
π‘æπ∏åμâπ©∫—∫

°“√ª√–¬ÿ°μå¢—ÈπμÕπ«‘∏’μâπ‰¡âμ—¥ ‘π„®°—∫°“√«‘π‘®©—¬‚√§
√–∫∫°“√À“¬„® : °√≥’»÷°…“∑’Ë‚√ßæ¬“∫“≈
æ√–π§√»√’Õ¬ÿ∏¬“

¥‘…∞æ≈  ¡—Ëπ∏√√¡*

≈’Ë≈’  Õ‘ß»√’ «à“ß*

*¿“§«‘™“ ∂‘μ‘ §≥–«‘∑¬“»“ μ√å, ¡À“«‘∑¬“≈—¬‡°…μ√»“ μ√å, °√ÿß‡∑æ¡À“π§√

˜Û

∫∑§—¥¬àÕ °“√»÷°…“π’È¡’«—μ∂ÿª√– ß§å Ò) ‡æ◊ËÕª√–¬ÿ°μå«‘∏’ ◊∫§âπ§«“¡√Ÿâ®“°∞“π¢âÕ¡Ÿ≈ ‚¥¬„™â‡∑§π‘§¢—ÈπμÕπ«‘∏’μâπ‰¡âμ—¥ ‘π„®

°—∫°“√«‘π‘®©—¬‚√§√–∫∫°“√À“¬„® „π°“√®”·π°ºŸâªÉ«¬ Û ‚√§ §◊Õ ‚√§μ‘¥‡™◊ÈÕ∑“ßÀ“¬„® à«π∫π‡©’¬∫æ≈—π, ‚√§

‚æ√ßÕ“°“»¢â“ß®¡Ÿ°Õ—°‡ ∫‡©’¬∫æ≈—π ·≈–‚√§ªÕ¥Õ—°‡ ∫ ¢Õß‚√ßæ¬“∫“≈æ√–π§√»√’Õ¬ÿ∏¬“; ·≈– Ú) ‡æ◊ËÕ‡ª√’¬∫

‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß¢—ÈπμÕπ«‘∏’μâπ‰¡âμ—¥ ‘π„® Û «‘∏’ §◊Õ ID3 C4.5 ·≈– CART „π°“√®”·π°À√◊Õ§—¥°√ÕßºŸâªÉ«¬ Û

‚√§¢â“ßμâπ. ¢âÕ¡Ÿ≈∑’Ë»÷°…“‰¥â®“°‡«™√–‡∫’¬πºŸâªÉ«¬πÕ°‚√§∑“ßÀ“¬„® ¢Õß‚√ßæ¬“∫“≈æ√–π§√»√’Õ¬ÿ∏¬“ ™à«ß æ.». ÚıÙ˜

- ÚıÙ˘ ®”π«π ̃ ,ÛÚ˜ √“¬.  μ—«·ª√∑’Ëπ”¡“æ‘®“√≥“ª√–°Õ∫¥â«¬ Õ“¬ÿ Õÿ≥À¿Ÿ¡‘√à“ß°“¬ ‡¢μ∑’ËÕ¬ŸàÕ“»—¬ Õ“™’æ Õ“°“√μà“ßÊ

‡™àπ ¡’πÈ”¡Ÿ° ¡’‰¢â §—¥®¡Ÿ° ·πàπÀπâ“Õ° ª«¥°√–∫Õ°μ“ ª«¥»’√…– À“¬„®‡Àπ◊ËÕ¬ÀÕ∫ ‰Õ. «‘∏’°“√»÷°…“ ∑”°“√

 ◊∫§âπ§«“¡√Ÿâ®“°∞“π¢âÕ¡Ÿ≈ºŸâªÉ«¬‚√§√–∫∫°“√À“¬„®¥â«¬¢—ÈπμÕπ«‘∏’ ID3 C4.5 ·≈– CART ‚¥¬§—¥°√Õßμ—«·ª√ ”§—≠

μàÕ°“√®”·π°ºŸâªÉ«¬·μà≈–‚√§ æ√âÕ¡∑—Èß‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß¢—ÈπμÕπ«‘∏’∑—Èß “¡„π°“√®”·π°ºŸâªÉ«¬·μà≈–‚√§

¥â«¬°“√·∫àß¢âÕ¡Ÿ≈ÕÕ°‡ªìπ™ÿ¥¢âÕ¡Ÿ≈Ωñ° Õπ·≈–™ÿ¥¢âÕ¡Ÿ≈∑¥ Õ∫μ“¡À≈—°°“√∑”„Àâ∂Ÿ°μâÕß‰¢«â (cross-validation) ·≈–

°“√·¬°§à“√âÕ¬≈– (percentage split).

®“°°“√»÷°…“«‘∏’°“√ ◊∫§âπ§«“¡√Ÿâ ”À√—∫®”·π°ºŸâªÉ«¬‚√§μ‘¥‡™◊ÈÕ∑“ßÀ“¬„® à«π∫π·∫∫‡©’¬∫æ≈—π æ∫«à“°“√„™âμ—«·ª√

∑’Ë§—¥‡≈◊Õ°‰¥â‡æ’¬ß ˜ μ—«·ª√ °—∫Õ—μ√“ à«π¢âÕ¡Ÿ≈Ωñ° ÕπμàÕ¢âÕ¡Ÿ≈∑¥ Õ∫ ˜ : Û. ¢—ÈπμÕπ«‘∏’ C4.5 „Àâ§à“«—¥

ª√– ‘∑∏‘¿“æ Ÿß ÿ¥ §◊Õ„Àâ§à“§«“¡∂Ÿ°μâÕß¢Õß°“√®”·π°√âÕ¬≈– ˘Ú.ÛÚ.  à«π°“√ ◊∫§âπ§«“¡√Ÿâ ”À√—∫®”·π°ºŸâªÉ«¬

‚√§ªÕ¥Õ—°‡ ∫ æ∫«à“°“√„™âμ—«·ª√∑’Ë§—¥‡≈◊Õ°‰¥â‡æ’¬ß ̄  μ—«·ª√°—∫Õ—μ√“ à«π¢âÕ¡Ÿ≈Ωñ° ÕπμàÕ¢âÕ¡Ÿ≈∑¥ Õ∫ ̃  : Û.

