĚıŀŒěĨƞŀĔŅĶŒĝƟĚŅĬĶŃĭĭĮŅĬĔĸŅĚ 
   ėƞŅŏĜĸňŗĵȮ1.51 ů 2.50 ľĴŅĵĩŉĚȮĴňėĺŅĴıŉĚıŀŒěĨƞŀĔŅĶŒĝƟĚŅĬĶŃĭĭĬƟŀĵ 
  ėƞŅŏĜĸňŗĵȮ1.00 ů 1.50 ľĴŅĵĩŉĚȮĴňėĺŅĴıŉĚıŀŒěĨƞŀĔŅĶŒĝƟĚŅĬĶŃĭĭĬƟŀĵĪňŗĽŋħ  
 
 4.2.2ȮėƞŅĶƟŀĵĸŃȮ(Percentage) ŏĮƦĬėƞŅĽĩŇĨŇĪňŗŏĮĶňĵĭŏĪňĵĭėĺŅĴĩňŗȮľĶŊŀěŜŅĬĺĬĪňŗ
ĨƟŀĚĔŅĶĔńĭėĺŅĴĩňŗȮľĶŊŀěŜŅĬĺĬĪńŘĚľĴħĪňŗŏĪňĵĭŏĮƦĬȮ/..ȮěŃľŅėƞŅĶƟŀĵĸŃȮ&ĭŋĠĝĴȮĻĶňĽŃŀŅħ, 0323'Ȯ
ħńĚĽĴĔŅĶĪňŗȮ(6)  
 

 P = 100
N

f
³      (6) 

  ŏĴŊŗŀȮP  ėŊŀȮ ėƞŅĶƟŀĵĸŃ 
   f   ėŊŀȮ ėĺŅĴĩňŗĪňŗĨƟŀĚĔŅĶŐĮĸĚŒľƟŏĮƦĬėƞŅĶƟŀĵĸŃ 
   N  ėŊŀ ȮěŜŅĬĺĬėĺŅĴĩňŗĪńŘĚľĴħ 
 
 4,3.3ȮėƞŅŏĜĸňŗĵȮ(X'Ȯ&ĭŋĠĝĴȮĻĶňĽŃŀŅħ, 0323'ȮħńĚĽĴĔŅĶĪňŗȮ(7) 
 

 (X' = 
N

Xä
     (7) 

 ŏĴŊŗŀȮ(X'Ȯ ėŊŀȮ ėƞŅŏĜĸňŗĵ 
   ȮȮȮȮȮȮȮäX ėŊŀȮ įĸĶĺĴĕŀĚĕƟŀĴŌĸĪńŘĚľĴħ 
           N  ėŊŀȮ ěŜŅĬĺĬįŌƟŒĝƟĶŃĭĭ 
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 4,3.4ȮėƞŅĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬȮ(Standard Deviation: S.D.) (ĭŋĠĝĴȮĻĶňĽŃŀŅħ, 
2545)ȮħńĚĽĴĔŅĶĪňŗȮ(8) 
 

 S.D. = 
1) - (n n

2)x( 2xn ä-ä    (8) 

   ŏĴŊŗŀȮ S.D.ȮėŊŀȮėƞŅĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬ 
   ȮȮȮȮȮȮȮȮäXȮ ėŊŀȮ įĸĶĺĴĕŀĚĕƟŀĴŌĸĪńŘĚľĴħ 

   ȮȮȮȮȮȮȮȮ2Xä  ėŊŀ ȮįĸĶĺĴĕŀĚĕƟŀĴŌĸŐĨƞĸŃĨńĺĵĔĔŜŅĸńĚĽŀĚ 
            N ėŊŀ ȮěŜŅĬĺĬįŌƟŒĝƟĶŃĭĭ 
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ĭĪĪňŗȮ2Ȯ 
įĸĔŅĶĺŇŏėĶŅŃľƢ 

 

 ĚŅĬĺŇěńĵŏĶŊŗŀĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸŏıŊŗŀŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅ

ĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶĬňŘȮŒĝƟĕƟŀĴŌĸĭńĦĤŇĨįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňȮ

ėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĮƖĔŅĶĻŉĔļŅȮ2556 ů 2558ȮĪňŗœħƟĚŅĬĪŜŅľĶŊŀĮĶŃĔŀĭŀŅĝňı

ŀŇĽĶŃȮěŜŅĬĺĬȮ400 ėĬ ěŜŅĬĺĬ 22 ėŋĦĸńĔļĦŃ ĮĶŃĔŀĭħƟĺĵ 1) ĕƟŀĴŌĸĪŃŏĭňĵĬĮĶŃĺńĨŇŐĸŃįĸ

ĔŅĶĻŉĔļŅ 2) ĕƟŀĴŌĸĳŅĺŃĔŅĶĴňĚŅĬĪŜŅ őħĵĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃŏĮĶňĵĭŏĪňĵĭĔŅĶ

ėńħŏĸŊŀĔėŋĦĸńĔļĦŃĪňŗĴňėĺŅĴŏľĴŅŃĽĴħƟĺĵŏĪėĬŇėȮRandom Forests ŏĪėĬŇėȮNeural Network 

ŐĸŃŏĪėĬŇėȮNaive Bayes ŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅ 

ĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮħƟĺĵĶŌĮŐĭĭĪňŗĺŇŏėĶŅŃľƢœħƟįĸěŅĔŏĪėĬŇėĔŅĶĪŜŅ

ŏľĴŊŀĚĕƟŀĴŌĸĪňŗĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĪňŗĽŋħĬŜŅĴŅıńĥĬŅĶŃĭĭŐĸŃĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıĔŅĶŒĝƟĚŅĬ 

őħĵįŌƟĺŇěńĵĕŀĬŜŅŏĽĬŀįĸĔŅĶĺŇŏėĶŅŃľƢȮ4 ľńĺĕƟŀȮħńĚĬňŘ 

  

1.ȮįĸĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃŐĸŃŏĮĶňĵĭŏĪňĵĭĺŇīňĔŅĶėńħŏĸŊŀĔ 
 1./, ĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮInfoGainAttributeEval ĶŅĵĸŃŏŀňĵħĔŅĶŏĸŊŀĔ
ĮĶńĭėƞŅĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃȮħńĚĨŅĶŅĚĪňŗȮ10ȮőħĵĴňįĸĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃȮħńĚĳŅıĪňŗȮ39 
 
ĨŅĶŅĚĪňŗȮ/. ĶŅĵĸŃŏŀňĵħĔŅĶŏĸŊŀĔĮĶńĭėƞŅĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮInfoGainAttributeEval 
Attribute Evaluator Method Cross - validation Configuration 

InfoGainAttributeEval Ranker Folds 10 weka.attributeSelection.Ranker 
-T - 1.7976931348623157E308 -
N -1 
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ĳŅıĪňŗȮ17 įĸĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĺŇīňȮInfoGainAttributeEval ħƟĺĵȮMethod Ranker 
Ȯ 
ȮȮȮȮȮ /,2ȮĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮCfsSubsetEval ĶŅĵĸŃŏŀňĵħĔŅĶŏĸŊŀĔĮĶńĭėƞŅĔŅĶ
ėńħŏĸŊŀĔėŋĦĸńĔļĦŃȮħńĚĨŅĶŅĚĪňŗȮ11ȮőħĵĴňįĸĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃȮħńĚĳŅıĪňŗȮ40 
 
ĨŅĶŅĚĪňŗȮ// ĶŅĵĸŃŏŀňĵħĔŅĶŏĸŊŀĔĮĶńĭėƞŅĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮCfsSubsetEval 
Attribute Evaluator Method Cross-validation Configuration 

CfsSubsetEval BestFirst Folds 10 weka.attributeSelection.BestFirst -D 
1 -N 5 
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ĳŅıĪňŗȮ2. įĸĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĺŇīňȮCfsSubsetEval ħƟĺĵȮMethod BestFirst 
 
 įĸĪħĸŀĚĔŅĶėńħŏĸŊŀĔěŅĔĪńŘĚľĴħȮ21 ėŋĦĸńĔļĦŃȮıĭĺƞŅĺŇīňȮInfoGainAttributeEvalȮ
ĽŅĴŅĶĩĸħŏľĸŊŀȮ6 ėŋĦĸńĔļĦŃȮħńĚĳŅıĪňŗȮ39ȮœħƟŐĔƞȮȮ1) ĽŅĕŅĺŇĝŅŏŀĔȮ2) ĺŇĝŅőĪȮ3) ĔŇěĔĶĶĴĕŀĚ
őĶĚŏĶňĵĬĪňŗŏėĵŏĕƟŅĶƞĺĴĴŅĔĪňŗĽŋħ 4) ĮĶŃŏĳĪĚŅĬĪňŗĪŜŅĕŀĚĭńĦĤŇĨȮ5)ėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩıŇŏĻļĪňŗĝƞĺĵŒľƟ
œħƟĚŅĬĕŀĚĭńĦĤŇĨȮ6) ĔŅĶĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟěŅĔĽŅĕŅĪňŗŏĶňĵĬĴŅĮĶŃĵŋĔĨƢŒĝƟĔńĭĚŅĬĪňŗĪŜŅȮŐĸŃĺŇīňȮ
CfsSubsetEvalȮĽŅĴŅĶĩĸħŏľĸŊŀȮ10 ėŋĦĸńĔļĦŃȮħńĚĳŅıĪňŗȮ40ȮœħƟŐĔƞȮ1) ĽŅĕŅĺŇĝŅőĪȮ2) ĔŇěĔĶĶĴ
ĕŀĚőĶĚŏĶňĵĬĪňŗŏėĵŏĕƟŅĶƞĺĴĴŅĔĪňŗĽŋħ 3) ŀŅĝňıĭŇħŅ 4) ŀŅĝňıĴŅĶħŅȮ5) ĽĩŅĬĳŅıĔŅĶĪŜŅĚŅĬĕŀĚ
ĭńĦĤŇĨ 6) ĮĶŃŏĳĪĚŅĬĪňŗĪŜŅĕŀĚĭńĦĤŇĨ 7) ėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩıŇŏĻļĪňŗĝƞĺĵŒľƟœħƟĚŅĬĕŀĚĭńĦĤŇĨ  
8) ěńĚľĺńħĪňŗĪŜŅĚŅĬĕŀĚĭńĦĤŇĨ 9) ĚŅĬĪňŗĪŜŅĨĶĚĔńĭĽŅĕŅĪňŗĽŜŅŏĶŖěľĶŊŀœĴƞĕŀĚĭńĦĤŇĨȮ10) ĔŅĶĽŅĴŅĶĩ
ĬŜŅėĺŅĴĶŌƟěŅĔĽŅĕŅĪňŗŏĶňĵĬĴŅĮĶŃĵŋĔĨƢŒĝƟĔńĭĚŅĬĪňŗĪŜŅĕŀĚĭńĦĤŇĨȮőħĵĽŅĴŅĶĩĬŜŅĴŅŏĮĶňĵĭŏĪňĵĭȮ
ĶƞĺĴĔńĭĔŅĶœĴƞėńħŏĸŊŀĔȮœħƟħńĚĨŅĶŅĚĪňŗȮ12 
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ĨŅĶŅĚĪňŗȮ/0 ŏĮĶňĵĭŏĪňĵĭĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĶŃľĺƞŅĚĺŇīňȮInfoGainAttributeEval ŐĸŃĺŇīňȮ
CfsSubsetEval ĶƞĺĴĔńĭĔŅĶœĴƞėńħŏĸŊŀĔȮ&Non ů Selection) 

 

 

Attributes 
(21 Attributes) 

Feature Selection 
(3) 

Non - 
Selection  

(1) 
InfoGainAttributeEval 

(6 Attributes) 

(2)  
CfsSubsetEval 
(10 Attributes) 

1. hornor   P 

2. major P  P 

3. minor P P P 

4. gender   P 

5. hometown   P 

6. type   P 

7. activity P P P 

8. f_income   P 

9. m_income   P 

10. f_job  P P 

11. m_job  P P 

12. statusjob  P P 

13. jobcat P P P 

14. talent P P P 

15. workplace  P P 

16. salary   P 

17. time   P 

18. match  P P 

19. knowledge P P P 

20. gpaxnormal   P 

21. oldgpaxnormal   P 

22.  Occgroup* ĕƟŀĴŌĸĔĸŋƞĴŀŅĝňı-ĨŜŅŐľĬƞĚĚŅĬȮŏĮƦĬėĸŅĽĞŉŗĚŏĮƦĬėƞŅŏĮƚŅľĴŅĵȮ&Target)* 
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 1.3 įĸĔŅĶŏĮĶňĵĭŏĪňĵĭĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃŐĸŃĔŅĶœĴƞėńħŏĸŊŀĔėŋĦĸńĔļĦŃȮ 
 ĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĶŃľĺƞŅĚĺŇīňȮInfoGainAttributeEvalȮĺŇīňȮCfsSubsetEval 
ŐĸŃĔŅĶœĴƞėńħŏĸŊŀĔėŋĦĸńĔļĦŃȮ(Non ů Selection) ĽŅĴŅĶĩĽĶŋĮįĸŏĮĶňĵĭŏĪňĵĭĶƞĺĴĔńĭĔŅĶĪŜŅ
ŏľĴŊŀĚĕƟŀĴŌĸħƟĺĵŏĪėĬŇėȮRandom ForestȮŏĪėĬŇėȮNeural Network ŐĸŃŏĪėĬŇėȮNaive BayesȮħńĚ
ĨŅĶŅĚĪňŗ 13 
 
ĨŅĶŅĚĪňŗȮ/1ȮįĸĔŅĶĺŇŏėĶŅŃľƢŏĮĶňĵĭŏĪňĵĭěŅĔĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸĪńŘĚȮ 
1ȮŏĪėĬŇė 

Models Feature Selection Attributes Accuracy Parameter 

Random 

Forest 

(RF) 

(1) InfoGain 6 70 weka.classifiers.trees.R

andomForest -P 100 -I 

127 -num-slots 1 -K 0 

-M 1.0 -V 0.001 -S 1 

(2) Cfs 10 67 

(3) Non -Selection 21 71* 

Neural 

Network 

(NN) 

(1) InfoGain 6 71* weka.classifiers.functio

ns.MultilayerPerceptro

n -L 0.3 -M 0.4 -N 500 

-V 0 -S 0 -E 20 -H 1 

(2) Cfs 10 70 

(3) Non -Selection 21 69 

Naive 

Bayes 

(NB) 

(1) InfoGain 6 67 weka.classifiers.bayes.

NaiveBayes (2) Cfs 10 68* 

(3) Non -Selection 21 62 

  
 ěŅĔĨŅĶŅĚĪňŗȮ13Ȯ ŐĽħĚįĸĸńıīƢĔŅĶĺŇŏėĶŅŃľƢŏĮĶňĵĭŏĪňĵĭěŅĔĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃ
ħƟĺĵŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸĪńŘĚȮ3 ŏĪėĬŇėȮőħĵĔŅĶĪħĽŀĭĔńĭĝŋħĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟȮ&Training) ěŜŅĬĺĬȮ280 
ĶŃŏĭňĵĬȮŏıŊŗŀĽĶƟŅĚŐĭĭěŜŅĸŀĚŐĸŃĬŜŅŐĭĭěŜŅĸŀĚĪňŗŒľƟįĸėƞŅėĺŅĴĩŌĔĨƟŀĚĴŅĔĪňŗĽŋħŒĝƟŒĬĔŅĶĪħĽŀĭĔńĭ
ĝŋħĕƟŀĴŌĸĔŅĶĪħĽŀĭȮ(Testing) ěŜŅĬĺĬȮ120 ĶŃŏĭňĵĬȮ ıĭĺƞŅĔŅĶŏĸŊŀĔėŋĦĸńĔļĦŃĮƤěěńĵĕƟŀĴŌĸĬŜŅŏĕƟŅ
ħƟĺĵĔŅĶœĴƞėńħŏĸŊŀĔȮ&Non -Selection'ȮŐĸŃĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīň InfoGainAttributeEvalȮ
ĴňėƞŅėĺŅĴĩŌĔĨƟŀĚŏĪƞŅĔńĬȮőħĵĴňėƞŅŏĜĸňŗĵĶƟŀĵĸŃȮ71ȮĶŀĚĸĚĴŅėŊŀĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīň 
CfsSubsetEval 
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 ěŅĔĬńŘĬĪŜŅĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸħƟĺĵŏĪėĬŇėĪńŘĚȮ1ȮŏĪėĬŇėŒĬŐĨƞĸŃ
ĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĪňŗĴňėĺŅĴŐĨĔĨƞŅĚĔńĬŒĬĪňŗĬňŘěŃŐĽħĚėƞŅŏĜĸňŗĵőħĵĶĺĴĪńŘĚȮ1ȮŏĪėĬŇėőħĵľŅ
įĸĸńıīƢĕŀĚŐĭĭěŜŅĸŀĚĪŜŅĬŅĵĪňŗĴňėĺŅĴĩŌĔĨƟŀĚŏıŊŗŀŏĮĶňĵĭŏĪňĵĭĔŅĶěŜŅŐĬĔĕƟŀĴŌĸȮħńĚŐĽħĚĨŅĶŅĚĪňŗȮ14 
 