¢—ÈπμÕπ«‘∏’ C4.5 „Àâ§à“«—¥ª√– ‘∑∏‘¿“æ Ÿß ÿ¥ §◊Õ„Àâ§à“§«“¡∂Ÿ°μâÕß¢Õß°“√®”·π°√âÕ¬≈– ˘Ù.˜ ·≈–°“√ ◊∫§âπ§«“¡

√Ÿâ ”À√—∫®”·π°ºŸâªÉ«¬‚√§‚æ√ßÕ“°“»¢â“ß®¡Ÿ°Õ—°‡ ∫‡©’¬∫æ≈—π æ∫«à“°“√„™âμ—«·ª√∑’Ë§—¥‡≈◊Õ°‰¥â‡æ’¬ß ˜ μ—«·ª√ °—∫

Õ—μ√“ à«π¢âÕ¡Ÿ≈Ωñ° ÕπμàÕ¢âÕ¡Ÿ≈∑¥ Õ∫ ı:ı. ¢—ÈπμÕπ«‘∏’ CART „Àâ§à“«—¥ª√– ‘∑∏‘¿“æ Ÿß ÿ¥ §◊Õ„Àâ§à“§«“¡∂Ÿ°

μâÕß¢Õß°“√®”·π°√âÕ¬≈– ˘Ù.ˆ˘ ´÷Ëßº≈≈—æ∏å∑’Ë‰¥â®“°°“√ª√–¬ÿ°μå¢—ÈπμÕπ«‘∏’μâπ‰¡âμ—¥ ‘π„®  “¡“√∂π”‰ª‡ªìπ

·π«∑“ß π—∫ πÿπ°“√§—¥°√Õß‡∫◊ÈÕßμâπºŸâªÉ«¬‚√§√–∫∫°“√À“¬„®‡æ◊ËÕ°“√«‘π‘®©—¬¬◊π¬—πμàÕ‰ª.

§” ”§—≠: °“√®”·π°¢âÕ¡Ÿ≈, ¢—ÈπμÕπ«‘∏’μâπ‰¡âμ—¥ ‘π„®, ‚√§√–∫∫°“√À“¬„®, °“√«‘π‘®©—¬‚√§, °“√∑”„Àâ∂Ÿ°μâÕß

‰¢«â

«“√ “√«‘®—¬√–∫∫ “∏“√≥ ÿ¢
ªï∑’Ë Ù ©∫—∫∑’Ë Ò ¡§.-¡’§. ÚııÛ ∂“∫—π«‘®—¬√–∫∫ “∏“√≥ ÿ¢



«“√ “√«‘®—¬√–∫∫ “∏“√≥ ÿ¢ ªï∑’Ë Ù ©∫—∫∑’Ë Ò ¡§.-¡’§. ÚııÛ

74

¿Ÿ¡‘À≈—ß·≈–‡Àμÿº≈

√§√–∫∫°“√À“¬„®‡ªìπªí≠À“∑’Ë ”§—≠¢Õßª√–‡∑»‰∑¬.

®“°√“¬ß“π°“√‡ΩÑ“√–«—ß‚√§ª√–®”ªï¢Õß ”π—°√–∫“¥«‘∑¬“

æ∫«à“‚√§√–∫∫°“√À“¬„®¡’Õ—μ√“°“√ªÉ«¬μàÕ· πª√–™“°√

‡∑à“°—∫ Û¯.ÚÒ, ÛÒÒ.¯ ·≈– ÛÒı.ÛÛ „π æ.». ÚıÙˆ -

ÚıÙ¯ μ“¡≈”¥—∫ ·≈–¡’‚√§∑“ßÀ“¬„®∑’Ë‡°’Ë¬«¢âÕß°—∫°“√

∑”ß“π„π¿“§ à«πÕÿμ “À°√√¡‡æ‘Ë¡¢÷Èπ ‰¥â·°à ‚√§¿Ÿ¡‘·æâ ‚√§

À◊¥ ‚√§ªÕ¥Õ—°‡ ∫ ‡ªìπμâπ(Ò). ®—ßÀ«—¥æ√–π§√»√’Õ¬ÿ∏¬“‡ªìπ

®—ßÀ«—¥∑’Ë¡’π‘§¡Õÿμ “À°√√¡‡ªìπÕ—π¥—∫ Ò ¢Õß¿“§°≈“ß(Ú) ·≈–

®“°√“¬ß“π √ÿª®”π«πºŸâªÉ«¬πÕ°¢ÕßΩÉ“¬‡«™√–‡∫’¬π·≈– ∂‘μ‘

ª√–®” æ.». ÚıÙı - ÚıÙ˘ æ∫«à“ ‚√§∑“ßÀ“¬„®‡ªìπ°≈ÿà¡

∑’Ë¡’®”π«πºŸâªÉ«¬‡¢â“¡“√—∫°“√√—°…“¡“°∑’Ë ÿ¥‡ªìπÕ—π¥—∫ Ò „π

Õ—μ√“°“√‡¢â“√—∫°“√√—°…“√âÕ¬≈– ÒÙ.Ù˜, Òı.ÒÛ ·≈– Òı.˜Û

™à«ß æ.». ÚıÙˆ - ÚıÙ¯ μ“¡≈”¥—∫ ‚¥¬‚√§∑’Ë‡¢â“¡“√—∫°“√

√—°…“¡“°∑’Ë ÿ¥ Û Õ—π¥—∫ ‰¥â·°à ‚√§μ‘¥‡™◊ÈÕ∑“ßÀ“¬„® à«π∫π

·∫∫‡©’¬∫æ≈—π(Û), ‚√§‚æ√ßÕ“°“»¢â“ß®¡Ÿ°Õ—°‡ ∫‡©’¬∫æ≈—π

·≈–‚√§ªÕ¥Õ—°‡ ∫ μ“¡≈”¥—∫ ´÷Ëß¡’·π«‚πâ¡‡æ‘Ë¡¢÷ÈπÕ¬à“ßμàÕ

‡π◊ËÕß.

ªí®®ÿ∫—π‰¥â¡’°“√‡√’¬π√Ÿâ·≈–π”‡∑§π‘§‡°’Ë¬«°—∫¢—ÈπμÕπ«‘∏’

μâπ‰¡âμ—¥ ‘π„® (decision tree algorithm) ¡“„™â∑“ß°“√·æ∑¬å

‡æ◊ËÕ®”·π°ºŸâªÉ«¬‚√§μà“ßÊ ‡™àπ ‚√§À—«„®‡μâπº‘¥®—ßÀ«–(Ù), ‚√§

À≈Õ¥‡≈◊Õ¥·¥ß(ı), ‚√§‡∫“À«“π ‚√§μ—∫Õ—°‡ ∫ ‚√§À—«„® ·≈–

‚√§º‘«Àπ—ß(ˆ), «—≥‚√§·≈–‚√§‡¬◊ËÕÀÿâ¡ªÕ¥Õ—°‡ ∫(˜).  ”À√—∫

ª√–‡∑»‰∑¬°Á¡’°“√π”‡∑§π‘§¢—ÈπμÕπ«‘∏’μâπ‰¡âμ—¥ ‘π„®¡“„™â

Abstract An Application of Decision Tree Algorithms for Diagnosis of the Respiratory System:
A Case Study of Pranakorn Sri Ayudthaya Hospital
Dittapol Muntham*, Lily Ingsrisawang*
*Department of Statistics, Faculty of Science, Kasetsart University

The objectives of this study involved (a) the application of methods of knowledge discovery from
database using decision tree algorithms for respiratory system diagnosis to classify patients of the Pranakorn
Sri Ayudthaya Hospital into three groups: acute upper respiratory tract infection, acute sinusitis, and
pneumonia, and  (b) the comparison of performance of the three decision tree algorithms, i.e., ID3, C4.5,
and CART, for the classification or screening of the patients with the three diseases. The data used in this
study came from the medical records of 7,327 out-patients with respiratory diseases who attended Pranakorn
Sri Ayudthaya Hospital in the period from 2003 to 2006. The variables considered were age, body tem-
perature, residential area, occupation, and certain symptoms, e.g., rhinorrhea, fever, nasal congestion,
periorbital pain, headache, wheezing and coughing.  The study methods were knowledge discovery with
the employment of ID3, C4.5, and CART decision tree algorithms from the hospital’s medical records and
determination of the effectiveness of the three algorithms. The validity of the decision tree algorithms was
studied by dividing the data into two sets: training and testing data sets, which were based on the cross-
validation and the percentage split methods.

The results of the knowledge discovery method found that, for the patients with acute URI with only
seven selected variables and a ratio 70:30 of the training data set and the testing data set, the C4.5 algo-
rithm was the most effective, with a classification accuracy of 92.31 per cent. For the classification of the
patients with acute sinusitis with only eight selected variables and ratio 70:30 of the training data set and
the testing data set, the C4.5 algorithm was the most effective, with a classification accuracy of 94.70 per
cent. For the classification of the patients with pneumonia with only seven selected variables and ratio
50:50 of the training data set and the testing data set, the CART algorithm was the most effective, with a
classification accuracy of 94.69 per cent.  The results obtained could be used to support the diagnosis of
patients with respiratory diseases.

Key words: data classification, decision tree, respiratory diseases, diagnosis, cross-validation
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„π¥â“π°“√·æ∑¬å ‡™àπ æÿ∏…¥’(¯) „π æ.». ÚııÒ ∑”°“√»÷°…“

√–∫∫®”·π°ª√–‡¿∑·∫∫∑¥ Õ∫ ÿ¢¿“æ®‘μ, «√“¿√≥å(˘) „π

æ.». ÚııÒ «‘‡§√“–Àåªí®®—¬‡ ’Ë¬ß·≈–®—¥®”·π°°≈ÿà¡°“√

¥◊ÈÕ¬“„πºŸâªÉ«¬«—≥‚√§ªÕ¥°≈—∫¥â«¬°“√«‘‡§√“–Àå°“√∂¥∂Õ¬

‚≈®‘ μ‘° å ·≈–°“√«‘‡§√“–Àå°“√®”·π°¢—ÈπμÕπ«‘∏’μâπ‰¡â.

§≥–ºŸâ»÷°…“π’È®÷ß π„®∑’Ë®–ª√–¬ÿ°μå¢—ÈπμÕπ«‘∏’μâπ‰¡â

μ—¥ ‘π„®°—∫°“√«‘π‘®©—¬‚√§√–∫∫°“√À“¬„® ‡æ◊ËÕ®”·π°

ºŸâªÉ«¬‚√§μ‘¥‡™◊ÈÕ∑“ßÀ“¬„® à«π∫π·∫∫‡©’¬∫æ≈—π, ‚√§ªÕ¥

Õ—°‡ ∫ ·≈–‚√§‚æ√ßÕ“°“»¢â“ß®¡Ÿ°Õ—°‡ ∫‡©’¬∫æ≈—π ·≈–

‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß¢—ÈπμÕπ«‘∏’μâπ‰¡âμ—¥ ‘π„®

Û «‘∏’ §◊Õ ID3, C4.5 ·≈– CART „π°“√®”·π°À√◊Õ§—¥°√Õß

ºŸâªÉ«¬ Û ‚√§¥—ß°≈à“«.