ĨŅĶŅĚĪňŗȮ/2 įĸĔŅĶĺŇŏėĶŅŃľƢŏĮĶňĵĭŏĪňĵĭėƞŅŏĜĸňŗĵȮ&Average) ŐĭĭěŜŅĸŀĚĪŜŅĬŅĵįĸĪňŗĴňėĺŅĴĩŌĔĨƟŀĚ
ěŅĔĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĨńĺŐĮĶħƟĺĵŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸĪńŘĚȮ3 ŏĪėĬŇė 

Models Feature Selection Accuracy MAE 

Random Forest (RF) 

(1) InfoGain 70 0.1903 

(2) Cfs 67 0.1957 

(3) Non -Selection 71 0.2066 

Average 69(2) 0.1975 

Neural Network (NN) 

(1) InfoGain 71 0.1817 

(2) Cfs 70 0.1806 

(3) Non -Selection 69 0.1870 

Average 70(1) 0.1831 

Naive Bayes (NB) 

(1) InfoGain 67 0.1831 

(2) Cfs 68 0.1806 

(3) Non -Selection 62 0.1804 

Average 66(3) 0.1814 

   
  ěŅĔĨŅĶŅĚĪňŗȮ14 ŐĽħĚįĸĸńıīƢĔŅĶŏĮĶňĵĭŏĪňĵĭėƞŅŏĜĸňŗĵȮ&Average) ŐĭĭěŜŅĸŀĚĪŜŅĬŅĵ
įĸĪňŗĴňėĺŅĴĩŌĔĨƟŀĚěŅĔĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĨńĺŐĮĶħƟĺĵŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸ ıĭĺƞŅŏĪėĬŇėȮ
Neural Network ĴňėĺŅĴĩŌĔĨƟŀĚĴŅĔĪňŗĽŋħĪňŗĶƟŀĵĸŃȮ5.ȮĴňėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬĽĴĭŌĶĦƢŏĜĸňŗĵĪňŗȮ
.,/61/ȮĶŀĚĸĚĴŅėŊŀŏĪėĬŇėȮRandom Forest őħĵĴňėƞŅėĺŅĴĩŌĔĨƟŀĚĪňŗĶƟŀĵĸŃȮ47ȮėƞŅėĺŅĴėĸŅħ
ŏėĸŊŗŀĬĽĴĭŌĶĦƢŏĜĸňŗĵĪňŗȮ.,/753ȮŐĸŃŏĪėĬŇėȮNaive Bayes ĴňėĺŅĴĩŌĔĨƟŀĚĪňŗĽŋħĪňŗĶƟŀĵĸŃȮ44Ȯ 
ėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬĽĴĭŌĶĦƢŏĜĸňŗĵĪňŗȮ.,/6/2ȮĨŅĴĸŜŅħńĭ 
 

2.ȮįĸĔŅĶıńĥĬŅŐĸŃŏĮĶňĵĭŏĪňĵĭŐĭĭěŜŅĸŀĚ  
 ĚŅĬĺŇěńĵĬňŘįŌƟĺŇěńĵœħƟĪħĸŀĚĮĶńĭıŅĶŅĴŇŏĨŀĶƢŀńĸĔŀĶŇīŉĴĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĕŀĚŐĭĭěŜŅĸŀĚ
ĪńŘĚȮ3 ŏĪėĬŇėȮĮĶŃĔŀĭħƟĺĵŏĪėĬŇėȮRandom Forests ĨŅĴĕƟŀȮ2.1 ŏĪėĬŇėȮNeural Network ĨŅĴ
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ĕƟŀȮ2.2 ŐĸŃŏĪėĬŇėȮNaive Bayes ĨŅĴĕƟŀȮ2.3 ŏıŊŗŀľŅėƞŅėĺŅĴĩŌĔĨƟŀĚĪňŗĴŅĔĪňŗĽŋħőħĵĴňĔŅĶĮĶńĭ
ėƞŅıŅĶŅĴŇŏĨŀĶƢŒĬőĮĶŐĔĶĴȮWEKA őħĵĴňĔŅĶŐĽħĚľĬƟŅěŀįĸĸńıīƢĕŀĚőĮĶŐĔĶĴȮWEKA œħƟħńĚĳŅıĪňŗȮ
41 ů ĳŅıĪňŗȮ58 
 

 2.1 ŏĪėĬŇė Random Forest (RF)ȮőħĵĮĶńĭėƞŅıŅĶŅĴŇŏĨŀĶƢĪňŗ
weka.classifiers.trees.RandomForest -P 100 -I 127 -num-slots 1 -K 0 -M 1.0 -V 0.001 -S 1 
 

 

ĳŅıĪňŗȮ2/ ĝŋħĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟȮ&Training) ĶƟŀĵĸŃȮ70 ħƟĺĵĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīň
InfoGainAttributeEval őħĵŒĝƟŏĪėĬŇėȮRandom Forest 
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ĳŅıĪňŗȮ20 ĝŋħĕƟŀĴŌĸĔŅĶĪħĽŀĭȮ&Testing) ĶƟŀĵĸŃȮ30 ħƟĺĵĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīň
InfoGainAttributeEval őħĵŒĝƟŏĪėĬŇėȮRandom Forest 
 

 ěŅĔĳŅıĪňŗȮ41 ŐĸŃĳŅıĪňŗȮ42 ŐĽħĚįĸĔŅĶĪħĽŀĭėĺŅĴĩŌĔĨƟŀĚĕŀĚĔŅĶěŜŅŐĬĔ
ĮĶŃŏĳĪĕƟŀĴŌĸŒĬĽńħĽƞĺĬĝŋħĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟȮ&Training) ĶƟŀĵĸŃȮ70 ěŜŅĬĺĬȮ280 ĶŃŏĭňĵĬȮŏıŊŗŀŏĮƦĬ
ĕƟŀĴŌĸİƗĔĽŀĬȮŐĸŃĽńħĽƞĺĬĝŋħĕƟŀĴŌĸĔŅĶĪħĽŀĭȮ&Testing) ĶƟŀĵĸŃȮ30 ěŜŅĬĺĬȮ120 ĶŃŏĭňĵĬ ħƟĺĵĔŅĶ
ėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮInfoGainAttributeEval őħĵŒĝƟŏĪėĬŇėȮRandom Forest ıĭĺƞŅ
ŐĭĭěŜŅĸŀĚĪňŗŒĝƟĝŋħĕƟŀĴŌĸĪħĽŀĭȮ&Testing) ĴňėĺŅĴĩŌĔĨƟŀĚĪňŗĶƟŀĵĸŃȮ70 ŐĸŃĴňėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬ
ĽĴĭŌĶĦƢŏĜĸňŗĵĪňŗȮ.,/903 
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ĳŅıĪňŗȮ21 ĝŋħĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟȮ&Training) ĶƟŀĵĸŃȮ70 ħƟĺĵĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮ
CfsSubsetEval őħĵŒĝƟŏĪėĬŇėȮRandom Forest 
 

 

ĳŅıĪňŗȮ22 ĝŋħĕƟŀĴŌĸĔŅĶĪħĽŀĭȮ&Testing) ĶƟŀĵĸŃȮ30 ħƟĺĵĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮ
CfsSubsetEval őħĵŒĝƟŏĪėĬŇėȮRandom Forest 
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 ěŅĔĳŅıĪňŗȮ43 ŐĸŃĳŅıĪňŗȮ44 ŐĽħĚįĸĔŅĶĪħĽŀĭėĺŅĴĩŌĔĨƟŀĚĕŀĚĔŅĶěŜŅŐĬĔ
ĮĶŃŏĳĪĕƟŀĴŌĸŒĬĽńħĽƞĺĬĝŋħĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟȮ&Training) ĶƟŀĵĸŃȮ70 ěŜŅĬĺĬȮ280 ĶŃŏĭňĵĬȮŏıŊŗŀŏĮƦĬ
ĕƟŀĴŌĸİƗĔĽŀĬȮŐĸŃĽńħĽƞĺĬĝŋħĕƟŀĴŌĸĔŅĶĪħĽŀĭȮ&Testing) ĶƟŀĵĸŃȮ30 ěŜŅĬĺĬȮ120 ĶŃŏĭňĵĬ ħƟĺĵĔŅĶ
ėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮCfsSubsetEval őħĵŒĝƟŏĪėĬŇėȮRandom Forest ıĭĺƞŅŐĭĭěŜŅĸŀĚĪňŗŒĝƟ
ĝŋħĕƟŀĴŌĸĪħĽŀĭȮ&Testing) ĴňėĺŅĴĩŌĔĨƟŀĚĪňŗĶƟŀĵĸŃȮ67 ŐĸŃĴňėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬĽĴĭŌĶĦƢŏĜĸňŗĵĪňŗȮ
.,/957 
 

 

ĳŅıĪňŗȮ23 ĝŋħĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟȮ&Training) ĶƟŀĵĸŃȮ70 ħƟĺĵĔŅĶœĴƞėńħŏĸŊŀĔėŋĦĸńĔļĦŃȮ&Non ů 
Selection) őħĵŒĝƟŏĪėĬŇėȮRandom Forest 
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ĳŅıĪňŗȮ24 ĝŋħĕƟŀĴŌĸĔŅĶĪħĽŀĭȮ&Testing) ĶƟŀĵĸŃȮ30 ħƟĺĵĔŅĶœĴƞėńħŏĸŊŀĔėŋĦĸńĔļĦŃȮ&Non ů 
Selection) őħĵŒĝƟŏĪėĬŇėȮRandom Forest 
 

 ěŅĔĳŅıĪňŗȮ45 ŐĸŃĳŅıĪňŗȮ46 ŐĽħĚįĸĔŅĶĪħĽŀĭėĺŅĴĩŌĔĨƟŀĚĕŀĚĔŅĶěŜŅŐĬĔ
ĮĶŃŏĳĪĕƟŀĴŌĸŒĬĽńħĽƞĺĬĝŋħĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟȮ&Training) ĶƟŀĵĸŃȮ70 ěŜŅĬĺĬȮ280 ĶŃŏĭňĵĬȮŏıŊŗŀŏĮƦĬ
ĕƟŀĴŌĸİƗĔĽŀĬȮŐĸŃĽńħĽƞĺĬĝŋħĕƟŀĴŌĸĔŅĶĪħĽŀĭȮ&Testing) ĶƟŀĵĸŃȮ30 ěŜŅĬĺĬȮ120 ĶŃŏĭňĵĬ ħƟĺĵĔŅĶ
œĴƞėńħŏĸŊŀĔėŋĦĸńĔļĦŃȮ&Non ů Selection) őħĵŒĝƟŏĪėĬŇėȮRandom Forest ıĭĺƞŅŐĭĭěŜŅĸŀĚĪňŗŒĝƟ
ĝŋħĕƟŀĴŌĸĪħĽŀĭȮ&Testing) ĴňėĺŅĴĩŌĔĨƟŀĚĪňŗĶƟŀĵĸŃȮ71 ŐĸŃĴňėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬĽĴĭŌĶĦƢŏĜĸňŗĵĪňŗȮ
.,2066 
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 2.2 ŏĪėĬŇė Neural Network (NN) őħĵĮĶńĭėƞŅıŅĶŅĴŇŏĨŀĶƢĪňŗ
weka.classifiers.functions.MultilayerPerceptron -L 0.3 -M 0.4 -N 500 -V 0 -S 0 -E 20 -H 1 
 

 

ĳŅıĪňŗȮ25 ĝŋħĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟȮ&Training) ĶƟŀĵĸŃȮ70 ħƟĺĵĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīň
InfoGainAttributeEval őħĵŒĝƟŏĪėĬŇėȮNeural Network 
 

 

ĳŅıĪňŗȮ26 ĝŋħĕƟŀĴŌĸĔŅĶĪħĽŀĭȮ&Testing) ĶƟŀĵĸŃȮ30 ħƟĺĵĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮ
InfoGainAttributeEval őħĵŒĝƟŏĪėĬŇėȮNeural Network 
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 ěŅĔĳŅıĪňŗȮ47ȮŐĸŃĳŅıĪňŗȮ48ȮŐĽħĚįĸĔŅĶĪħĽŀĭėĺŅĴĩŌĔĨƟŀĚĕŀĚĔŅĶěŜŅŐĬĔ
ĮĶŃŏĳĪĕƟŀĴŌĸŒĬĽńħĽƞĺĬĝŋħĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟȮ&Training) ĶƟŀĵĸŃȮ70ȮěŜŅĬĺĬȮ280ȮĶŃŏĭňĵĬȮŏıŊŗŀŏĮƦĬ
ĕƟŀĴŌĸİƗĔĽŀĬȮŐĸŃĽńħĽƞĺĬĝŋħĕƟŀĴŌĸĔŅĶĪħĽŀĭȮ&Testing) ĶƟŀĵĸŃȮ30ȮěŜŅĬĺĬȮ120ȮĶŃŏĭňĵĬȮħƟĺĵĔŅĶ
ėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮInfoGainAttributeEvalȮőħĵŒĝƟŏĪėĬŇėȮNeural NetworkȮıĭĺƞŅ
ŐĭĭěŜŅĸŀĚĪňŗŒĝƟĝŋħĕƟŀĴŌĸĪħĽŀĭȮ&Testing) ĴňėĺŅĴĩŌĔĨƟŀĚĪňŗĶƟŀĵĸŃȮ71ȮŐĸŃĴňėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬ
ĽĴĭŌĶĦƢŏĜĸňŗĵĪňŗȮ0.1817 
 

 

ĳŅıĪňŗȮ27 ĝŋħĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟȮ&Training) ĶƟŀĵĸŃȮ70 ħƟĺĵĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮ
CfsSubsetEval őħĵŒĝƟŏĪėĬŇėȮNeural Network 



 93 

 
 

 

ĳŅıĪňŗȮ3. ĝŋħĕƟŀĴŌĸĔŅĶĪħĽŀĭȮ&Testing) ĶƟŀĵĸŃȮ30 ħƟĺĵĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮ
CfsSubsetEval őħĵŒĝƟŏĪėĬŇėȮNeural Network 
 
 ěŅĔĳŅıĪňŗȮ49ȮŐĸŃĳŅıĪňŗȮ50ȮŐĽħĚįĸĔŅĶĪħĽŀĭėĺŅĴĩŌĔĨƟŀĚĕŀĚĔŅĶěŜŅŐĬĔ
ĮĶŃŏĳĪĕƟŀĴŌĸŒĬĽńħĽƞĺĬĝŋħĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟȮ&Training) ĶƟŀĵĸŃȮ70ȮěŜŅĬĺĬȮ280ȮĶŃŏĭňĵĬȮŏıŊŗŀŏĮƦĬ
ĕƟŀĴŌĸİƗĔĽŀĬȮŐĸŃĽńħĽƞĺĬĝŋħĕƟŀĴŌĸĔŅĶĪħĽŀĭȮ&Testing) ĶƟŀĵĸŃȮ30ȮěŜŅĬĺĬȮ120ȮĶŃŏĭňĵĬȮħƟĺĵĔŅĶ
ėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮCfsSubsetEval őħĵŒĝƟŏĪėĬŇėȮNeural NetworkȮıĭĺƞŅŐĭĭěŜŅĸŀĚĪňŗŒĝƟ
ĝŋħĕƟŀĴŌĸĪħĽŀĭȮ&Testing) ĴňėĺŅĴĩŌĔĨƟŀĚĪňŗĶƟŀĵĸŃȮ70ȮŐĸŃĴňėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬĽĴĭŌĶĦƢŏĜĸňŗĵĪňŗȮ
0.1806 
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ĳŅıĪňŗȮ3/ ĝŋħĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟȮ&Training) ĶƟŀĵĸŃȮ70 ħƟĺĵĔŅĶœĴƞėńħŏĸŊŀĔėŋĦĸńĔļĦŃȮ&Non ů 
Selection) őħĵŒĝƟŏĪėĬŇėȮNeural Network 
 

 

ĳŅıĪňŗȮ30 ĝŋħĕƟŀĴŌĸĔŅĶĪħĽŀĭȮ&Testing) ĶƟŀĵĸŃȮ30 ħƟĺĵĔŅĶœĴƞėńħŏĸŊŀĔėŋĦĸńĔļĦŃȮ&Non ů 
Selection) őħĵŒĝƟŏĪėĬŇėȮNeural Network 
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 ěŅĔĳŅıĪňŗȮ51ȮŐĸŃĳŅıĪňŗȮ52ȮŐĽħĚįĸĔŅĶĪħĽŀĭėĺŅĴĩŌĔĨƟŀĚĕŀĚĔŅĶěŜŅŐĬĔ
ĮĶŃŏĳĪĕƟŀĴŌĸŒĬĽńħĽƞĺĬĝŋħĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟȮ&Training) ĶƟŀĵĸŃȮ70ȮěŜŅĬĺĬȮ280ȮĶŃŏĭňĵĬȮŏıŊŗŀŏĮƦĬ
ĕƟŀĴŌĸİƗĔĽŀĬȮŐĸŃĽńħĽƞĺĬĝŋħĕƟŀĴŌĸĔŅĶĪħĽŀĭȮ&Testing) ĶƟŀĵĸŃȮ30ȮěŜŅĬĺĬȮ120ȮĶŃŏĭňĵĬȮħƟĺĵĔŅĶ
œĴƞėńħŏĸŊŀĔėŋĦĸńĔļĦŃȮ&Non ů Selection) őħĵŒĝƟŏĪėĬŇėȮNeural Network ıĭĺƞŅŐĭĭěŜŅĸŀĚĪňŗŒĝƟ
ĝŋħĕƟŀĴŌĸĪħĽŀĭȮ&Testing) ĴňėĺŅĴĩŌĔĨƟŀĚĪňŗĶƟŀĵĸŃȮ69ȮŐĸŃĴňėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬĽĴĭŌĶĦƢŏĜĸňŗĵĪňŗȮ
0.187 
 