√–‡∫’¬∫«‘∏’»÷°…“

¢âÕ¡Ÿ≈·≈–·À≈àß¢âÕ¡Ÿ≈

¢âÕ¡Ÿ≈∑’Ë„™â»÷°…“‰¥â®“°‡«™√–‡∫’¬πºŸâªÉ«¬πÕ°¢Õß‚√ß

æ¬“∫“≈æ√–π§√»√’Õ¬ÿ∏¬“ ‡©æ“–ºŸâ∑’Ë‡¢â“¡“√—∫∫√‘°“√√—°…“

‡ªìπ§√—Èß·√°„π™à«ß æ.». ÚıÙ˜-ÚıÙ˘ ¥â«¬‚√§∑“ßÀ“¬„®

Û ‚√§ §◊Õ ‚√§μ‘¥‡™◊ÈÕ∑“ßÀ“¬„® à«π∫π·∫∫‡©’¬∫æ≈—π, ‚√§

‚æ√ßÕ“°“»¢â“ß®¡Ÿ°Õ—°‡ ∫‡©’¬∫æ≈—π ·≈– ‚√§ªÕ¥Õ—°‡ ∫

μ—Èß·μà‡√‘Ë¡¡’Õ“°“√®π°√–∑—Ëß‰¥â√—∫°“√«‘π‘®©—¬„π™à«ß Ú  —ª¥“Àå

¡’®”π«π ˜,ÛÚ˜ §π. μ—«·ª√μ“¡ §◊Õ º≈°“√«‘π‘®©—¬®“°

·æ∑¬å∑’Ë√–∫ÿ«à“‡ªìπ‚√§∑“ßÀ“¬„® Û ‚√§∑’ËμâÕß°“√»÷°…“.

 à«πμ—«·ª√Õ‘ √–∑’Ë‡°’Ë¬«¢âÕß°—∫ºŸâªÉ«¬¡’ ÚÚ μ—« ‰¥â·°à Õ“¬ÿ (ªï)

Õÿ≥À¿Ÿ¡‘°“¬ (Õß»“‡´≈‡ ’́¬ ) ‡¢μ∑’ËÕ¬ŸàÕ“»—¬ Õ“™’æ ·≈–Õ“°“√

(¡’πÈ”¡Ÿ° ¡’‡ ¡À– ¡’‰¢â §—¥®¡Ÿ° ·πàπÀπâ“Õ° ª«¥°√–∫Õ°μ“

ª«¥»’√…– ª«¥®¡Ÿ° ª«¥ÀŸ ‡«’¬π»’√…– ‡®Á∫§Õ ‡®Á∫Àπâ“Õ°

À“¬„®‡Àπ◊ËÕ¬ÀÕ∫/À“¬„®≈”∫“° À“¬„®¡’‡ ’¬ßÀ«’¥Ê À“¬„®

¡’°≈‘Ëπ‡À¡Áπ ‰Õ ·≈–Õ“‡®’¬π).

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ

»÷°…“≈—°…≥–¢âÕ¡Ÿ≈ºŸâªÉ«¬¥â«¬§à“ ∂‘μ‘ ®”π«π §à“√âÕ¬≈–

§à“‡©≈’Ë¬ ·≈–§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π.

°“√ª√–¬ÿ°μå¢—ÈπμÕπ«‘∏’μâπ‰¡âμ—¥ ‘π„®

«‘‡§√“–Àåμ—«·ª√∑—ÈßÀ¡¥¥â«¬‡∑§π‘§°“√®”·π°¢âÕ¡Ÿ≈ ‚¥¬

„™â¢—ÈπμÕπ«‘∏’μâπ‰¡âμ—¥ ‘π„® Û «‘∏’ §◊Õ ID3 C4.5 ·≈– CART

¥â«¬¢—ÈπμÕπ¥—ßπ’È

°. °“√§—¥‡≈◊Õ°μ—«·ª√

„™â‚ª√·°√¡ Weka ‚¥¬‡≈◊Õ°„™â¢—ÈπμÕπ«‘∏’§—¥‡≈◊Õ°

μ—«·ª√ Û «‘∏’ ‰¥â·°à

Ò. «‘∏’ Best First ‡ªìπ°“√§—¥‡≈◊Õ°μ—«·ª√Õ‘ √–

´÷ËßÕ“®„™â: Ò.Ò. °“√§—¥‡≈◊Õ°‡æ‘Ë¡ (forward) §◊Õ§—¥‡≈◊Õ°

μ—«·ª√Õ‘ √–‡¢â“∑’≈–μ—«; Ò.Ú. °“√§—¥‡≈◊Õ°≈¥ (backward)

‚¥¬π”μ—«·ª√Õ‘ √–∑ÿ°μ—«‡¢â“ ¡°“√°àÕπ ·≈â«®÷ß§—¥‡≈◊Õ°ÕÕ°

∑’≈–μ—«; À√◊Õ Ò.Û. ∑”√“¬°“√μ—«·ª√·≈â«‡≈◊Õ°μ—«·ª√ ≥

μ”·Àπàßμ√ß°≈“ß ·≈–§âπÀ“μ—«·ª√∂—¥‰ª∑’ËÕ¬Ÿà∑“ß´â“¬·≈–

∑“ß¢«“ ‡æ◊ËÕ§âπÀ“μ—«·ª√∂—¥‰ª∑’Ë®–∂Ÿ°§—¥‡¢â“ ·≈–„π‡«≈“

‡¥’¬«°—π μ—«·ª√π’È°ÁÕ“®®–∂Ÿ°æ‘®“√≥“§—¥ÕÕ°„π¢—ÈπμÕπ¢Õß

°“√§—¥‡≈◊Õ°∂—¥‰ª°Á‰¥â(Ò).

Ú. «‘∏’ Greedy Stepwise ‡ªìπ°“√§—¥‡≈◊Õ°μ—«·ª√

Õ‘ √– ∑’Ë„™âÀ≈—°°“√§≈â“¬°—∫«‘∏’ Stepwise ´÷Ëß‡ªìπ°“√§—¥

‡≈◊Õ°μ—«·ª√∑’≈–¢—ÈπμÕπ  ‚¥¬μÕπ·√°®–§—¥‡≈◊Õ°μ—«·ª√

Õ‘ √–‡¢â“ ¡°“√ ‚¥¬«‘∏’§—¥‡≈◊Õ°‡æ‘Ë¡. ®“°π—Èπ®÷ß∑”°“√‡≈◊Õ°

μ—«·ª√Õ‘ √–∑’Ëºà“π‡°≥±å∑’Ë°”Àπ¥‰«â‡¢â“ ¡°“√æ√âÕ¡∑—Èß

æ‘®“√≥“«à“¡’μ—«·ª√Õ‘ √–„¥Õ¬Ÿà„πμ—«·∫∫°àÕπÀπâ“∑’Ë§«√®–

∂Ÿ°§—¥ÕÕ°À√◊Õ‰¡à ∑”‡™àππ’È®π°√–∑—Ëß‰¡à “¡“√∂‡≈◊Õ°μ—«·ª√

Õ‘ √–‡¢â“μ—«·∫∫·≈–‰¡à “¡“√∂§—¥μ—«·ª√Õ‘ √–ÕÕ°®“°μ—«·∫∫

‰¥â(Ò).

Û. «‘∏’ Genetic Search ‡ªìπ«‘∏’°“√§—¥‡≈◊Õ°μ—«·ª√

Õ‘ √– ‚¥¬„™â¢—ÈπμÕπ«‘∏’æ—π∏ÿ»“ μ√å (genetic algorithm)

Õ¬à“ßßà“¬ §◊Õ‡ªìπ°√–∫«π°“√§âπÀ“§”μÕ∫∑’Ë¡’æ◊Èπ∞“πÕ¬Ÿà∫π

∑ƒ…Æ’∑“ßæ—π∏ÿ»“ μ√å ·≈–°“√§—¥‡≈◊Õ°μ“¡∏√√¡™“μ‘.

√–‡∫’¬∫«‘∏’‡≈’¬π·∫∫æ—π∏ÿ»“ μ√å¡’°√–∫«π°“√À≈—° Û  à«π §◊Õ

°“√§—¥‡≈◊Õ°, °“√‰¢«â “¬æ—π∏ÿå ·≈–°“√ºà“‡À≈à“ ∑”ß“π√à«¡°—π

∑”„Àâ√–‡∫’¬∫«‘∏’π’È‡ªìπ°“√À“§”μÕ∫∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß(ÒÒ).

„™â∑—Èß Û ¢—ÈπμÕπ«‘∏’∑”°“√§—¥‡≈◊Õ°μ—«·ª√®“°™ÿ¥

¢âÕ¡Ÿ≈Ωñ° Õπ∑’Ë‰¥â®—¥‡μ√’¬¡‰«â Ú ·∫∫ §◊Õ Ò) °“√„™â¢âÕ¡Ÿ≈

À¡¥∑—Èß™ÿ¥ (Use full training set) ‡ªìπ™ÿ¥¢âÕ¡Ÿ≈Ωñ° Õπ; ·≈–

Ú) °“√·∫àß¢âÕ¡Ÿ≈‡ªìπ Ò  à«π (10-fold cross-validation)
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‚¥¬„™â¢âÕ¡Ÿ≈ ˘  à«π‡ªìπ™ÿ¥¢âÕ¡Ÿ≈Ωñ° Õπ·≈– à«π∑’Ë‡À≈◊Õ‡ªìπ

™ÿ¥¢âÕ¡Ÿ≈∑¥ Õ∫ ∑”°“√‡ª≈’Ë¬π™ÿ¥¢âÕ¡Ÿ≈∑¥ Õ∫®π§√∫∑ÿ°

 à«π.

¢. °“√ √â“ßμ—«®”·π°

‚¥¬„™â‚ª√·°√¡ Weka  ”À√—∫¢—ÈπμÕπ«‘∏’ ID3 ·≈– C4.5

·≈–„™â‚ª√·°√¡ SPSS  ”À√—∫¢—ÈπμÕπ«‘∏’ CART °—∫™ÿ¥

¢âÕ¡Ÿ≈Ωñ° Õπ ·≈–™ÿ¥¢âÕ¡Ÿ≈∑¥ Õ∫∑’Ë¡“®“°°“√·∫àß¢âÕ¡Ÿ≈ Ú

·∫∫.