 2.3 ŏĪėĬŇėȮNaive Bayes (NB)ȮőħĵœĴƞĴňĔŅĶĮĶńĭėƞŅıŅĶŅĴŇŏĨŀĶƢȮ
weka.classifiers.bayes.NaiveBayes 
 

 

ĳŅıĪňŗȮ31 ĝŋħĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟȮ&Training) ĶƟŀĵĸŃȮ70 ħƟĺĵĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮ
InfoGainAttributeEval őħĵŒĝƟŏĪėĬŇėȮNaive Bayes 
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ĳŅıĪňŗȮ32 ĝŋħĕƟŀĴŌĸĔŅĶĪħĽŀĭȮ&Testing) ĶƟŀĵĸŃȮ30 ħƟĺĵĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮ
InfoGainAttributeEval őħĵŒĝƟŏĪėĬŇėȮNaive Bayes 
 
 ěŅĔĳŅıĪňŗȮ53ȮŐĸŃĳŅıĪňŗȮ54ȮŐĽħĚįĸĔŅĶĪħĽŀĭėĺŅĴĩŌĔĨƟŀĚĕŀĚĔŅĶěŜŅŐĬĔ
ĮĶŃŏĳĪĕƟŀĴŌĸŒĬĽńħĽƞĺĬĝŋħĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟȮ&Training) ĶƟŀĵĸŃȮ70ȮěŜŅĬĺĬȮ280ȮĶŃŏĭňĵĬȮŏıŊŗŀŏĮƦĬ
ĕƟŀĴŌĸİƗĔĽŀĬȮŐĸŃĽńħĽƞĺĬĝŋħĕƟŀĴŌĸĔŅĶĪħĽŀĭȮ&Testing) ĶƟŀĵĸŃȮ30ȮěŜŅĬĺĬȮ120ȮĶŃŏĭňĵĬȮħƟĺĵĔŅĶ
ėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮInfoGainAttributeEvalȮőħĵŒĝƟŏĪėĬŇėȮNaive BayesȮıĭĺƞŅŐĭĭěŜŅĸŀĚ
ĪňŗŒĝƟĝŋħĕƟŀĴŌĸĪħĽŀĭȮ&Testing) ĴňėĺŅĴĩŌĔĨƟŀĚĪňŗĶƟŀĵĸŃȮ67ȮŐĸŃĴňėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬĽĴĭŌĶĦƢŏĜĸňŗĵ
ĪňŗȮ0.1831 
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ĳŅıĪňŗȮ33 ĝŋħĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟȮ&Training) ĶƟŀĵĸŃȮ70 ħƟĺĵĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮ
CfsSubsetEval őħĵŒĝƟŏĪėĬŇėȮNaive Bayes 
 

 

ĳŅıĪňŗȮ34 ĝŋħĕƟŀĴŌĸĔŅĶĪħĽŀĭȮ&Testing) ĶƟŀĵĸŃȮ30 ħƟĺĵĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīň
CfsSubsetEval őħĵŒĝƟŏĪėĬŇėȮNaive Bayes 
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 ěŅĔĳŅıĪňŗȮ55ȮŐĸŃĳŅıĪňŗȮ56ȮŐĽħĚįĸĔŅĶĪħĽŀĭėĺŅĴĩŌĔĨƟŀĚĕŀĚĔŅĶěŜŅŐĬĔ
ĮĶŃŏĳĪĕƟŀĴŌĸŒĬĽńħĽƞĺĬĝŋħĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟȮ&Training) ĶƟŀĵĸŃȮ70ȮěŜŅĬĺĬȮ280ȮĶŃŏĭňĵĬȮŏıŊŗŀŏĮƦĬ
ĕƟŀĴŌĸİƗĔĽŀĬȮŐĸŃĽńħĽƞĺĬĝŋħĕƟŀĴŌĸĔŅĶĪħĽŀĭȮ&Testing) ĶƟŀĵĸŃȮ30ȮěŜŅĬĺĬȮ120ȮĶŃŏĭňĵĬȮħƟĺĵĔŅĶ
ėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮCfsSubsetEval őħĵŒĝƟŏĪėĬŇėȮNaive Bayes ıĭĺƞŅŐĭĭěŜŅĸŀĚĪňŗŒĝƟĝŋħ
ĕƟŀĴŌĸĪħĽŀĭȮ&Testing) ĴňėĺŅĴĩŌĔĨƟŀĚĪňŗĶƟŀĵĸŃȮ68ȮŐĸŃĴňėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬĽĴĭŌĶĦƢŏĜĸňŗĵĪňŗȮ
0.1806 
 

 

ĳŅıĪňŗȮ35 ĝŋħĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟȮ&Training) ĶƟŀĵĸŃȮ70 ħƟĺĵĔŅĶœĴƞėńħŏĸŊŀĔėŋĦĸńĔļĦŃȮ&Non ů 
Selection) őħĵŒĝƟŏĪėĬŇėȮNaive Bayes 
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ĳŅıĪňŗȮ36 ĝŋħĕƟŀĴŌĸĔŅĶĪħĽŀĭȮ&Testing) ĶƟŀĵĸŃȮ30 ħƟĺĵĔŅĶœĴƞėńħŏĸŊŀĔėŋĦĸńĔļĦŃȮ&Non ů 
Selection) őħĵŒĝƟŏĪėĬŇėȮNaive Bayes 
 
 ěŅĔĳŅıĪňŗȮ57ȮŐĸŃĳŅıĪňŗȮ58ȮŐĽħĚįĸĔŅĶĪħĽŀĭėĺŅĴĩŌĔĨƟŀĚĕŀĚĔŅĶěŜŅŐĬĔ
ĮĶŃŏĳĪĕƟŀĴŌĸŒĬĽńħĽƞĺĬĝŋħĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟȮ&Training) ĶƟŀĵĸŃȮ70ȮěŜŅĬĺĬȮ280ȮĶŃŏĭňĵĬȮŏıŊŗŀŏĮƦĬ
ĕƟŀĴŌĸİƗĔĽŀĬȮŐĸŃĽńħĽƞĺĬĝŋħĕƟŀĴŌĸĔŅĶĪħĽŀĭȮ&Testing) ĶƟŀĵĸŃȮ30ȮěŜŅĬĺĬȮ120ȮĶŃŏĭňĵĬȮħƟĺĵĔŅĶ
œĴƞėńħŏĸŊŀĔėŋĦĸńĔļĦŃȮ&Non ů Selection) őħĵŒĝƟŏĪėĬŇėȮNaive Bayes ıĭĺƞŅŐĭĭěŜŅĸŀĚĪňŗŒĝƟĝŋħ
ĕƟŀĴŌĸĪħĽŀĭȮ&Testing) ĴňėĺŅĴĩŌĔĨƟŀĚĪňŗĶƟŀĵĸŃȮ62ȮŐĸŃĴňėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬĽĴĭŌĶĦƢŏĜĸňŗĵĪňŗȮ
0.1804 
  

 2.4 įĸĔŅĶŏĮĶňĵĭŏĪňĵĭĔŅĶĮĶŃŏĴŇĬįĸŐĭĭěŜŅĸŀĚħƟĺĵŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸȮőħĵ
ıŇěŅĶĦŅĺńħěŅĔėƞŅėĺŅĴĩŌĔĨƟŀĚĕŀĚĔŅĶěŜŅŐĬĔĕƟŀĴŌĸȮ&Accuracy) ĪňŗĴňėƞŅĴŅĔĪňŗĽŋħŐĸŃĺńħěŅĔėƞŅ
ėĺŅĴėĸŅħŏėĸŊŗŀĬĽĴĭŌĶĦƢŏĜĸňŗĵȮ&Mean Absolute Error: MAE) ŏıŊŗŀĺńħĔŅĶĔĶŃěŅĵĕŀĚĕƟŀĴŌĸ
ėŋĦĸńĔļĦŃĨńĺŐĮĶĪňŗĴňėĺŅĴĽŜŅėńĠĨƞŀėƞŅĪňŗĪŜŅĬŅĵȮľŅĔĴňėƞŅĬƟŀĵŐĽħĚĺƞŅŐĭĭěŜŅĸŀĚėƞŅĪňŗĪŜŅĬŅĵ
ĽŅĴŅĶĩĮĶŃĴŅĦœħƟŒĔĸƟŏėňĵĚĔńĭėƞŅĪňŗŐĪƟěĶŇĚ ħńĚĨŅĶŅĚĪňŗȮ15 
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ĨŅĶŅĚĪňŗȮ/3 įĸĔŅĶĺŇŏėĶŅŃľƢŏĮĶňĵĭŏĪňĵĭĔŅĶĮĶŃŏĴŇĬįĸŐĭĭěŜŅĸŀĚħƟĺĵŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸĪńŘĚȮ3 
ŏĪėĬŇėěŅĔĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃ 
Feature Selection Attributes Models Accuracy MAE 

(1) InfoGain 6 

Random Forest (RF) 70* 0.1903(4) 

Neural Network 71* 0.1817(1) 

Naive Bayes 67 0.1831 

(2) Cfs 10 

Random Forest (RF) 67 0.1957 

Neural Network 70* 0.1806(3) 

Naive Bayes 68 0.1806 

(3) Non - Selection 21 

Random Forest (RF) 71* 0.2066(2) 

Neural Network 69 0.1870 

Naive Bayes 62 0.1804 
 

 ěŅĔĨŅĶŅĚĪňŗȮ15ȮěŃıĭĺƞŅĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮInfoGainAttributeEval 
őħĵŒĝƟŐĭĭěŜŅĸŀĚŏĪėĬŇėȮNeural Network ĴňėƞŅėĺŅĴĩŌĔĨƟŀĚĪňŗĴŅĔĪňŗĽŋħőħĵĴňėƞŅŏĜĸňŗĵĶƟŀĵĸŃȮ5/ȮĞŉŗĚ
ŏĪƞŅĔńĭĔŅĶœĴƞėńħŏĸŊŀĔȮ&Non - Selection) őħĵŒĝƟŐĭĭěŜŅĸŀĚŏĪėĬŇėȮRandom Forest  ŐĨƞĴňėƞŅ
ėĺŅĴėŅħŏėĸŊŗŀĬŏĜĸňŗĵŐĨĔĨƞŅĚĔńĬĪňŗȮ.,/6/5ȮŐĸŃȮ.,0.44ȮĨŅĴĸŜŅħńĭȮĶŀĚĸĚĴŅŏĮƦĬĔŅĶėńħŏĸŊŀĔ
ėŋĦĸńĔļĦŃȮħƟĺĵĺŇīňȮCfsSubsetEval őħĵŒĝƟŐĭĭěŜŅĸŀĚŏĪėĬŇėȮNeural Network ĴňėƞŅėĺŅĴĩŌĔĨƟŀĚ
ĶŀĚĸĚĴŅőħĵĴňėƞŅŏĜĸňŗĵĶƟŀĵĸŃȮ5.ȮĞŉŗĚŏĪƞŅĔńĭĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮInfoGainAttributeEval  
őħĵŒĝƟŐĭĭěŜŅĸŀĚŏĪėĬŇėȮRandom Forest ŐĨƞĴňėƞŅėĺŅĴėŅħŏėĸŊŗŀĬŏĜĸňŗĵŐĨĔĨƞŅĚĔńĬĪňŗȮ.,/6.4ȮŐĸŃȮ
.,/7.1ȮĨŅĴĸŜŅħńĭ ŏĴŊŗŀıĭĺƞŅįĸĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮInfoGainAttributeEvalȮĴňėƞŅėĺŅĴ
ĩŌĔĨƟŀĚĪňŗĴŅĔĪňŗĽŋħŐĸƟĺěŉĚĬŜŅĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňħńĚĔĸƞŅĺĴŅĪħĽŀĭĮĶŃĽŇĪīŇĳŅı
ŐĭĭěŜŅĸŀĚ 
 
3. įĸĔŅĶĪħĽŀĭŐĸŃŏĮĶňĵĭŏĪňĵĭĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıŐĭĭěŜŅĸŀĚ  
 ıŇěŅĶĦŅĺńħěŅĔėƞŅėĺŅĴĩŌĔĨƟŀĚĕŀĚĔŅĶěŜŅŐĬĔĕƟŀĴŌĸȮ&Accuracy) ĪňŗĴňėƞŅĴŅĔĪňŗĽŋħȮ 
ŒĬőĮĶŐĔĶĴȮWEKAȮőħĵĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮInfoGainAttributeEval ŏĮĶňĵĭŏĪňĵĭ
ĮĶŃĽŇĪīŇĳŅıĕŀĚŐĭĭěŜŅĸŀĚĪńŘĚȮ3 ŏĪėĬŇėĺƞŅĴňėĺŅĴŐĨĔĨƞŅĚĔńĬŀĵƞŅĚĴňĬńĵĽŜŅėńĠĪŅĚĽĩŇĨŇĪňŗĶŃħńĭȮ
0.05 ľĶŊŀœĴƞĬńŘĬȮěŃĪŜŅĔŅĶĪħĽŀĭėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚŐĭĭěŜŅĸŀĚĔńĭĝŋħĕƟŀĴŌĸĪńŘĚȮ3 ĝŋħŏıŊŗŀľŅ
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ėĺŅĴŐĨĔĨƞŅĚĔńĬŒĬĶŃħńĭĬńĵĽŜŅėńĠĪňŗȮ0.05 ħƟĺĵĺŇīňȮ10 fold Cross-Validation ŐĸŃėŜŅĬĺĦėƞŅȮ 
t-test őħĵŐĽħĚįĸĪħĽŀĭĶŃħńĭĬńĵĽŜŅėńĠĕŀĚŐĭĭěŜŅĸŀĚĪńŘĚȮ3 ŏĪėĬŇėȮħńĚŐĽħĚĳŅıĪňŗȮ59 
 

 

ĳŅıĪňŗȮ37 įĸĔŅĶĪħĽŀĭĶŃħńĭĬńĵĽŜŅėńĠĕŀĚŐĭĭěŜŅĸŀĚŒĬőĮĶŐĔĶĴȮWEKA 
 
  ěŅĔĳŅıĪňŗȮ59 ěŃıĭĺƞŅĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīň InfoGainAttributeEval ěŜŅĬĺĬȮ 
6 ėŋĦĸńĔļĦŃȮœħƟŐĔƞȮ1) ĽŅĕŅĺŇĝŅŏŀĔ 2)ȮĺŇĝŅőĪ 3) ĔŇěĔĶĶĴĕŀĚőĶĚŏĶňĵĬĪňŗŏėĵŏĕƟŅĶƞĺĴĴŅĔĪňŗĽŋħ 4) 
ĮĶŃŏĳĪĚŅĬĪňŗĪŜŅ 5) ħƟŅĬėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩıŇŏĻļĪňŗĝƞĺĵŒľƟœħƟĚŅĬȮŐĸŃȮ6) ĔŅĶĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟ
ěŅĔĽŅĕŅĴŅĮĶŃĵŋĔĨƢŒĝƟĔńĭĚŅĬĪňŗĪŜŅȮŏĴŊŗŀĬŜŅĴŅĪħĽŀĭĶƞĺĴĔńĭŏĪėĬŇėȮNeural Network ĞŉŗĚŏĮƦĬ
ŐĭĭěŜŅĸŀĚĪňŗĴňėĺŅĴėƞŅėĺŅĴĩŌĔĨƟŀĚĴŅĔĪňŗĽŋħȮŐĨƞœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬŀĵƞŅĚĴňĬńĵĽŜŅėńĠĪŅĚĽĩŇĨŇĪňŗ
ĶŃħńĭȮ0.05ȮĔńĭŐĭĭěŜŅĸŀĚŒħŏĸĵ 
 
4. įĸĔŅĶıńĥĬŅĶŃĭĭŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵ
ĻŇĸĮŅĔĶȮ 
  ĶŃĭĭŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ  
ĔŜŅľĬħėŋĦĸńĔļĦŃŒľƟėĸŅĽȮOccgroupȮĕƟŀĴŌĸĔĸŋƞĴŀŅĝňı-ĨŜŅŐľĬƞĚĚŅĬȮŏĮƦĬėƞŅŏĮƚŅľĴŅĵȮ&Target) 
ŐĽħĚįĸĸńıīƢĔŅĶŏĸŊŀĔĨŜŅŐľĬƞĚĚŅĬŐĵĔĨŅĴĔĸŋƞĴŀŅĝňı ĶŃĭĭĪŜŅĚŅĬįƞŅĬĶŃĭĭŏėĶŊŀĕƞŅĵŀŇĬŏĪŀĶƢŏĬŖĨȮ
ŒĝƟĕƟŀĴŌĸĭńĦĤŇĨįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮħŜŅŏĬŇĬĔŅĶĨŅĴ
ĕńŘĬĨŀĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸŐĸŃŒĝƟőĮĶŐĔĶĴ WekaȮĴňĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīň 
InfoGainAttributeEval ĴňěŜŅĬĺĬȮ6 ėŋĦĸńĔļĦŃȮœħƟŐĔƞȮ1) ĽŅĕŅĺŇĝŅŏŀĔ 2)ȮĺŇĝŅőĪ 3) ĔŇěĔĶĶĴĕŀĚ
őĶĚŏĶňĵĬĪňŗŏėĵŏĕƟŅĶƞĺĴĴŅĔĪňŗĽŋħ 4) ĮĶŃŏĳĪĚŅĬĪňŗĪŜŅ 5) ħƟŅĬėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩıŇŏĻļĪňŗĝƞĺĵŒľƟœħƟĚŅĬȮ
ŐĸŃȮ6) ĔŅĶĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟěŅĔĽŅĕŅĴŅĮĶŃĵŋĔĨƢŒĝƟĔńĭĚŅĬĪňŗĪŜŅȮıĭĺƞŅĴňėĺŅĴŏľĴŅŃĽĴĪňŗĽŋħŏĴŊŗŀŒĝƟ
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ĶƞĺĴĔńĭĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸħƟĺĵŏĪėĬŇėȮNeural NetworkȮĪŜŅŒľƟœħƟĴŅĞŉŗĚŐĭĭěŜŅĸŀĚĪňŗĩŌĔĨƟŀĚŐĸŃĴň
ĮĶŃĽŇĪīŇĳŅıĴŅĔĪňŗĽŋħȮěŅĔĬńŘĬĬŜŅįĸĸńıīƢĕŀĚŐĭĭěŜŅĸŀĚĪňŗœħƟĴŅıńĥĬŅŏĮƦĬĶŃĭĭőħĵıńĥĬŅľĬƟŅěŀ
ŏıŊŗŀĽŊŗŀĽŅĶĶŃľĺƞŅĚįŌƟŒĝƟĚŅĬŐĸŃėŀĴıŇĺŏĨŀĶƢȮ(Graphical User Interface: GUI) ŒĝƟőĮĶŐĔĶĴ
ģŅĬĕƟŀĴŌĸȮSQL Server 2012ȮĽŜŅľĶńĭěńħŏĔŖĭįĸĔŅĶĪħĽŀĭŏıŊŗŀŒľƟįŌƟħŌŐĸĶŃĭĭĽŅĴŅĶĩıŇěŅĶĦŅ
ėƞŅŏĜĸňŗĵĴňȮWeb server ŒĝƟȮWindows server 2012ȮĪŜŅĚŅĬĭĬȮInternet Information Services 
(IIS) őħĵŒĝƟȮ,NET Framework (C#) ŒĬĔŅĶıńĥĬŅŏĝŊŗŀĴĨƞŀĔńĭŐĭĭěŜŅĸŀĚĪňŗŒĝƟȮŐĸŃıńĥĬŅĶŃĭĭħƟĺĵ
őĮĶŐĔĶĴȮVisual Studio 2015ȮőħĵőĮĶŏěŖėĪňŗĪŜŅěŅĔȮ,NET Framework 4.0ȮĽŅĴŅĶĩŐĭƞĚŀŀĔŏĮƦĬȮ
2 ĽƞĺĬȮėŊŀȮ1) įŌƟŒĝƟĶŃĭĭȮŐĸŃȮ2) įŌƟħŌŐĸĶŃĭĭ 
  ĽƞĺĬĪňŗȮ1 įŌƟŒĝƟĚŅĬĶŃĭĭȮĴňŏĴĬŌĔŅĶŒĝƟĚŅĬȮ4 ŏĴĬŌȮœħƟŐĔƞȮ1) ŏĴĬŌľĬƟŅŐĶĔȮ2) ŏĴĬŌŏĶŇŗĴ

ĪħĽŀĭȮ3)ȮŏĴĬŌŐĬŃĬŜŅŀŅĝňıȮŐĸŃȮ4) ŏĴĬŌŏĔňŗĵĺĔńĭįŌƟěńħĪŜŅ ĞŉŗĚĴňĶŅĵĸŃŏŀňĵħħńĚĳŅıĪňŗȮ60 ů ĳŅıĪňŗȮ66 

ħńĚĬňŘ 

  őħĵȮ1. ŏĴĬŌľĬƟŅŐĶĔĕŀĚĶŃĭĭħńĚĳŅıĪňŗȮ60 ĮĶŃĔŀĭœĮħƟĺĵĶŅĵĸŃŏŀňĵħěŅĔ

ĭĪėńħĵƞŀěŅĔĚŅĬĺŇěńĵŏıŊŗŀŏĮƦĬĔŅĶŀīŇĭŅĵĺńĨĩŋĮĶŃĽĚėƢŒľƟįŌƟŒĝƟĚŅĬŏĕƟŅŒěŏĔňŗĵĺĔńĭěŋħĴŋƞĚľĴŅĵĕŀĚĔŅĶ

ıńĥĬŅĶŃĭĭ  

   2. ŏĴĬŌŏĶŇŗĴĪħĽŀĭȮĶŃĭĭħńĚĳŅıĪňŗȮ61 ů ĳŅıĪňŗȮ63 ĮĶŃĔŀĭœĮħƟĺĵȮ6 ĕƟŀ

ėŜŅĩŅĴěŅĔĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĪňŗœħƟĶƞĺĴĔńĭŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸĪňŗĩŌĔĨƟŀĚŐĸŃĴňĮĶŃĽŇĪīŇĳŅıȮěŅĔ

įĸĸńıīƢŐĭĭěŜŅĸŀĚěŜŅĬĺĬȮ6 ėŋĦĸńĔļĦŃȮœħƟŐĔƞȮ1) ĽŅĕŅĺŇĝŅŏŀĔ 2)ȮĺŇĝŅőĪ 3) ĔŇěĔĶĶĴĕŀĚőĶĚŏĶňĵĬ

ĪňŗŏėĵŏĕƟŅĶƞĺĴĴŅĔĪňŗĽŋħ 4) ĮĶŃŏĳĪĚŅĬĪňŗĪŜŅ 5) ħƟŅĬėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩıŇŏĻļĪňŗĝƞĺĵŒľƟœħƟĚŅĬȮŐĸŃȮ6) 

ĔŅĶĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟěŅĔĽŅĕŅĴŅĮĶŃĵŋĔĨƢŒĝƟĔńĭĚŅĬĪňŗĪŜŅȮ 

   3. ŏĴĬŌŐĬŃĬŜŅŀŅĝňıȮħńĚĳŅıĪňŗȮ65 ů ĳŅıĪňŗȮ65 ĮĶŃĔŀĭœĮħƟĺĵĨńĺŀĵƞŅĚ

ľĬƟŅěŀŏĴĬŌŐĬŃĬŜŅŀŅĝňıĕŀĚĶŃĭĭȮıĶƟŀĴĔńĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŜŅĬĺĦěńħŀńĬħńĭĕŀĚĔĸŋƞĴŀŅĝňı

ŒĔĸƟŏėňĵĚĪňŗĴňėĺŅĴŏľĴŅŃĽĴ 

   4. ŏĴĬŌŏĔňŗĵĺĔńĭįŌƟěńħĪŜŅȮħńĚĳŅıĪňŗȮ66 ĮĶŃĔŀĭœĮħƟĺĵĕƟŀĴŌĸŏĔňŗĵĺĔńĭįŌƟěńħĪŜŅ

ĕŀĚĶŃĭĭŏĔňŗĵĺĔńĭĽĩŅĬĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅŐĸŃĝŊŗŀĺŇĪĵŅĬŇıĬīƢ 
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ĳŅıĪňŗȮ4. ĨńĺŀĵƞŅĚľĬƟŅěŀŏĴĬŌľĬƟŅŐĶĔĕŀĚĶŃĭĭ 
 

 

ĳŅıĪňŗȮ4/ ĨńĺŀĵƞŅĚľĬƟŅěŀŏĴĬŌŏĶŇŗĴĪħĽŀĭĕŀĚĶŃĭĭŒĬľńĺĕƟŀĕƟŀĴŌĸħƟŅĬĔŅĶĻŉĔļŅ 
 



 104 

 
 

 

ĳŅıĪňŗȮ40 ĨńĺŀĵƞŅĚľĬƟŅěŀŏĴĬŌŏĶŇŗĴĪħĽŀĭŒĬľńĺĕƟŀĕƟŀĴŌĸĔŇěĔĶĶĴĕŀĚőĶĚŏĶňĵĬŐĸŃŀŅĝňıĪňŗėŇħĺƞŅěŃĪŜŅ
ŒĬŀĬŅėĨ 
 

 

ĳŅıĪňŗȮ41 ĨńĺŀĵƞŅĚľĬƟŅěŀŏĴĬŌŏĶŇŗĴĪħĽŀĭŒĬľńĺĕƟŀĕƟŀĴŌĸĔŅĶĬŜŅėĺŅĴĶŌƟĴŅĮĶŃĔŀĭŀŅĝňı 
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ĳŅıĪňŗȮ42 ĨńĺŀĵƞŅĚľĬƟŅěŀŏĴĬŌŐĬŃĬŜŅŀŅĝňıĕŀĚĶŃĭĭ 
 

 

ĳŅıĪňŗȮ43 ĨńĺŀĵƞŅĚľĬƟŅěŀŏĴĬŌŐĬŃĬŜŅŀŅĝňıĕŀĚĶŃĭĭőħĵěńħŏĶňĵĬŀńĬħńĭėĺŅĴŏľĴŅŃĽĴĨŅĴĔĸŋƞĴ
ŀŅĝňı 



 106 

 
 

 

ĳŅıĪňŗȮ44 ĨńĺŀĵƞŅĚŏĔňŗĵĺĔńĭľĬƟŅěŀįŌƟěńħĪŜŅĕŀĚĶŃĭĭ 
 

  ĽƞĺĬĪňŗȮ2 įŌƟħŌŐĸĶŃĭĭȮěŃĴňľĬƟŅěŀħńĚĳŅıĪňŗȮ67 ĴňŏĴĬŌĔŅĶŒĝƟĚŅĬȮ4 ŏĴĬŌȮœħƟŐĔƞȮ1) ŏĴĬŌ

ľĬƟŅŏĺŖĭȮ&ĽŜŅľĶńĭėĬĪńŗĺœĮ'Ȯ2) ŏĴĬŌĔŜŅľĬħľĬƟŅŏĺŖĭȮ3)ȮŏĴĬŌĽĩŇĨŇȮŐĸŃȮ4) ŏĴĬŌĽƞĺĬĕŀĚįŌƟħŌŐĸĶŃĭĭ ĞŉŗĚ

ĴňĶŅĵĸŃŏŀňĵħħńĚĳŅıĪňŗȮ68 ů ĳŅıĪňŗȮ74 ħńĚĬňŘ 

  őħĵȮ1. ŏĴĬŌľĬƟŅŏĺŖĭȮ&ĽŜŅľĶńĭėĬĪńŗĺœĮ'ȮŏĴŊŗŀĔħŏĸŊŀĔěŃŏĮƦĬľĬƟŅěŀŐĶĔĕŀĚ

ĶŃĭĭ  

  2. ŏĴĬŌĔŜŅľĬħľĬƟŅŏĺŖĭȮĮĶŃĔŀĭœĮħƟĺĵȮľńĺĕƟŀľĬƟŅ Home ľńĺĕƟŀľĬƟŅŐĬŃĬŜŅ

ŀŅĝňıȮľńĺĕƟŀľĬƟŅŏĔňŗĵĺĔńĭįŌƟěńħĪŜŅȮħńĚĳŅıĪňŗȮ69 ů ĳŅıĪňŗȮ71 

  3. ŏĴĬŌĽĩŇĨŇȮĮĶŃĔŀĭœĮħƟĺĵȮľńĺĕƟŀĔĶŅĲŐĽħĚĽĩŇĨŇŀŅĝňıĪňŗĶŃĭĭĪŜŅĬŅĵ

ĪńŘĚľĴħȮŐĸŃľńĺĕƟŀĕƟŀĴŌĸĔŅĶĪŜŅŐĭĭĪħĽŀĭ ħńĚĳŅıĪňŗȮ72 ů ĳŅıĪňŗȮ73 

  4. ŏĴĬŌĽƞĺĬĕŀĚįŌƟħŌŐĸĶŃĭĭȮĮĶŃĔŀĭœĮħƟĺĵľńĺĕƟŀĔŜŅľĬħįŌƟŒĝƟĚŅĬĳŅıĪňŗȮ74 
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ĳŅıĪňŗȮ45 ŐĽħĚĨńĺŀĵƞŅĚľĬƟŅěŀŏĴĬŌŏĕƟŅĽŌƞĶŃĭĭĽŜŅľĶńĭįŌƟħŌŐĸĶŃĭĭ 
 

ĳŅıĪňŗȮ46 ŐĽħĚĨńĺŀĵƞŅĚľĬƟŅěŀľĬƟŅŐĶĔŏĴŊŗŀŏĕƟŅĽŌƞŏĴĬŌĶŃĭĭĽŜŅľĶńĭįŌƟħŌŐĸĶŃĭĭ 
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ĳŅıĪňŗȮ47 ŐĽħĚĨńĺŀĵƞŅĚľĬƟŅěŀŏĴĬŌľĬƟŅŏĺŖĭŒĬľńĺĕƟŀľĬƟŅȮHome 
 

 

ĳŅıĪňŗȮ5. ŐĽħĚĨńĺŀĵƞŅĚľĬƟŅěŀŏĴĬŌľĬƟŅŏĺŖĭŒĬľńĺĕƟŀľĬƟŅŐĬŃĬŜŅŀŅĝňı 
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ĳŅıĪňŗȮ5/ ŐĽħĚĨńĺŀĵƞŅĚľĬƟŅěŀŏĴĬŌľĬƟŅŏĺŖĭŒĬľńĺĕƟŀľĬƟŅěŀŏĔňŗĵĺĔńĭįŌƟěńħĪŜŅ 
 

 

ĳŅıĪňŗȮ50 ŐĽħĚĨńĺŀĵƞŅĚľĬƟŅěŀŏĴĬŌĽĩŇĨŇŒĬľńĺĕƟŀĔĶŅĲŐĽħĚĽĩŇĨŇŀŅĝňıĪňŗĶŃĭĭĪŜŅĬŅĵĪńŘĚľĴħ 
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ĳŅıĪňŗȮ51 ŐĽħĚĨńĺŀĵƞŅĚľĬƟŅěŀŏĴĬŌĽĩŇĨŇŒĬľńĺĕƟŀĕƟŀĴŌĸĔŅĶĪŜŅŐĭĭĪħĽŀĭ 
 

 

ĳŅıĪňŗȮ52 ŐĽħĚĨńĺŀĵƞŅĚľĬƟŅěŀŏĴĬŌĽƞĺĬĕŀĚįŌƟħŌŐĸĶŃĭĭŒĬľńĺĕƟŀĔŜŅľĬħįŌƟŒĝƟĚŅĬ 
  

5.ȮįĸĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĨƞŀĶŃĭĭŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃ
őĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ 
ȮȮȮȮ ŐĭĭĽŀĭĩŅĴĶŃĭĭŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮŐĭƞĚŏĮƦĬȮ3 ĨŀĬȮěŜŅĬĺĬȮ12 ĕƟŀȮŏıŊŗŀĮĶŃŏĴŇĬįĸĽŅĴŅĶĩĽĶŋĮœħƟħńĚĬňŘ 
 

 ĨŀĬĪňŗȮ1ȮĕƟŀĴŌĸĪńŗĺœĮĕŀĚįŌƟĨŀĭŐĭĭĽŀĭĩŅĴȮįŌƟĨŀĭŐĭĭĽŀĭĩŅĴėŊŀȮĭńĦĤŇĨįŌƟĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĮƖĔŅĶĻŉĔļŅȮ0334Ȯů 0338ȮĪňŗœħƟĚŅĬĪŜŅ
ľĶŊŀĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃȮěŜŅĬĺĬȮ199 ėĬ ħńĚĨŅĶŅĚĪňŗȮ16 
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ĨŅĶŅĚĪňŗȮ/4 ĕƟŀĴŌĸĪńŗĺœĮĕŀĚįŌƟĨŀĭŐĭĭĽŀĭĩŅĴ 

ľńĺĕƟŀėŜŅĩŅĴ ěŜŅĬĺĬȮ&ėĬ' ĶƟŀĵĸŃ 

ŏıĻ 

ĝŅĵ 52 26.13 

ľĠŇĚ 147 73.87 

ĮƖĔŅĶĻŉĔļŅ 

2558 103 51.76 

2557 80 40.20 

2556 16 8.04 

ĺŇĝŅŏŀĔ 

őĭĶŅĦėħň 28 14.07 

ĮĶŃĺńĨŇĻŅĽĨĶƢĻŇĸĮŃ 43 21.61 

ĳŅļŅœĪĵ 25 12.56 

ĳŅļŅŀńĚĔķļ 52 26.13 

ĳŅļŅİĶńŗĚŏĻĽ 30 15.08 

ĴŅĬŋļĵĺŇĪĵŅ 21 10.55 

   