·∫∫∑’Ë Ò „™â°“√·∫àß¢âÕ¡Ÿ≈·∫∫°“√·¬°§à“√âÕ¬≈–

(percentage split) ‚¥¬°”Àπ¥Õ—μ√“ à«π√–À«à“ß™ÿ¥¢âÕ¡Ÿ≈

Ωñ° Õπ°—∫™ÿ¥¢âÕ¡Ÿ≈∑¥ Õ∫ ¥—ßπ’È

- ·¬°√âÕ¬≈– ı À¡“¬∂÷ß ™ÿ¥¢âÕ¡Ÿ≈Ωñ° Õπ : ™ÿ¥

¢âÕ¡Ÿ≈∑¥ Õ∫ = ı% : ı%

- ·¬°√âÕ¬≈– ˆ À¡“¬∂÷ß ™ÿ¥¢âÕ¡Ÿ≈Ωñ° Õπ : ™ÿ¥

¢âÕ¡Ÿ≈∑¥ Õ∫ = ˆ% : Ù%

- ·¬°√âÕ¬≈– ˜ À¡“¬∂÷ß ™ÿ¥¢âÕ¡Ÿ≈Ωñ° Õπ : ™ÿ¥

¢âÕ¡Ÿ≈∑¥ Õ∫ = ˜% : Û%

·∫∫∑’Ë Ú „™â°“√·∫àß¢âÕ¡Ÿ≈ ·∫∫ k- fold cross-vali-

dation ‚¥¬·∫àß™ÿ¥¢âÕ¡Ÿ≈Ωñ° Õπ·≈–™ÿ¥¢âÕ¡Ÿ≈∑¥ Õ∫ ¥—ßπ’È

- 5 - fold cross-validation

- 10 - fold cross-validation

- 15 - fold cross-validation

§. °“√∑¥ Õ∫μ—«®”·π°

‡æ◊ËÕ∑¥ Õ∫§«“¡∂Ÿ°μâÕß¢Õßμ—«®”·π°∑’Ë‰¥â®“°¢—ÈπμÕπ

°“√ √â“ßμ—«®”·π°°—∫™ÿ¥¢âÕ¡Ÿ≈Ωñ° Õπ ®÷ßπ”μ—«®”·π°¥—ß

°≈à“«¡“„™â°—∫™ÿ¥¢âÕ¡Ÿ≈∑¥ Õ∫ ‡æ◊ËÕ„Àâ√–∫∫∑”π“¬·≈–

æ‘®“√≥“‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õßμ—«®”·π°∑’Ë‰¥â®“°

·μà≈–¢—ÈπμÕπ«‘∏’μâπ‰¡âμ—¥ ‘π„® ¥â«¬§à“«—¥ª√– ‘∑∏‘¿“æ ı §à“

§◊Õ §à“§«“¡∂Ÿ°μâÕß, §à“§«“¡‰«, §à“æ¬“°√≥å∫«° (PPV),

§à“æ¬“°√≥å≈∫ (NPV) ·≈–§à“æ◊Èπ∑’Ë„μâ ROC curve (AUC).

º≈°“√»÷°…“

≈—°…≥–∑—Ë«‰ª

ºŸâªÉ«¬πÕ°∑’Ë‡¢â“√—∫°“√√—°…“§√—Èß·√°„π°≈ÿà¡‚√§∑“ßÀ“¬„®

®”π«π ˜,ÛÚ˜ §π ‡ªìπ™“¬√âÕ¬≈– ıÒ.Ù ·≈–À≠‘ß√âÕ¬≈–

Ù¯.ˆ, Õ“¬ÿ„π°≈ÿà¡ Úı - ı˘ ªï ®”π«π Û,ˆÙ˘ §π (√âÕ¬≈–

Ù˘.¯) ·≈–°≈ÿà¡Õ“¬ÿ Òı - ÚÙªï ®”π«π Ú,Ù¯ı §π (√âÕ¬

≈– ÛÛ.˘), ºŸâªÉ«¬√âÕ¬≈– ˆÒ. Õ“»—¬Õ¬ŸàπÕ°‡¢μ‡∑»∫“≈

∑’Ë‡À≈◊ÕÕ“»—¬Õ¬Ÿà„π‡¢μ‡∑»∫“≈ ·≈–Õ◊ËπÊ, √âÕ¬≈– ÙÚ.˘

ª√–°Õ∫Õ“™’æ√—∫®â“ß ·≈–√âÕ¬≈– Ú˜.Ò ‡ªìππ—°‡√’¬π/π—°

»÷°…“. ºŸâªÉ«¬√âÕ¬≈– Ù˜.˘ ‡ªìπ‚√§μ‘¥‡™◊ÈÕ∑“ßÀ“¬„® à«π

∫π·∫∫‡©’¬∫æ≈—πÀ≈“¬·Ààßæ√âÕ¡°—π, √âÕ¬≈– Ú˘.Ò ‡ªìπ

‚√§‚æ√ßÕ“°“»¢â“ß®¡Ÿ°Õ—°‡ ∫‡©’¬∫æ≈—π ·≈–∑’Ë‡À≈◊Õ‡ªìπ‚√§

ªÕ¥Õ—°‡ ∫ (μ“√“ß∑’Ë Ò).

°“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß¢—ÈπμÕπ«‘∏’μâπ‰¡â

μ—¥ ‘π„® Û «‘∏’

‰¥â·°à ID3 C4.5 ·≈– CART „π°“√®”·π°À√◊Õ§—¥°√Õß

ºŸâªÉ«¬ Û ‚√§ §◊Õ ‚√§μ‘¥‡™◊ÈÕ∑“ßÀ“¬„® à«π∫π·∫∫‡©’¬∫æ≈—π,

‚√§‚æ√ßÕ“°“»¢â“ß®¡Ÿ°Õ—°‡ ∫‡©’¬∫æ≈—π ·≈–‚√§ªÕ¥Õ—°‡ ∫.