ĺŇĝŅőĪ 

őĭĶŅĦėħň 23 11.56 

ĮĶŃĺńĨŇĻŅĽĨĶƢĻŇĸĮŃ 33 16.58 

ĮĶŃĺńĨŇĻŅĽĨĶƢ 28 14.07 

ıŇıŇīĳńĦĤĽĩŅĬĻŉĔļŅ 37 18.59 

ĳŅļŅœĪĵ 16 8.04 

ĳŅļŅŀńĚĔķļ 26 13.07 

ĳŅļŅŁŇĬħň 22 11.06 

ĴŅĬŋļĵĺŇĪĵŅ 14 7.04 
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 ĨŀĬĪňŗȮ0ȮėĺŅĴıŉĚıŀŒěĨƞŀĔŅĶŒĝƟĚŅĬĶŃĭĭȮŐĭƞĚŏĮƦĬȮ3 ħƟŅĬȮħńĚĬňŘ 
 

ĨŅĶŅĚĪňŗȮ/5 ĽĶŋĮėĺŅĴıŉĚıŀŒěĪňŗĴňĨƞŀĔŅĶŒĝƟĚŅĬĶŃĭĭ 

ľńĺĕƟŀĔŅĶĮĶŃŏĴŇĬ  X ȮS.D. ŐĮĸėĺŅĴ 

ħƟŅĬĪňŗȮ1 ėĺŅĴıŉĚıŀŒěħƟŅĬĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶěńħĶŌĮŐĭĭȮ&Design) 

1. ĔŅĶěńħĶŌĮŐĭĭŒĬŏĺŖĮœĞĨƢĚƞŅĵĨƞŀĔŅĶŀƞŅĬŐĸŃ
ŒĝƟĚŅĬ 3.77 1.11 ĴŅĔ 
2. ėĺŅĴŏľĴŅŃĽĴĕŀĚĕĬŅħȮŐĸŃĽňĕŀĚĨńĺ
ŀńĔļĶĭĬľĬƟŅěŀ 3.73 0.67 ĴŅĔ 
3. ĴňĕńŘĬĨŀĬĔŅĶŒĝƟĚŅĬĪňŗŏľĴŅŃĽĴȮĝńħŏěĬȮŐĸŃ
ŏĕƟŅŒěĚƞŅĵ 4.08 0.63 ĴŅĔ 

4. ĮŋƙĴŏĴĬŌĔŅĶŒĝƟĚŅĬŀĵŌƞŒĬĨŜŅŐľĬƞĚĪňŗŏľĴŅŃĽĴĨƞŀ
ĔŅĶŒĝƟĚŅĬ 3.62 0.75 ĴŅĔ 

ĽĶŋĮ 1,6. .,57 ĴŅĔ 

ħƟŅĬĪňŗȮ2 ėĺŅĴıŉĚıŀŒěħƟŅĬėŋĦĳŅıĕŀĚŏĬŊŘŀľŅȮ(Content) 

5. ėĺŅĴĶĺħŏĶŖĺŒĬĔŅĶħŅĺĬƢőľĸħĕƟŀĴŌĸ 4.31 0.60 ĴŅĔ 

6. ėĺŅĴĩŌĔĨƟŀĚėĶĭĩƟĺĬĕŀĚĕƟŀĴŌĸ 3.61 0.56 ĴŅĔ 

7. ŏĬŊŘŀľŅ-ĕƟŀĴŌĸĴňėĺŅĴŏľĴŅŃĽĴȮŐĸŃĩŌĔĨƟŀĚ 3.50 0.63 ĮŅĬĔĸŅĚ 

8. ėĺŅĴĽŃħĺĔŒĬĔŅĶŒĝƟĚŅĬŏĝŊŗŀĴőĵĚĕƟŀĴŌĸ
ĳŅĵŒĬŏĺŖĭœĞĨƢ 3.84 0.95 ĴŅĔ 

ĽĶŋĮ 3.82 0.69 ĴŅĔ 

ħƟŅĬĪňŗȮ3 ėĺŅĴıŉĚıŀŒěħƟŅĬėĺŅĴĩŌĔĨƟŀĚȮ&Correctness) 

9. ŏĬŊŘŀľŅŒĬŏĺŖĭœĞĨƢœħƟįĸŏĮƦĬœĮĨŅĴĪňŗėŅħľĺńĚ 1,6/ 1.00 ĴŅĔ 

10. ėĺŅĴĩŌĔĨƟŀĚĕŀĚŏĬŊŘŀľŅĭĬŏĺŖĭœĞĨƢ 1,32 0.84 ĴŅĔ 

11. ėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚįĸĔŅĶĪŜŅĬŅĵ 1,4/ 0.78 ĴŅĔ 

12. ėĺŅĴĽŅĴŅĶĩĬŜŅœĮĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒě 1,47 0.99 ĴŅĔ 

ĽĶŋĮ 1,44 0.90 ĴŅĔ 

ĽĶŋĮėĺŅĴıŉĚıŀŒěŒĬĳŅıĶĺĴ 
&Total Satisfaction) 1,54 0.79 ĴŅĔ 
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  ěŅĔĨŅĶŅĚĪňŗȮ17ȮėĺŅĴėĺŅĴıŉĚıŀŒěĪňŗĴňĨƞŀĔŅĶŒĝƟĚŅĬŒĬĶŃĭĭȮıĭĺƞŅŒĬĳŅıĶĺĴȮ
&Total Satisfaction) ĴňėƞŅŏĜĸňŗĵȮ1,54ȮĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬȮ.,79 ĞŉŗĚŀĵŌƞŒĬĶŃħńĭĴŅĔ őħĵĔĸŋƞĴ
ĨńĺŀĵƞŅĚĴňėĺŅĴıŉĚıŀŒěħƟŅĬėŋĦĳŅıĕŀĚŏĬŊŘŀľŅĴŅĔĪňŗĽŋħȮőħĵĴňėƞŅŏĜĸňŗĵȮ1,60ȮĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬȮ
.,47ȮĶŀĚĸĚĴŅėŊŀȮėĺŅĴıŉĚıŀŒěħƟŅĬĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶěńħĶŌĮŐĭĭȮőħĵĴňėƞŅŏĜĸňŗĵȮ1,6.ȮĽƞĺĬ
ŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬȮ.,57ȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĽĴĴĨŇģŅĬĕŀĚĚŅĬĺŇěńĵĬňŘėŊŀįŌƟŒĝƟĶŃĭĭĴňĶŃħńĭĔŅĶĵŀĴĶńĭĴň
ĮĶŃĽŇĪīŇĳŅıĽŅĴŅĶĩĬŜŅœĮŒĝƟĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒěŒĬĔŅĶŏĸŊŀĔĮĶŃĔŀĭŀŅĝňıœħƟ ŐĸŃĴňėĺŅĴıŉĚ
ıŀŒěĨƞŀĔŅĶŒĝƟĚŅĬĶŃĭĭŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵ
ĻŇĸĮŅĔĶȮĪňŗıńĥĬŅĕŉŘĬŀĵŌƞŒĬĶŃħńĭĴŅĔľĶŊŀĴňėƞŅŏĜĸňŗĵĴŅĔĔĺƞŅľĶŊŀŏĪƞŅĔńĭȮ3.51Ȯ 
 ěŅĔįĸĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěěŅĔįŌƟŒĝƟĳŅıŒĬĶĺĴħńĚĔĸƞŅĺĽƞĺĬŒľĠƞŀĵŌƞŒĬĶŃħńĭĴŅĔȮ
ŐĨƞĕĦŃŏħňĵĺĔńĬĵńĚıĭĺƞŅľńĺĕƟŀĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěħƟŅĬėŋĦĳŅıĕŀĚŏĬŊŘŀľŅŒĬĽƞĺĬŏĬŊŘŀľŅ-
ĕƟŀĴŌĸĴňėĺŅĴŏľĴŅŃĽĴŐĸŃĩŌĔĨƟŀĚĬńŘĬŀĵŌƞŒĬĶŃħńĭĮŅĬĔĸŅĚȮŀŅěŏĬŊŗŀĚěŅĔĔŅĶěńħŏĬŊŘŀľŅĕƟŀĴŌĸ
ŐĽħĚįĸŐĬŃĬŜŅŀŅĝňıŒĬŏĺŖĭĴňĬƟŀĵĵńĚœĴƞėĶŀĭėĸŋĴĔŅĶŐĬŃĬŜŅĨŜŅŐľĬƞĚĚŅĬĨƞŅĚȮŕȮŐĸŃĶŃĭĭėĺĶĴň
ľĬƟŅŏĺŖĭĪňŗěŃŏĮƦĬľĬƟŅĸŇĚĔƢĕƟŀĴŌĸŐĬŃĬŜŅĔŅĶĽĴńėĶĚŅĬȮĺŇīňĔŅĶŏĨĶňĵĴĨńĺȮĽĴńėĶĚŅĬȮĨŜŅŐľĬƞĚĚŅĬĪňŗ
ŏĮƕħĶńĭȮŏĮƦĬĨƟĬȮĽŅĴŅĶĩıŇěŅĶĦŅĶŅĵĸŃŏŀňĵħħńĚĔĸƞŅĺĶƞĺĴĔńĭĕƟŀŏĽĬŀŐĬŃŀŊŗĬȮŕȮœħƟŒĬĨŀĬĪňŗȮ3 
 
 ĨŀĬĪňŗȮ3ȮĕƟŀŏĽĬŀŐĬŃŀŊŗĬȮŕȮĴňħńĚĬňŘ 
 1. ĔŅĶěńħŏĬŊŘŀľŅĕƟŀĴŌĸŐĽħĚįĸŐĬŃĬŜŅŀŅĝňıŒĬŏĺŖĭĴňĬƟŀĵĵńĚœĴƞėĶŀĭėĸŋĴ 
 2. ĕŅħĔŅĶŏĝŊŗŀĴőĵĚŏĬŊŘŀľŅœĮĩŉĚĕƟŀĴŌĸĪňŗĽŅĴŅĶĩŐĬŃĬŜŅŀŅĝňıĨƞŅĚȮŕȮŐĸŃėŋĦĽĴĭńĨŇĕŀĚ
įŌƟĪňŗĨƟŀĚĔŅĶěŃĽĴńėĶĚŅĬŒĬĨŜŅŐľĬƞĚĬńŘĬȮŕ 
 3. ĕƟŀĴŌĸŀŅĝňıĶŅĵĸŃŏŀňĵħĨŜŅŐľĬƞĚĚŅĬĪňŗŐĬŃĬŜŅŀŅěœĴƞĽĴĭŌĶĦƢĴŅĔĬńĔȮħŌĵńĚœĴƞėĶĭ 
 4. ėĺĶĶŃĭŋĨńĺŏĸŊŀĔŒĬľĬƟŅĕƟŀėĺŅĴŒľƟĽŅĴŅĶĩŏĸŊŀĔœħƟĴŅĔĔĺƞŅȮ1 ĕƟŀ 
 5. ĨƟŀĚĔŅĶŒľƟĴňĳŅıĮĶŃĔŀĭŏĬŊŘŀľŅȮŐĸŃėĸŇĮĺňħňőŀŐĬŃĬŜŅĨŜŅŐľĬƞĚĚŅĬ 
 6. ĶŃĭĭėĺĶĴňľĬƟŅŏĺŖĭĪňŗěŃŏĮƦĬľĬƟŅĸŇĚĔƢĕƟŀĴŌĸŐĬŃĬŜŅĔŅĶĽĴńėĶĚŅĬȮĺŇīňĔŅĶŏĨĶňĵĴĨńĺ 
ĽĴńėĶĚŅĬȮĕƟŀĮĢŇĭńĨŇŏĴŊŗŀœĮĽńĴĳŅļĦƢĚŅĬȮĔŅĶŐĨƞĚĔŅĵȮĨŜŅŐľĬƞĚĚŅĬĪňŗŏĮƕħĶńĭȮŏĮƦĬĨƟĬ 
 7. ŀĵŅĔŒľƟĽŅĴŅĶĩŐĝĶƢĕƟŀĴŌĸįĸĔŅĶĪŜŅĬŅĵŐĬŃĬŜŅŀŅĝňıŒĬĽƞĺĬŏĬŊŘŀľŅįƞŅĬŏĲĽĭŋƠėœħƟ
ŏĴŊŗŀįŌƟŒĝƟĪŜŅĶŃĭĭŏĽĶŖěŐĸƟĺ 
ȮȮȮȮȮȮȮȮȮȮ 8. ŒĝƟĪŜŅŒĬőĪĶĻńıĪƢĴŊŀĩŊŀœĴƞœħƟ 
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ĭĪĪňŗȮ5Ȯ 
ĽĶŋĮįĸĔŅĶĺŇěńĵȮŀĳŇĮĶŅĵįĸȮŐĸŃĕƟŀŏĽĬŀŐĬŃ 

 
 ĚŅĬĺŇěńĵĬňŘĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃŏĮĶňĵĭŏĪňĵĭĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĪňŗ
ĴňėĺŅĴŏľĴŅŃĽĴħƟĺĵŏĪėĬŇė Random ForestȮŏĪėĬŇėȮNeural NetworkȮŐĸŃŏĪėĬŇė Naive 
Bayes ŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮħƟĺĵĶŌĮŐĭĭĪňŗĺŇŏėĶŅŃľƢěŅĔĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĶƞĺĴĔńĭŏĪėĬŇėĔŅĶĪŜŅ
ŏľĴŊŀĚĕƟŀĴŌĸĪňŗŏľĴŅŃĽĴěŅĔŐĭĭěŜŅĸŀĚĪňŗœħƟŐĸŃĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıĔŅĶŒĝƟĚŅĬȮőħĵıńĥĬŅŏĮƦĬ
ĶŃĭĭŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ 
 ĕƟŀĴŌĸĮĶŃĝŅĔĶȮėŊŀȮĭńĦĤŇĨįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵ
ĻŇĸĮŅĔĶȮĮƖĔŅĶĻŉĔļŅȮ0334Ȯů 0338ȮĪňŗœħƟĚŅĬĪŜŅľĶŊŀĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃȮěŜŅĬĺĬȮ200ȮėĬ ŐĸŃĔĸŋƞĴ
ĨńĺŀĵƞŅĚȮėŊŀȮĭńĦĤŇĨįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĮƖĔŅĶĻŉĔļŅȮ
0334Ȯů 0338ȮĪňŗœħƟĚŅĬĪŜŅľĶŊŀĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃȮěŜŅĬĺĬȮ199ȮėĬȮěŅĔĨŅĶŅĚȮKrejcie and 
Morgan ĶŃħńĭėĺŅĴŏĝŊŗŀĴńŗĬȮ73#ȮőħĵĺŇīňĔŅĶĽŋƞĴŀĵƞŅĚĚƞŅĵěŅĔĕƟŀĴŌĸĪńŘĚľĴħěŜŅĬĺĬȮ200ȮėĬȮ 
ŐĸŃėŋĦĸńĔļĦŃĪńŘĚľĴħěŜŅĬĺĬȮ22 ėŋĦĸńĔļĦŃȮĪŜŅĔŅĶěŜŅŐĬĔĕƟŀĴŌĸŏĮƦĬĽńħĽƞĺĬĝŋħĕƟŀĴŌĸĔŅĶŏĶňĵĬĶŌƟȮ
&Training) ěŜŅĬĺĬȮ280 ėĬȮėŇħŏĮƦĬĶƟŀĵĸŃȮ70 ŏıŊŗŀŏĮƦĬĕƟŀĴŌĸİƗĔĽŀĬȮĽƞĺĬĪňŗŏľĸŊŀŏĮƦĬĝŋħĕƟŀĴŌĸĔŅĶ
ĪħĽŀĭȮ&Testing)ȮěŜŅĬĺĬȮ120 ėĬȮėŇħŏĮƦĬĶƟŀĵĸŃȮ30   
 ĪŜŅĔŅĶĪħĽŀĭŏĮĶňĵĭŏĪňĵĭĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĶŃľĺƞŅĚĺŇīňȮInfoGainAttributeEval 
ĺŇīňȮCfsSubsetEval ŐĸŃĔŅĶœĴƞėńħŏĸŊŀĔȮ&Non - Selection) ĶƞĺĴĔńĭŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸĪńŘĚȮ3 ĺŇīňȮėŊŀȮ
ŏĪėĬŇė Random ForestȮŏĪėĬŇėȮNeural NetworkȮŐĸŃŏĪėĬŇė Naive BayesȮıĶƟŀĴĪħĽŀĭ
ĮĶŃĽŇĪīŇĳŅıĕŀĚŐĭĭěŜŅĸŀĚħƟĺĵĺŇīňȮ10 - fold Cross ů validationȮŐĸŃĺńħėĺŅĴĩŌĔĨƟŀĚŐĴƞĬĵŜŅħƟĺĵ
ĔŅĶĺńħėƞŅėĺŅĴĩŌĔĨƟŀĚĕŀĚĔŅĶěŜŅŐĬĔĕƟŀĴŌĸȮ&Accuracy) ŐĸŃĔŅĶĺńħėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬĽĴĭŌĶĦƢ
ŏĜĸňŗĵȮ&Mean Absolute Error: MAE)  
 ĬŀĔěŅĔĬňŘĵńĚŏĮĶňĵĭŏĪňĵĭĮĶŃĽŇĪīŇĳŅıŐĭĭěŜŅĸŀĚŏıŊŗŀĪħĽŀĭĽĴĴĨŇģŅĬħƟĺĵ t-test 
(Dependent Sample)ȮĬŜŅŐĭĭěŜŅĸŀĚĪňŗŏľĴŅŃĽĴœĮŒĝƟĚŅĬőħĵĪŜŅĔŅĶĮĶŃŏĴŇĬįĸĮĶŃĽŇĪīŇĳŅıĔŅĶ
ŒĝƟĚŅĬħƟĺĵŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚıŀŒěĨƞŀŒĝƟĚŅĬĶŃĭĭħƟĺĵėƞŅĶƟŀĵĸŃȮ(Percentage)ȮėƞŅŏĜĸňŗĵȮ(X'ȮėƞŅ
ĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬȮ(Standard Deviation: S.D.) 
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1. ĽĶŋĮįĸĔŅĶĺŇěńĵ  
 ĔŅĶĺŇěńĵŏĶŊŗŀĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸŏıŊŗŀŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅ
ĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮĔŅĶȮĽŅĴŅĶĩĽĶŋĮįĸĔŅĶĺŇěńĵœħƟħńĚĬňŘ 
 1.1 įĸĔŅĶĺŇŏėĶŅŃľƢĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĶƞĺĴĔńĭŏĪėĬŇėĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸ 
 ĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃıĭĺƞŅȮĺŇīňȮInfoGainAttributeEval ĴňėĺŅĴĩŌĔĨƟŀĚĴŅĔĪňŗĽŋħ
ĽŅĴŅĶĩėńħŏĸŊŀĔėŋĦĸńĔļĦŃěŅĔĪńŘĚľĴħŏħŇĴȮ21 ėŋĦĸńĔļĦŃĸħŏľĸŊŀŏıňĵĚȮ6 ėŋĦĸńĔļĦŃȮœħƟŐĔƞ 
1) ĽŅĕŅĺŇĝŅŏŀĔ 2)ȮĺŇĝŅőĪ 3) ĔŇěĔĶĶĴĕŀĚőĶĚŏĶňĵĬĪňŗŏėĵŏĕƟŅĶƞĺĴĴŅĔĪňŗĽŋħ 4) ĮĶŃŏĳĪĚŅĬĪňŗĪŜŅ 5) 
ħƟŅĬėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩıŇŏĻļĪňŗĝƞĺĵŒľƟœħƟĚŅĬȮŐĸŃȮ6) ĔŅĶĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟěŅĔĽŅĕŅĴŅĮĶŃĵŋĔĨƢŒĝƟ
ĔńĭĚŅĬĪňŗĪŜŅȮŏĴŊŗŀŒĝƟĶƞĺĴĔńĭĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸħƟĺĵŏĪėĬŇėȮNeural NetworkȮĴňėĺŅĴĩŌĔĨƟŀĚĽŌĚĪňŗĽŋħĴň
ėƞŅŏĜĸňŗĵĶƟŀĵĸŃȮ71 ĞŉŗĚŏĪƞŅĔńĭĔŅĶœĴƞėńħŏĸŊŀĔȮőħĵŒĝƟŐĭĭěŜŅĸŀĚŏĪėĬŇėȮRandom Forest  ŐĨƞĴňėƞŅ
ėĺŅĴėĸŅħŏėĸŊŗŀĬĽĴĭŌĶĦƢŏĜĸňŗĵŐĨĔĨƞŅĚĔńĬĪňŗȮ0.1817 ŐĸŃȮ0.2066 ĨŅĴĸŜŅħńĭȮĶŀĚĸĚĴŅŏĮƦĬĔŅĶ
ėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮCfsSubsetEval őħĵŒĝƟŐĭĭěŜŅĸŀĚŏĪėĬŇėȮNeural Network ĴňėƞŅėĺŅĴ
ĩŌĔĨƟŀĚĶŀĚĸĚĴŅȮőħĵĴňėƞŅŏĜĸňŗĵĶƟŀĵĸŃȮ5.ȮĞŉŗĚŏĪƞŅĔńĭĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃȮħƟĺĵĺŇīňȮ
InfoGainAttributeEval őħĵŒĝƟŐĭĭěŜŅĸŀĚŏĪėĬŇėȮRandom Forest ŐĨƞĴňėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬ
ĽĴĭŌĶĦƢŏĜĸňŗĵŐĨĔĨƞŅĚĔńĬĪňŗȮ.,/6.4ȮŐĸŃȮ.,/7.1ȮĨŅĴĸŜŅħńĭ 
 ĔŅĶŏĮĶňĵĭŏĪňĵĭĮĶŃĽŇĪīŇĳŅıŐĭĭěŜŅĸŀĚıĭĺƞŅȮĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĺŇīňȮ
InfoGainAttributeEvalȮħƟĺĵŐĭĭěŜŅĸŀĚŏĪėĬŇėȮNeural Network ĬńŘĬĴňĮĶŃĽŇĪōīŇĳŅıĴŅĔĪňŗĽŋħȮ
ŏıĶŅŃĴňėƞŅėĺŅĴĩŌĔĨƟŀĚĽŌĚĪňŗĽŋħėŇħŏĮƦĬĶƟŀĵĸŃȮ41,23ȮĴňėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶĬŜŅĴŅŒĝƟŏĮƦĬŐĬĺĪŅĚ
ıńĥĬŅĶŃĭĭŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮőħĵœĴƞĴň
ėĺŅĴŐĨĔĨƞŅĚĔńĬŀĵƞŅĚĴňĬńĵĽŜŅėńĠĪŅĚĽĩŇĨŇĪňŗĶŃħńĭȮ.,.3ȮĔńĭŐĭĭěŜŅĸŀĚŒħŏĸĵ 
 1.2 įĸĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıĔŅĶŒĝƟĚŅĬĶŃĭĭȮ 
  ĔŅĶıńĥĬŅĶŃĭĭŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮœħƟĬŜŅįĸěŅĔĔŅĶĺŇŏėĶŅŃľƢĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸĪňŗĴň
ėĺŅĴŏľĴŅŃĽĴĪňŗĽŋħĴŅıńĥĬŅľĬƟŅěŀŏıŊŗŀĽŊŗŀĽŅĶĶŃľĺƞŅĚįŌƟŒĝƟĚŅĬĔńĭŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢȮ(Graphical 
User Interface: GUI)ȮŏĴŊŗŀĬŜŅĴŅŒĝƟĚŅĬıĭĺƞŅȮĽŅĴŅĶĩŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃ
őĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĽŀħėĸƟŀĚĔńĭĽĴĴŋĨŇģŅĬĔŅĶĺŇěńĵȮőħĵĴňįĸ
ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıėĺŅĴıŉĚıŀŒěŒĬĳŅıĶĺĴĶŃĭĭŀĵŌƞŒĬĶŃħńĭĴŅĔȮĴňėƞŅŏĜĸňŗĵȮ(XȮ= 3.76 'Ȯ
ĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬȮ&S.D = 0.79) ŐĸŃįĸĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĶŃĭĭěŅĔĔĸŋƞĴ
ĨńĺŀĵƞŅĚȮěŜŅĬĺĬȮ199 ėĬȮŒĬȮ3 ħƟŅĬȮœħƟŐĔƞȮ1) ħƟŅĬĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶěńħĶŌĮŐĭĭȮ&Design)ȮĴň
ėƞŅŏĜĸňŗĵȮ(XȮ= 3.80'ȮĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬȮ&S.D = 0.79) Ȯ2) ħƟŅĬėŋĦĳŅıĕŀĚŏĬŊŘŀľŅ (Content)Ȯ



 116 

 
 

ĴňėƞŅŏĜĸňŗĵ (XȮ= 3.80'ȮĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬȮ&S.D = 0.79) Ȯ3) ħƟŅĬėĺŅĴĩŌĔĨƟŀĚ (Correctness)Ȯ
ĴňėƞŅŏĜĸňŗĵȮ(XȮ= 3.80'ȮĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬȮ&S.D = 0.79)  
 
2. ĔŅĶŀĳŇĮĶŅĵįĸĔŅĶĺŇěńĵȮ 
 ĔŅĶĺŇěńĵŏĶŊŗŀĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸŏıŊŗŀŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅ
ĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮĔŅĶȮĽŅĴŅĶĩŀĳŇĮĶŅĵįĸĔŅĶĺŇěńĵœħƟħńĚĬňŘ 
 ŒĬĚŅĬĺŇěńĵĬňŘĪŜŅĔŅĶĪħĸŀĚŏĮĶňĵĭŏĪňĵĭĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĪňŗĴňėĺŅĴŏľĴŅŃĽĴĪńŘĚȮ3 
ĺŇīňĶŃľĺƞŅĚȮĺŇīňȮInfoGainAttributeEval ĺŇīňȮCfsSubsetEval ŐĸŃĔŅĶœĴƞėńħŏĸŊŀĔȮıĭĺƞŅĔŅĶėńħŏĸŊŀĔ
ėŋĦĸńĔļĦŃħƟĺĵĺŇīňȮInfoGainAttributeEvalȮȮĴňėĺŅĴŏľĴŅŃĽĴĪňŗĽŋħȮĞŉŗĚĽŀħėĸƟŀĚĔńĭŐĬĺėŇħĕŀĚ 
ȮĺŇĶńĨĬƢȮĝŌĬŋƟĵȮ&0333'ȮĪňŗĔĸƞŅĺĺƞŅŏĮƦĬĺŇīňĪňŗĚƞŅĵŐĸŃĶĺħŏĶŖĺĽŅĴŅĶĩŏĸŊŀĔĸńĔļĦŃŏĜıŅŃœħƟőħĵŒĝƟĺŇīňĔŅĶ
ěńħŀńĬħńĭȮ(Ranking) ĬńĭœħƟĺƞŅĔŅĶĸħėŋĦĸńĔļĦŃĕƟŀĴŌĸŒľƟŏľĸŊŀŏıňĵĚėŋĦĸńĔļĦŃĽŜŅėńĠĪňŗŏĮƦĬĮƤěěńĵ
ĬŜŅŏĕƟŅŏĴŊŗŀĬŜŅĴŅŒĝƟĶƞĺĴĔńĭĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸħƟĺĵŏĪėĬŇėĨƞŅĚȮŕȮľŅĔŏĮĶňĵĭŏĪňĵĭĔńĭĔŅĶœĴƞėńħŏĸŊŀĔ
ėŋĦĸńĔļĦŃȮ(Non - Selection) ĺŇīňĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĬňŘĽŀħėĸƟŀĚĔńĭŐĬĺėŇħĕŀĚ 
ŏŀĔĽŇĪīŇśȮıńĝĶĺĚĻƢĻńĔħŅȮ&0336'ȮĪňŗĔĸƞŅĺĺƞŅȮĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃĮƤěěńĵĕƟŀĴŌĸĬŜŅŏĕƟŅĽŅĴŅĶĩĪŜŅĔŅĶ
ŏĸŊŀĔėŋĦĸńĔļĦŃĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĭėŋĦĸńĔļĦŃėĸŅĽŏĮƚŅľĴŅĵȮ&Target) œħƟŀĵƞŅĚĴŅĔȮŐĸŃĵńĚ
ĽŅĴŅĶĩŏĸŊŀĔėŋĦĸńĔļĦŃĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĬĶŃľĺƞŅĚĕƟŀĴŌĸĮƤěěńĵėŋĦĸńĔļĦŃĬƟŀĵœħƟŀňĔħƟĺĵȮŏĴŊŗŀ
ıŇěŅĶĦŅěŅĔįĸĸńıīƢėƞŅėĺŅĴĩŌĔĨƟŀĚŐĴƞĬĵŜŅĪňŗœħƟ 
 ĽŜŅľĶńĭĔŅĶĪŜŅŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸĪńŘĚȮ 3ȮŏĪėĬŇėĶŃľĺƞŅĚŏĪėĬŇė Random ForestsȮ
ŏĪėĬŇėȮNeural Network ŐĸŃŏĪėĬŇėȮNaive BayesȮıĭĺƞŅĔŅĶŒĝƟŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸħƟĺĵŏĪėĬŇėȮ
Neural NetworkȮĴňėĺŅĴŐĴƞĬĵŜŅȮĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĪňŗĽŋħȮĞŉŗĚĽŀħėĸƟŀĚĔńĭŐĬĺėŇħĕŀĚȮ&ĭŋĠŏĽĶŇĴȮ
ĔŇěĻŇĶŇĔŋĸ, 0324'ȮĪňŗĔĸƞŅĺĺƞŅĔŅĶŏĶňĵĬĶŌƟħƟĺĵŏĪėĬŇėȮNeural NetworkȮĽŅĴŅĶĩĽĶƟŅĚĶŃĬŅĭĔŅĶ
ŐĭƞĚŐĵĔĕƟŀĴŌĸĕŉŘĬĴŅœħƟŀĵƞŅĚĞńĭĞƟŀĬȮőħĵĪńŗĺœĮĴńĔŒľƟėĺŅĴĩŌĔĨƟŀĚŐĴƞĬĵŜŅĴŅĔĔĺƞŅĔŅĶŐĵĔŐĵŃőħĵŒĝƟ
ĺŇīňŀŊŗĬ 
 ŒĬĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıĔŅĶŒĝƟĚŅĬĶŃĭĭŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮ
ėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ ıĭĺƞŅįŌƟŒĝƟĶŃĭĭĴňėĺŅĴėĺŅĴıŉĚıŀŒěŒĬĳŅıĶĺĴĶŃĭĭŀĵŌƞŒĬ
ĶŃħńĭĴŅĔȮĶŃĭĭĴňĮĶŃĽŇĪīŇĳŅıĽŅĴŅĶĩŐĬŃŐĬĺĔŅĶĪŜŅĚŅĬĨŅĴĽŅĵĚŅĬŒĬĨŜŅŐľĬƞĚĚŅĬěŅĔĔĸŋƞĴ
ŀŅĝňıĨƞŅĚȮŕȮœħƟŀňĔĪńŘĚĶŃĭĭĵńĚĽŅĴŅĶĩěńħŏĔŖĭĕƟŀĴŌĸėŋĦĸńĔļĦŃĽŜŅėńĠĪňŗŏĮƦĬĮƤěěńĵėĺŅĴĽŅĴŅĶĩĔŅĶ
ŏĸŊŀĔĮĶŃĔŀĭŀŅĝňıȮŏĮƦĬģŅĬĕƟŀĴŌĸŏıŊŗŀŒĝƟĪŜŅĬŅĵįĸŐĬĺĪŅĚŏĨĶňĵĴėĺŅĴıĶƟŀĴĔŅĶĽĴńėĶĚŅĬȮĪńŘĚĵńĚ
ŐĬŃĬŜŅĔĸŋƞĴŀŅĝňıĪňŗŒĔĸƟŏėňĵĚıĶƟŀĴĝŊŗŀĨŜŅŐľĬƞĚĚŅĬŒĬĔĸŋƞĴŀŅĝňıĪňŗĽŅĴŅĶĩĪŜŅĚŅĬœħƟȮŒĬĕĦŃŏħňĵĺĔńĬįŌƟ
ŒĝƟœħƟŒľƟĕƟŀŏĽĬŀŐĬŃĺƞŅėĺĶĮĶńĭĮĶŋĚŏĬŊŘŀľŅŒľƟĴňėĺŅĴėĶŀĭėĸŋĴŒĬĶŅĵĸŃŏŀňĵħĔŅĶŐĬŃĬŜŅĨŜŅŐľĬƞĚ
ĚŅĬŒľƟŏıŇŗĴĴŅĔĕŉŘĬŐĸŃėĺĶŒľƟĶŃĭĭĶŀĚĶńĭĔŅĶĪŜŅĚŅĬĭĬőĪĶĻńıĪƢĴŊŀĩŊŀœħƟħƟĺĵ 
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3.ȮĕƟŀŏĽĬŀŐĬŃŒĬĔŅĶĺŇěńĵėĶńŘĚĨƞŀœĮȮ 
 3.1 ĔŅĶĻŉĔļŅėĶńŘĚĬňŘĩŊŀœħƟĺƞŅŏĮƦĬėĶńŘĚŐĶĔĪňŗĴňĔŅĶĬŜŅŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸŏıŊŗŀŐĬŃĬŜŅŀŅĝňı
ĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĴŅŒĝƟȮħńĚĬńŘĬěŉĚėĺĶŒľƟĴňĔŅĶŏıŇŗĴ
ěŜŅĬĺĬĮĶŇĴŅĦĕƟŀĴŌĸŒľƟėĶŀĭėĸŋĴŐĔƞĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮŐĸŃĻŉĔļŅŏĪėĬŇėĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸħƟĺĵ
ŏĪėĬŇėŀŊŗĬȮŕȮŏıŊŗŀľŅėĺŅĴĽńĴıńĬīƢĳŅĵŒĬĝŋħĕƟŀĴŌĸȮĬŀĔěŅĔĬňŘėĺĶĻŉĔļŅĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃħƟĺĵ
ĶŌĮŐĭĭĺŇīňŀŊŗĬȮŕȮĶĺĴĪńŘĚĻŉĔļŅĔŅĶĮĶńĭĨńŘĚėƞŅıŅĶŅĴŇŏĨŀĶƢŀńĸĔŀĶŇīŉĴĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĕŀĚőĮĶŐĔĶĴȮ
WAKA ŏıŊŗŀŒľƟŏĔŇħėĺŅĴŏľĴŅŃĽĴĔńĭĔĸŋƞĴĬńĔĻŉĔļŅȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĴŅĔĪňŗĽŋħ 
 3.2 ĔŅĶĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŏĮƦĬŐĬĺĪŅĚıńĥĬŅĶŃĭĭĽŅĶĽĬŏĪĻĪŅĚĔŅĶĻŉĔļŅŒľƟ
ĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬŐĸŃĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮőħĵĻŉĔļŅěŅĔőėĶĚĽĶƟŅĚ
ĶŌĮŐĭĭŐĸŃĺŇīňħŜŅŏĬŇĬĔŅĶŏĨĶňĵĴĕƟŀĴŌĸŒľƟĶŀĚĶńĭĔńĭĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸĪňŗĬŜŅœĮŒĝƟĺŇŏėĶŅŃľƢĔŅĶĪŜŅ
ŏľĴŊŀĚĕƟŀĴŌĸħƟĺĵĶŌĮŐĭĭŀŊŗĬȮŕȮŐĸŃĬŜŅĮĶńĭŏĮƦĬĶŌĮŐĭĭŏıŊŗŀĮĶŃĝŅĽńĴıńĬīƢŒĬŏĝŇĚĽŊŗŀĽŅĶĪňŗŒľƟėĺŅĴĶŌƟȮ
ėĺŅĴŏĕƟŅŒěĨĶĚĔńĬĔńĭŏĮƚŅľĴŅĵŏıŊŗŀĔŅĶĻŉĔļŅĨƞŀŒĬĽĩŅĬĻŉĔļŅŏĮƦĬĔŅĶŏįĵŐıĶƞĽƞĚĨƞŀėĺŅĴĽŅĴŅĶĩŒĬ
ĔŅĶĪŜŅĚŅĬĕŀĚĭńĦĤŇĨŐĽħĚĩŉĚĻńĔĵĳŅıįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮĬŀĔěŅĔĬňŘĵńĚĽŅĴŅĶĩĬŜŅĨŅĶŅĚģŅĬĕƟŀĴŌĸĪňŗ
ĭńĬĪŉĔŒĬĶŃĭĭĴŅĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶƞĺĴħƟĺĵŐĸŃĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟıńĥĬŅŏĮƦĬĶŃĭĭĨƞŅĚȮŕȮŒľƟŏĮƦĬ
ĮĶŃőĵĝĬƢŐĔƞĽĩŅĬĻŉĔļŅ 
 3.3 ĔŅĶĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŏıŊŗŀŏĮƦĬĕƟŀĴŌĸŏĽĬŀŐĬĺĪŅĚěńħĪŜŅľĸńĔĽŌĨĶȮŀŅěĻŉĔļŅĔńĭ
ĬńĔĻŉĔļŅŏĜıŅŃĕŀĚĽŅĕŅĺŇĝŅŏıŊŗŀŒľƟŏľŖĬĳŅıĶĺĴĕŀĚĔŅĶĬŜŅŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸȮŐĸŃĽŅĴŅĶĩĬŜŅ
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     ĬŅĚĽŅĺĺńĬĺŇĽŅĕƢȮĝĬŃĮĶŃŏĽĶŇģ 57902305 
                                                 ĬńĔĻŉĔļŅľĸńĔĽŌĨĶĻŇĸĮĻŅĽĨĶĴľŅĭńĦĤŇĨȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŅĕŅĺŇĝŅĽĬŏĪĻĻŅĽĨĶƢŏıŊŗŀĔŅĶĻŉĔļŅȮĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ 