º≈°“√§—¥‡≈◊Õ°μ—«·ª√®“° Û ¢—ÈπμÕπ«‘∏’ ‰¥â·°à Best

First, Greedy Stepwise ·≈– Genetic Search ∑’Ë‰¥â®“°

°“√‡μ√’¬¡™ÿ¥¢âÕ¡Ÿ≈Ωñ° Õπ Ú ·∫∫ §◊Õ ·∫∫„™â™ÿ¥¢âÕ¡Ÿ≈∑—ÈßÀ¡¥

·≈–·∫∫°“√∑”„Àâ∂Ÿ°μâÕß‰¢«â Ò ‡∑à“ (10 fold cross-valida-

tion) ‰¥â®”π«πμ—«·ª√ ®”·π°μ“¡‚√§·≈–°“√·∫àß™ÿ¥¢âÕ¡Ÿ≈

¥—ßμ“√“ß∑’Ë Ú.

º≈°“√§—¥‡≈◊Õ°μ—«·ª√ æ∫«à“„π·μà≈–‚√§‰¥â®”π«π

μ—«·ª√∑’Ë„°≈â‡§’¬ß°—π. ¢—ÈπμàÕ‰ª®–‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ

¢Õß¢—ÈπμÕπ«‘∏’μâπ‰¡âμ—¥ ‘π„® ‚¥¬„™âμ—«·ª√∑’Ë§—¥‡≈◊Õ°‰¥â®“°

·μà≈–‚√§¥—ßπ’È

‚√§μ‘¥‡™◊ÈÕ∑“ßÀ“¬„® à«π∫π·∫∫‡©’¬∫æ≈—π „™â ˜

μ—«·ª√ §◊Õ ¡’‰¢â, ª«¥»’√…–, ‡«’¬π»’√…–, ‡®Á∫§Õ, Õ“‡®’¬π,

À“¬„®‡Àπ◊ËÕ¬ÀÕ∫/À“¬„®≈”∫“°, ª«¥®¡Ÿ° ·≈–ª«¥ÀŸ.

‚√§‚æ√ßÕ“°“»¢â“ß®¡Ÿ°Õ—°‡ ∫‡©’¬∫æ≈—π „™â ˜ μ—«·ª√

§◊Õ ¡’‰¢â, ‡«’¬π»’√…–, À“¬„®¡’‡ ’¬ßÀ«’¥, À“¬„®¡’°≈‘Ëπ‡À¡Áπ,

ª«¥°√–∫Õ°μ“, ª«¥®¡Ÿ° ·≈–ª«¥ÀŸ.

 ”À√—∫‚√§ªÕ¥Õ—°‡ ∫ „™â ̄  μ—«·ª√ §◊Õ ‡®Á∫§Õ, Õ“‡®’¬π,

À“¬„®‡Àπ◊ËÕ¬ÀÕ∫/À“¬„®≈”∫“°, À“¬„®¡’‡ ’¬ßÀ«’¥, ·πàπ

Àπâ“Õ°, ‡®Á∫Àπâ“Õ°, ª«¥®¡Ÿ° ·≈–ª«¥ÀŸ.
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μ—«·ª√∑’Ëºà“π°“√§—¥‡≈◊Õ°∂Ÿ°π”¡“æ—≤π“μ—«®”·π°

ºŸâªÉ«¬√“¬‚√§‚¥¬„™â¢—ÈπμÕπ«‘∏’μâπ‰¡âμ—¥ ‘π„® ID3 C4.5 ·≈–

CART °—∫™ÿ¥¢âÕ¡Ÿ≈‡√’¬π√Ÿâ∑’Ë¡“®“°°“√®—¥‡μ√’¬¡ ˆ ·∫∫ §◊Õ

°“√∑”„Àâ∂Ÿ°μâÕß‰¢«â ı ‡∑à“, Ò ‡∑à“, Òı ‡∑à“, °“√·¬°§à“√âÕ¬≈–

ı, ˆ ·≈– ˜ ·≈–∑”°“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß∑—Èß

Û ¢—ÈπμÕπ«‘∏’ ¥—ßμ“√“ß∑’Ë Û.

®“°μ“√“ß∑’Ë Û æ∫«à“ °“√®”·π°ºŸâªÉ«¬‚√§μ‘¥‡™◊ÈÕ∑“ß

À“¬„® à«π∫π·∫∫‡©’¬∫æ≈—π ·≈–‚√§ªÕ¥Õ—°‡ ∫ ¥â«¬¢—Èπ

μÕπ«‘∏’ C4.5 °—∫¢âÕ¡Ÿ≈∑’Ë¡’°“√·∫àß·∫∫·¬°§à“√âÕ¬≈– ˜

®–„Àâª√– ‘∑∏‘¿“æ Ÿß ÿ¥  à«π°“√®”·π°ºŸâªÉ«¬‚√§‚æ√ß

Õ“°“»¢â“ß®¡Ÿ°Õ—°‡ ∫‡©’¬∫æ≈—π ¥â«¬¢—ÈπμÕπ«‘∏’ CART

°—∫¢âÕ¡Ÿ≈∑’Ë¡’°“√·∫àß·∫∫°“√·¬°§à“√âÕ¬≈– ı ®–„Àâ

ª√– ‘∑∏‘¿“æ Ÿß ÿ¥.

°“√ª√–¬ÿ°μå°“√„™â¢—ÈπμÕπ«‘∏’μâπ‰¡âμ—¥ ‘π„®°—∫°“√

«‘π‘®©—¬‚√§√–∫∫°“√À“¬„®

º≈®“°°“√ª√–¬ÿ°μå¢—ÈπμÕπ«‘∏’μâπ‰¡âμ—¥ ‘π„® ∑”„Àâ‰¥â

·ºπ¿“æμâπ‰¡âμ—¥ ‘π„®  ”À√—∫®”·π°ºŸâªÉ«¬∑—Èß Û ‚√§ ¥—ßπ’È

Ò. ‚√§μ‘¥‡™◊ÈÕ∑“ßÀ“¬„® à«π∫π·∫∫‡©’¬∫æ≈—π.