     
ėŜŅěŜŅĔńħėĺŅĴĪňŗŏĔňŗĵĺĕƟŀĚ 
 ŏľĴŊŀĚĕƟŀĴŌĸȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĔŅĶŒĬĔŅĶėƟĬľŅėĺŅĴĽńĴıńĬīƢŐĸŃŐĬĺőĬƟĴĶŌĮŐĭĭŒľĴƞĪňŗĴňėĺŅĴľĴŅĵŐĸŃ
ŏĮƦĬĮĶŃőĵĝĬƢěŅĔĕƟŀĴŌĸěŜŅĬĺĬĴŅĔĪňŗĩŌĔěńħŏĔŖĭœĺƟ őħĵĔŅĶėƟĬľŅĶŌĮŐĭĭħńĚĔĸƞŅĺěŃĴňĔŅĶŒĝƟŏĪėőĬőĸĵňȮĽĩŇĨŇȮŐĸŃ
ėĦŇĨĻŅĽĨĶƢ 
 ĶŃĭĭŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮľĴŅĵĩŉĚȮŏĮƦĬ
ĶŃĭĭĪňŗœħƟěŅĔĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭőĮĶŐĔĶĴħƟĺĵŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸĪňŗĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟŏıŊŗŀıńĥĬŅŒľƟœħƟĞŉŗĚĴŅ
ĶŃĭĭŐĬŃŐĬĺŀŅĝňıěŜŅŐĬĔĨŅĴĔĸŋƞĴŀŅĝňıȮĺŇŏėĶŅŃľƢĕƟŀĴŌĸőħĵĔŅĶŒĝƟĽĩŇĨŇıŊŘĬģŅĬȮœħƟŐĔƞȮěŜŅĬĺĬȮĶƟŀĵĸŃȮŐĸŃ
ĬŜŅŏĽĬŀįĸĺŇŏėĶŅŃľƢŒĬĶŌĮŐĭĭĔĶŅĲƕĔȮĪńŘĚĬňŘįĸĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽŅĴŅĶĩŏĸŊŀĔĕƟŀĴŌĸœħƟŒĬĶŌĮŐĭĭŏĺŖĭœĞĨƢȮĞŉŗĚĴň
ėĺŅĴĽŃħĺĔŒĬĔŅĶŐĽħĚįĸįƞŅĬŀŇĬŏĪŀĶƢŏĬŖĨ 
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ĨŀĬĪňŗȮ1ȮĕƟŀĴŌĸĪńŗĺœĮĕŀĚįŌƟĨŀĭŐĭĭĽŀĭĩŅĴ 
 őĮĶħŏĨŇĴĕƟŀėĺŅĴŒĬĝƞŀĚĺƞŅĚľĶŊŀĪŜŅŏėĶŊŗŀĚľĴŅĵȮP ĸĚŒĬȮÃ ľĬƟŅĕƟŀėĺŅĴĨŅĴėĺŅĴŏĮƦĬ
ěĶŇĚ 
 1.1ȮŏıĻ   Ã ĝŅĵȮȮȮȮȮȮÃ ľĠŇĚ 
 1.2 ĮƖĔŅĶĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮÃ 2558       Ã 2557        Ã 2556  
 1.3 ĽŅĕŅĺŇĝŅŏŀĔȮ&őĮĶħĶŃĭŋ'ȮÃ őĭĶŅĦėħň ÃĮĶŃĺńĨŇĻŅĽĨĶƢĻŇĸĮŃ ÃĳŅļŅœĪĵ  
      ÃĳŅļŅŀńĚĔķļȮÃĳŅļŅİĶńŗĚŏĻĽȮÃĴŅĬŋļĵĺŇĪĵŅ 
 1.4 ĺŇĝŅőĪȮ&őĮĶħĶŃĭŋ'ȮÃőĭĶŅĦėħň ÃĮĶŃĺńĨŇĻŅĽĨĶƢĻŇĸĮŃ ÃĮĶŃĺńĨŇĻŅĽĨĶƢ  
               ÃıŇıŇīĳńĦĤĽĩŅĬĻŉĔļŅ ÃĳŅļŅœĪĵ ÃĳŅļŅŀńĚĔķļ ÃĳŅļŅŁŇĬħň   
               ÃĴŅĬŋļĵĺŇĪĵŅ 
 

ĨŀĬĪňŗȮ0ȮėĺŅĴıŉĚıŀŒěĨƞŀĔŅĶŒĝƟĚŅĬĶŃĭĭ 
 ĪƞŅĬĴňėĺŅĴıŉĚıŀŒěĨƞŀĶŃĭĭŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ ŒĬĶŃħńĭŒħ őĮĶħĪŜŅŏėĶŊŗŀĚľĴŅĵȮP ĸĚŒĬȮÃ ĪňŗĪƞŅĬŏľŖĬĺƞŅĨĶĚĔńĭĶŃħńĭ
ėĺŅĴıŉĚıŀŒěĕŀĚĪƞŅĬĴŅĔĪňŗĽŋħŏıňĵĚ 1 ĶŃħńĭ 

ĕƟŀĪňŗ ĶŅĵĔŅĶĮĶŃŏĴŇĬ 

ĶŃħńĭėĺŅĴıŉĚıŀŒě 
ĴŅĔ
ĪňŗĽŋħ 
(5) 

ĴŅĔ 
 

(4) 

ĮŅĬ
ĔĸŅĚ 
(3) 

ĬƟŀĵ 
 

(2) 

ĬƟŀĵ
ĪňŗĽŋħ 
(1) 

ħƟŅĬĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶěńħĶŌĮŐĭĭȮ&Design) 
1. ĔŅĶěńħĶŌĮŐĭĭŒĬŏĺŖĭœĞĨƢĚƞŅĵĨƞŀĔŅĶŀƞŅĬȮŐĸŃŒĝƟĚŅĬ      

2. ėĺŅĴŏľĴŅŃĽĴĕŀĚĕĬŅħȮŐĸŃĽňĕŀĚĨńĺŀńĔļĶĭĬ
ľĬƟŅěŀ 

     

3. ĴňĕńŘĬĨŀĬĔŅĶŒĝĚŅĬĪňŗŏľĴŅŃĽĴȮĝńħŏěĬȮŐĸŃŏĕƟŅŒěĚ
Ņĵ 

     

4. ĮŋƙĴŏĴĬŌĔŅĶŒĝƟĚŅĬŀĵŌƞŒĬĨŜŅŐľĬƞĚĪňŗŏľĴŅŃĽĴĨƞŀĔŅĶ
ŒĝƟĚŅĬ 

     

ħƟŅĬėŋĦĳŅıĕŀĚŏĬŊŘŀľŅȮ&Content) 
5. ėĺŅĴĶĺħŏĶŖĺŒĬĔŅĶħŅĺĬƢőľĸħĕƟŀĴŌĸ      

6. ėĺŅĴĩŌĔĨƟŀĚėĶĭĩƟĺĬĕŀĚĕƟŀĴŌĸ      
7. ŏĬŊŘŀľŅ-ĕƟŀĴŌĸĴňėĺŅĴŏľĴŅŃĽĴȮŐĸŃĩŌĔĨƟŀĚ      
8. ėĺŅĴĽŃħĺĔŒĬĔŅĶŒĝƟĚŅĬŏĝŊŗŀĴőĵĚĕƟŀĴŌĸĳŅĵŒĬ
ŏĺŖĭœĞĨƢ 
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ĕƟŀĪňŗ ĶŅĵĔŅĶĮĶŃŏĴŇĬ 

ĶŃħńĭėĺŅĴıŉĚıŀŒě 

ĴŅĔ
ĪňŗĽŋħ 
(5) 

ĴŅĔ 
 

(4) 

ĮŅĬ
ĔĸŅĚ 
(3) 

ĬƟŀĵ 
 

(2) 

ĬƟŀĵ
ĪňŗĽŋħ 
(1) 

ħƟŅĬėĺŅĴĩŌĔĨƟŀĚȮ&Correctness) 
9. ŏĬŊŘŀľŅŒĬŏĺŖĭœĞĨƢœħƟįĸŏĮƦĬœĮĨŅĴĪňŗėŅħľĺńĚ      

10. ėĺŅĴĩŌĔĨƟŀĚĕŀĚŏĬŊŘŀľŅĭĬŏĺŖĭœĞĨƢ      
11. ėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚįĸĔŅĶĪŜŅĬŅĵ      
12. ėĺŅĴĽŅĴŅĶĩĬŜŅœĮĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒě      

 

ĨŀĬĪňŗȮ3ȮĕƟŀŏĽĬŀŐĬŃŀŊŗĬȮŕȮ 
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,Ȯ
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

 

ĕŀĕŀĭıĶŃėŋĦĪňŗŒľƟėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶĨŀĭŐĭĭĽŀĭĩŅĴ 
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ŐĭĭĮĶŃŏĴŇĬįŌƟŏĝňŗĵĺĝŅĠĨĶĺěĽŀĭŏėĶŊŗŀĚĴŊŀĺŇěńĵ 
ŏĶŊŗŀĚȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸŏıŊŗŀŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮ 

ėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ 
 

ėŜŅĝňŘŐěĚȮ8ȮŐĭĭĮĶŃŏĴŇĬėĺŅĴŏĪňŗĵĚĨĶĚȮ&IOC) ĕŀĚŏėĶŊŗŀĚĴŊŀĔŅĶĺŇěńĵŏĶŊŗŀĚȮŴĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇė
ŏľĴŊŀĚĕƟŀĴŌĸŏıŊŗŀŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵ
ĻŇĸĮŅĔĶŵ 

 

 ŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŏĝňŗĵĺĝŅĠĪňŗĴňĨƞŀĕƟŀėŜŅĩŅĴȮĴňėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶĬŜŅœĮŒĝƟ
ŏĮƦĬŏėĶŊŗŀĚĴŊŀŒĬĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸŒĬĔŅĶĺŇěńĵȮĞŉŗĚěŃĪŜŅĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĪňŗĵĚĨĶĚŒĬĨŀĬĪňŗȮ2 
ŐĸŃȮ3 ĕŀĚŐĭĭĽŀĭĩŅĴ 
őħĵœħƟĔŜŅľĬħŏĔĦĤƢŒĬĔŅĶıŇěŅĶĦŅėĺŅĴŏĪňŗĵĚĨĶĚȮħńĚĬňŘ 
  )/Ȯ;ȮŐĬƞŒěĺƞŅėŜŅĩŅĴĴňėĺŅĴŏľĴŅŃĽĴ 
 Ȯ  ȮȮ.Ȯ;ȮœĴƞŐĬƞŒěĺƞŅėŜŅĩŅĴĴňėĺŅĴŏľĴŅŃĽĴľĶŊŀœĴƞ 
  Ȯ-/Ȯ;ȮŐĬƞŒěĺƞŅėŜŅĩŅĴœĴƞĴňėĺŅĴŏľĴŅŃĽĴ 
 őĮĶħĪŜŅŏėĶŊŗŀĚľĴŅĵȮPȮĸĚŒĬĝƞŀĚĶŃħńĭėĺŅĴėŇħŏľŖĬĕŀĚĪƞŅĬĺƞŅĕƟŀėĺŅĴĴňėĺŅĴ
ĽŀħėĸƟŀĚȮľĶŊŀĩŌĔĨƟŀĚŏıňĵĚŒħ 
 
ĨŀĬĪňŗȮ2 ėĺŅĴıŉĚıŀŒěĨƞŀĔŅĶŒĝƟĚŅĬĶŃĭĭ 

ĕƟŀĪňŗ ĕƟŀėŜŅĩŅĴŒĬŐĭĭĽŀĭĩŅĴ 
ėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŏĝňŗĵĺĝŅĠ ĕƟŀŏĽĬŀŐĬŃ

ŏıŇŗĴŏĨŇĴ ŏľŖĬħƟĺĵ œĴƞŐĬƞŒě œĴƞŏľŖĬħƟĺĵ 
ħƟŅĬĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶěńħĶŌĮŐĭĭȮ&Design) 
1. ĔŅĶěńħĶŌĮŐĭĭŒĬŏĺŖĭœĞĨƢĚƞŅĵĨƞŀ
ĔŅĶŀƞŅĬȮŐĸŃĔŅĶŒĝƟĚŅĬ 

    

2. ėĺŅĴŏľĴŅŃĽĴĕŀĚĕĬŅħȮŐĸŃĽň
ĕŀĚĨńĺŀńĔļĶĭĬľĬƟŅěŀ 

    

3. ĴňĕńŘĬĨŀĬĔŅĶŒĝĚŅĬĪňŗŏľĴŅŃĽĴȮ
ĝńħŏěĬȮŐĸŃŏĕŅŒěĚŅĵ 

    

4. 
 
ĮŋƙĴŏĴĬŌĔŅĶŒĝƟĚŅĬŀĵŌƞŒĬĨŜŅŐľĬƞĚĪňŗ
ŏľĴŅŃĽĴĨƞŀĔŅĶŒĝƟĚŅĬ 

    

ħƟŅĬėŋĦĳŅıĕŀĚŏĬŊŘŀľŅȮ&Content) 
5. ėĺŅĴĶĺħŏĶŖĺŒĬĔŅĶħŅĺĬƢőľĸħ
ĕƟŀĴŌĸ 
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ĕƟŀĪňŗ ĕƟŀėŜŅĩŅĴŒĬŐĭĭĽŀĭĩŅĴ 
ėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŏĝňŗĵĺĝŅĠ ĕƟŀŏĽĬŀŐĬŃ

ŏıŇŗĴŏĨŇĴ ŏľŖĬħƟĺĵ œĴƞŐĬƞŒě œĴƞŏľŖĬħƟĺĵ 
6. ėĺŅĴĩŌĔĨƟŀĚėĶĭĩƟĺĬĕŀĚĕƟŀĴŌĸ     

7. ŏĬŊŘŀľŅ-ĕƟŀĴŌĸĴňėĺŅĴŏľĴŅŃĽĴȮ
ŐĸŃĩŌĔĨƟŀĚ 

    

8. ėĺŅĴĽŃħĺĔŒĬĔŅĶŏĝŊŗŀĴőĵĚ
ĕƟŀĴŌĸĳŅĵŒĬŏĺŖĭœĞĨƢ 

    

ħƟŅĬėĺŅĴĩŌĔĨƟŀĚȮ&Correctness) 
9 ŏĬŊŘŀľŅŒĬŏĺŖĭœĞĨƢœħƟįĸŏĮƦĬœĮ
ĨŅĴĪňŗėŅħľĺńĚ 

    

10. ėĺŅĴĩŌĔĨƟŀĚĕŀĚŏĬŊŘŀľŅĭĬ
ŏĺŖĭœĞĨƢ 

    

11. ėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚįĸĔŅĶĪŜŅĬŅĵ     
12. ėĺŅĴĽŅĴŅĶĩĬŜŅœĮĮĶŃĔŀĭĔŅĶ
ĨńħĽŇĬŒě 

    

 

ĕƟŀŏĽĬŀŐĬŃ 

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,...... 
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,...... 
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     ȮȮȮȮ (ĸĚĝŊŗŀ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,įŌƟĮĶŃŏĴŇĬ 
 
                                                                    &źźźźźźźźźźźźźźźźźźź,,źźźźźź,' 
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ĳŅėįĬĺĔȮė 
ĽĶŋĮįĸĔŅĶėŜŅĬĺĦŐĸŃŐĮĸįĸėƞŅŐĭĭĮĶŃŏĴŇĬėĺŅĴŏĪňŗĵĚĨĶĚȮ&IOC)
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 ĽĶŋĮįĸĔŅĶėŜŅĬĺĦŐĸŃŐĮĸįĸėƞŅŐĭĭĮĶŃŏĴŇĬėĺŅĴŏĪňŗĵĚĨĶĚȮ&IOC) ĕŀĚŏėĶŊŗŀĚĴŊŀĔŅĶ
ĺŇěńĵŏĶŊŗŀĚȮŴĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸŏıŊŗŀŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮ 
ėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶŵ 
 
ĕƟŀ
ėŜŅĩŅĴ
ĕƟŀĪňŗ 

ėŃŐĬĬėĺŅĴŏľŖĬįŌƟŏĝňŗĵĺĝŅĠĨĶĺěŏėĶŊŗŀĚĴŊŀĺŇěńĵ 
ĶĺĴ ėƞŅȮIOC ĽĶŋĮįĸ ėĬĪňŗȮ1. 

įĻ,ĝĺĸŇĨȮĕŅĺŏĕňĵĺ 
ėĬĪňŗ 2. 

ŀ,īĬŅĺŋĥŇȮĬŇĸĴĦň 
ėĬĪňŗ 3. 

ėŋĦœıĶȮĶŋƞĚŏĶŊŀĚ 

1 +1 +1 +1 3 1.00 ŒĝƟœħƟ 

2 +1 +1 +1 3 1.00 ŒĝƟœħƟ 

3 +1 +1 +1 3 1.00 ŒĝƟœħƟ 

4 +1 +1 +1 3 1.00 ŒĝƟœħƟ 

5 +1 +1 0 2 0.67 ŒĝƟœħƟ 

6 +1 +1 +1 3 1.00 ŒĝƟœħƟ 

7 +1 +1 +1 3 1.00 ŒĝƟœħƟ 

8 +1 +1 0 2 0.67 ŒĝƟœħƟ 

9 +1 +1 +1 3 1.00 ŒĝƟœħƟ 

10 +1 +1 +1 3 1.00 ŒĝƟœħƟ 

11 +1 +1 +1 3 1.00 ŒĝƟœħƟ 

12 +1 +1 +1 3 1.00 ŒĝƟœħƟ 

 
 
 
 
 
 
 

 
 
 



  

 

134 

 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮĚ 
ėŌƞĴŊŀĶŃĭĭ
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ėŌƞĴŊŀĔŅĶŒĝƟĚŅĬĶŃĭĭŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮ 
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ 

 
 ĶŃĭĭŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ 
ĽŅĴŅĶĩŒĝƟĚŅĬįƞŅĬĶŃĭĭŏėĶŊŀĕƞŅĵŀŇĬŏĪŀĶƢŏĬŖĨȮŐĭƞĚĔŅĶĪŜŅĚŅĬŀŀĔŏĮƦĬȮ2 ĽƞĺĬȮėŊŀȮ1) įŌƟŒĝƟĶŃĭĭȮ
ŐĸŃȮ2) įŌƟħŌŐĸĶŃĭĭȮőħĵĴňĶŅĵĸŃŏŀňĵħĔŅĶŒĝƟĚŅĬħńĚĬňŘ 
 
 1. ĽƞĺĬįŌƟŒĝƟĶŃĭĭȮ 
 ȮȮȮ1.1 ŏĕƟŅĽŌƞĶŃĭĭœħƟĪňŗȮhttp://203.158.144.140/ADMCAU/default.aspx 

 

ĳŅıĪňŗȮ53 ŐĽħĚľĬƟŅŐĶĔĕŀĚĶŃĭĭĔƞŀĬĔŅĶŏĕƟŅŒĝƟĚŅĬ 
 
 ȮȮȮ1.2 ŏĕƟŅĽŌƞŏĴĬŌŏĶŇŗĴĪħĽŀĭőħĵŏĮƦĬĕƟŀėŜŅĩŅĴěŅĔįĸĸńıīƢĔŅĶėńħŏĸŊŀĔėŋĦĸńĔļĦŃěŜŅĬĺĬȮ6 
ėŋĦĸńĔļĦŃȮœħƟŐĔƞȮ1) ĽŅĕŅĺŇĝŅŏŀĔ 2)ȮĺŇĝŅőĪ 3) ĔŇěĔĶĶĴĕŀĚőĶĚŏĶňĵĬĪňŗŏėĵŏĕƟŅĶƞĺĴĴŅĔĪňŗĽŋħ  
4) ĮĶŃŏĳĪĚŅĬĪňŗĪŜŅ 5) ħƟŅĬėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩıŇŏĻļĪňŗĝƞĺĵŒľƟœħƟĚŅĬȮŐĸŃȮ6) ĔŅĶĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟ
ěŅĔĽŅĕŅĴŅĮĶŃĵŋĔĨƢŒĝƟĔńĭĚŅĬĪňŗĪŜŅ őħĵįŌƟŒĝƟĚŅĬĪŜŅĔŅĶėĸŇĔŏĸŊŀĔėŜŅĨŀĭĪňŗĩŌĔĨƟŀĚŐĸŃĔħĮŋƙĴ 
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ĳŅıĪňŗȮ54 ŐĽħĚĔŅĶŏĸŊŀĔŏĴĬŌŏĶŇŗĴĪħĽŀĭĕŀĚĶŃĭĭľńĺĕƟŀĕƟŀĴŌĸħƟŅĬĔŅĶĻŉĔļŅ 
 

 

ĳŅıĪňŗȮ55 ŐĽħĚĔŅĶŏĸŊŀĔŏĴĬŌŏĶŇŗĴĪħĽŀĭĕŀĚĶŃĭĭľńĺĕƟŀĕƟŀĴŌĸħƟŅĬĔŇěĔĶĶĴĕŀĚőĶĚŏĶňĵĬŐĸŃŀŅĝňıĪňŗ
ėŇħĺƞŅěŃĪŜŅŒĬŀĬŅėĨ 
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ĳŅıĪňŗȮ56 ŐĽħĚĔŅĶŏĸŊŀĔŏĴĬŌŏĶŇŗĴĪħĽŀĭĕŀĚĶŃĭĭľńĺĕƟŀĕƟŀĴŌĸħƟŅĬĔŅĶĬŜŅėĺŅĴĶŌƟěŅĔĪňŗŏĶňĵĬĴŅ
ĮĶŃĔŀĭŀŅĝňıľńĺĕƟŀĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟěŅĔĽŅĕŅĴŅĮĶŃĔŀĭŀŅĝňı 
 

 

ĳŅıĪňŗȮ57 ŐĽħĚĔĸƞŀĚĕƟŀėĺŅĴŐěƟĚŏĨŊŀĬĔŅĶĮĶŃĴĺĸŏĽĶŖěĽŇŘĬ 
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ĳŅıĪňŗȮ6. ŐĽħĚĽĶŋĮįĸĸńıīƢĔŅĶŏĸŊŀĔĔĸŋƞĴŀŅĝňıĪňŗĴňėĺŅĴŏľĴŅŃĽĴıĶƟŀĴĶŅĵĸŃŏŀňĵħĝŊŗŀĨŜŅŐľĬƞĚĚŅĬ
ıĶƟŀĴěńħŀńĬħńĭŏĮŀĶƢŏĞŖĬĨƢėĺŅĴŏĮƦĬœĮœħƟ 
 



  

 

139 

 

ĳŅıĪňŗȮ6/ ŐĽħĚĨńĺŏĸŊŀĔŒĬľĬƟŅįĸĸńıīƢĔŅĶŏĸŊŀĔĔĸŋƞĴŀŅĝňıĪňŗĴňėĺŅĴŏľĴŅŃĽĴıĶƟŀĴĶŅĵĸŃŏŀňĵħĝŊŗŀ
ĨŜŅŐľĬƞĚĚŅĬıĶƟŀĴěńħŀńĬħńĭŏĮŀĶƢŏĞŖĬĨƢėĺŅĴŏĮƦĬœĮœħƟőħĵĴňȮ3 ĮŋƙĴĔħ 
 

 



  

 

140 

 

ĳŅıĪňŗȮ60 ŐĽħĚĔĶŅĲĺĚĔĸĴĔŅĶěńħŀńĬħńĭĔĸŋƞĴŀŅĝňıĪňŗĴňėĺŅĴŏľĴŅŃĽĴŒĬĶŌĮŐĭĭŏĮŀĶƢŏĞŖĬĨƢėĺŅĴ
ŏĮƦĬœĮœħƟĽŜŅľĶńĭĔŅĶŏĸŊŀĔĮĶŃĔŀĭŀŅĝňı 
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ĳŅıĪňŗȮ61 ŐĽħĚėŜŅěŜŅĔńħėĺŅĴĕŀĚĔĸŋƞĴŀŅĝňıȮA1 ĔĸŋƞĴŀŅĝňıȮŀŜŅĬĺĵĔŅĶȮīŋĶĔŅĶȮĚŅĬĽĩŇĨŇȮĚŅĬŇĨŇĔŅĶȮ
ĚŅĬĔŅĶĤŌĨŐĸŃĨƞŅĚĮĶŃŏĪĻȮıĶƟŀĴĶŅĵĸŃŏŀňĵħĝŊŗŀĨŜŅŐľĬƞĚĚŅĬĕŀĚĔĸŋƞĴ 
 

 

ĳŅıĪňŗȮ62 ŐĽħĚėŜŅěŜŅĔńħėĺŅĴĕŀĚĔĸŋƞĴŀŅĝňıȮB2 ĔĸŋƞĴŀŅĝňıȮĔŅĶėĸńĚȮĔŅĶŏĻĶļģĔŇěȮĔŅĶıŅĦŇĝĵƢŐĸŃ
ŀŋĨĽŅľĔĶĶĴȮıĶƟŀĴĶŅĵĸŃŏŀňĵħĝŊŗŀĨŜŅŐľĬƞĚĚŅĬĕŀĚĔĸŋƞĴ 
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ĳŅıĪňŗȮ63 ŐĽħĚėŜŅěŜŅĔńħėĺŅĴĕŀĚĔĸŋƞĴŀŅĝňıȮC3 ĔĸŋƞĴŀŅĝňıȮėĴĬŅėĴȮĕĬĽƞĚȮŐĸŃĨŇħĨƞŀĽŊŗŀĽŅĶȮ
ıĶƟŀĴĶŅĵĸŃŏŀňĵħĝŊŗŀĨŜŅŐľĬƞĚĚŅĬĕŀĚĔĸŋƞĴ 
 

 

ĳŅıĪňŗȮ64 ŐĽħĚėŜŅěŜŅĔńħėĺŅĴĕŀĚĔĸŋƞĴŀŅĝňıȮF6 ĔĸŋƞĴŀŅĝňıȮŐıĪĵƢȮıĵŅĭŅĸȮŐĸŃĽŅīŅĶĦĽŋĕıĶƟŀĴ
ĶŅĵĸŃŏŀňĵħĝŊŗŀĨŜŅŐľĬƞĚĚŅĬĕŀĚĔĸŋƞĴ 
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ĳŅıĪňŗȮ65 ŐĽħĚėŜŅěŜŅĔńħėĺŅĴĕŀĚĔĸŋƞĴŀŅĝňıȮH8 ĔĸŋƞĴŀŅĝňıȮĻŇĸĮŃȮĽńĚėĴȮŐĸŃĔŅĶıńĥĬŅĝŋĴĝĬ
ıĶƟŀĴĶŅĵĸŃŏŀňĵħĝŊŗŀĨŜŅŐľĬƞĚĚŅĬĕŀĚĔĸŋƞĴ 

 

 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
  

 2. ĽƞĺĬįŌƟħŌŐĸĶŃĭĭȮĬńŘĬœħƟŀīŇĭŅĵĶŅĵĸŃŏŀňĵħœĺƟŐĸƟĺŒĬĭĪĪňŗȮ4 ĽƞĺĬĪňŗȮ2 įŌƟħŌŐĸĶŃĭĭȮľńĺĕƟŀ
įĸĔŅĶıńĥĬŅĶŃĭĭŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ
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ĮĶŃĺńĨŇįŌƟŏĕňĵĬ 

ĮĶŃĺńĨŇįŌƟŏĕňĵĬ 
 

ĝŊŗŀ-ĽĔŋĸ ĺńĬĺŇĽŅĕƢ ĝĬŃĮĶŃŏĽĶŇģ 

ĺńĬȮŏħŊŀĬȮĮƖȮŏĔŇħ 2 ĴŇĩŋĬŅĵĬ 2528 
ĽĩŅĬĪňŗŏĔŇħ ĔĶŋĚŏĪıĴľŅĬėĶ 

ĺŋĥŇĔŅĶĻŉĔļŅ ı.Ļ.2550 ĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĸńĔĽŌĨĶĭĶŇľŅĶīŋĶĔŇěĭńĦĤŇĨ   

ĽŅĕŅĺŇĝŅĶŃĭĭĽŅĶĽĬŏĪĻ ėĦŃĭĶŇľŅĶīŋĶĔŇě ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝ
ĴĚėĸıĶŃĬėĶ  

ı.Ļ.2560 ĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĸńĔĽŌĨĶĻŇĸĮĻŅĽĨĶĴľŅĭńĦĤŇĨ   

ĽŅĕŅĺŇĝŅĽĬŏĪĻĻŅĽĨĶƢŏıŊŗŀĔŅĶĻŉĔļŅ ĭńĦĤŇĨĺŇĪĵŅĸńĵ ĴľŅĺŇĪĵŅĸńĵ
ĻŇĸĮŅĔĶ 

ĪňŗŀĵŌƞĮƤěěŋĭńĬ 4/405 ĞŀĵľĴŌƞĭƟŅĬĝńĵıķĔļƢ ĩĬĬĴŅŏěĶŇĠ ŐĕĺĚľĬŀĚŐĕĴ ŏĕĨľĬŀĚŐĕĴ 

ĔĶŋĚŏĪıł 10160 
įĸĚŅĬĨňıŇĴıƢ ĔŅĶĬŜŅŏĽĬŀħƟĺĵőĮĽŏĨŀĶƢ ľńĺĕƟŀŏĶŊŗŀĚ "ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸ

ŏıŊŗŀŐĬŃĬŜŅŀŅĝňıĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶň ėĦŃőĭĶŅĦėħň ĴľŅĺŇĪĵŅĸńĵ
ĻŇĸĮŅĔĶ" ŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĭńĦĤŇĨĻŉĔļŅĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ ėĶńŘĚĪňŗ 

5ȮŴĮĶŃŏĪĻœĪĵ 4.0 ĬĺńĨĔĶĶĴĽĶƟŅĚĽĶĶėƢ ĽŌƞĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬŵȮ&LEQA$GEQAȮ

2017) ěńħőħĵ ĭńĦĤŇĨĺŇĪĵŅĸńĵ ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ ĶŃľĺƞŅĚĺńĬĪňŗ 20-21 

ĔĶĔġŅėĴ 2560 Ħ ĻŌĬĵƢĴŅĬŋļĵĺŇĪĵŅĽŇĶŇĬīĶ (ŀĚėƢĔŅĶĴľŅĝĬ) ĔĶŋĚŏĪıł 

ĶŅĚĺńĸĪňŗœħƟĶńĭ ĶŅĚĺńĸįĸĚŅĬĺŇěńĵ/įĸĚŅĬĽĶƟŅĚĽĶĶėƢħňŏħƞĬ ĔĸŋƞĴıľŋĺŇĪĵŅĔŅĶ ŒĬĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĭńĦĤŇĨĻŉĔļŅĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ ėĶńŘĚĪňŗ 5ȮŴĮĶŃŏĪĻœĪĵ 4.0 

ĬĺńĨĔĶĶĴĽĶƟŅĚĽĶĶėƢ ĽŌƞĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬŵȮ&LEQA$GEQAȮ0./5'Ȯěńħőħĵ 

ĭńĦĤŇĨĺŇĪĵŅĸńĵ ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ ĶŃľĺƞŅĚĺńĬĪňŗ 20-21 ĔĶĔġŅėĴ 2560 

Ħ ĻŌĬĵƢĴŅĬŋļĵĺŇĪĵŅĽŇĶŇĬīĶ (ŀĚėƢĔŅĶĴľŅĝĬ) ĔĶŋĚŏĪıł 
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