¥â«¬¢—ÈπμÕπ«‘∏’ C4.5.

 √ÿª‡ªìπ°Æ°“√®”·π°¢âÕ¡Ÿ≈ºŸâªÉ«¬‚√§μ‘¥‡™◊ÈÕ∑“ßÀ“¬„®

 à«π∫π·∫∫‡©’¬∫æ≈—π∑’Ë ”§—≠‰¥â¥—ßπ’È

Ò. ‰¡à¡’Õ“°“√À“¬„®‡Àπ◊ËÕ¬ÀÕ∫ ‰¡àª«¥®¡Ÿ° ‰¡àª«¥ÀŸ

‰¡àÕ“‡®’¬π ·μà¡’Õ“°“√‡®Á∫§Õ ¡’‚Õ°“ ‡ªìπ‚√§μ‘¥‡™◊ÈÕ∑“ß

À“¬„® à«π∫π·∫∫‡©’¬∫æ≈—π (Ú˘./Ò˘.).

Ú. ‰¡à¡’Õ“°“√À“¬„®‡Àπ◊ËÕ¬ÀÕ∫ ‰¡àª«¥®¡Ÿ° ‰¡àª«¥ÀŸ

‰¡àÕ“‡®’¬π ‰¡à‡®Á∫§Õ ·μà¡’‰¢â ¡’‚Õ°“ ‡ªìπ‚√§μ‘¥‡™◊ÈÕ∑“ß

À“¬„® à«π∫π·∫∫‡©’¬∫æ≈—π (ÒÛÙÒ./ÚÚ.).

Û. ‰¡à¡’Õ“°“√À“¬„®‡Àπ◊ËÕ¬ÀÕ∫ ‰¡àª«¥®¡Ÿ° ‰¡àª«¥ÀŸ

‰¡àÕ“‡®’¬π ‰¡à‡®Á∫§Õ ‰¡à¡’‰¢â ·μà¡’Õ“°“√‡«’¬π»’√…– ¡’‚Õ°“ 

‡ªìπ‚√§μ‘¥‡™◊ÈÕ∑“ßÀ“¬„® à«π∫π·∫∫‡©’¬∫æ≈—π (ˆ˜./˜.).

Ù. ‰¡à¡’Õ“°“√À“¬„®‡Àπ◊ËÕ¬ÀÕ∫ ‰¡àª«¥®¡Ÿ° ‰¡àª«¥ÀŸ

¡’‡«’¬π»’√…– ¡’‚Õ°“ ‡ªìπ‚√§μ‘¥‡™◊ÈÕ∑“ßÀ“¬„® à«π∫π·∫∫

‡©’¬∫æ≈—π (Ûı./Û.).

μ—«Õ¬à“ß ºŸâ∑’Ë¡’Õ“°“√‡Àπ◊ËÕ¬ÀÕ∫®–‰¡à¡’‚Õ°“ ‡ªìπ‚√§

μ“√“ß∑’Ë Ò ¢âÕ¡Ÿ≈æ◊Èπ∞“π¢ÕßºŸâªÉ«¬‚√§√–∫∫°“√À“¬„® ∑’Ë‡¢â“√—∫

°“√√—°…“§√—Èß·√°∑’Ë‚√ßæ¬“∫“≈æ√–π§√»√’Õ¬ÿ∏¬“ ™à«ß

æ.». ÚıÙ˜-ÚıÙ˘ ®”π«π ˜,ÛÚ˜ √“¬

μ—«·ª√ √“¬ √âÕ¬≈–

‡æ»

™“¬ Û,˜ˆˆ ıÒ.Ù

À≠‘ß Û,ıˆÒ Ù¯.ˆ

Õ“¬ÿ (ªï)

πâÕ¬°«à“ Ò ªï ÚÚÙ Û.Ò

Ò - ÒÙ ˜˘¯ Ò.˘

Òı - ÚÙ Ú,Ù¯ı ÛÛ.˘

Úı - ı˘ Û,ˆÙ˘ Ù˘.¯

ˆ ¢’Èπ‰ª Ò˜Ò Ú.Û

§à“‡©≈’Ë¬ +/- §à“‡∫’Ë¬ß‡∫π¡“μ√∞“π = Úˆ.Û˜±ÒÚ.¯ı

∑’ËÕ¬ŸàÕ“»—¬

„π‡¢μ‡∑»∫“≈ Ú,Û¯Ú ÛÚ.ı

πÕ°‡¢μ‡∑»∫“≈ Ù,Ùˆˆ ˆÒ.

Õ◊Ëπ Ê Ù˜˘ ˆ.ı

Õ“™’æ

„π§«“¡ª°§√Õß Ù¯ ı.ˆ

π—°‡√’¬π/π—°»÷°…“ Ò,˘Ù¯ Ú˜.Ò

¢â“√“™°“√ Ù˘ ˆ.˜

æπ—°ß“π√—∞«‘ “À°‘® Ú˘ı Ù.

æπ—°ß“π∫√‘…—∑‡Õ°™π Ûıı Ù.¯

√—∫®â“ß Û,ÒÙ ÙÚ.˘

∏ÿ√°‘® à«πμ—« Ú¯ˆ Û.˘

° ‘°√√¡ ÚÛÚ Û.Ú

Õ◊Ëπ Ê ÒÛ˜ Ò.˘

‚√§∑“ßÀ“¬„®

‚√§μ‘¥‡™◊ÈÕ∑“ßÀ“¬„® à«π∫π Û,ıÒÛ Ù˜.˘

·∫∫‡©’¬∫æ≈—π

‚√§‚æ√ßÕ“°“»¢â“ß®¡Ÿ°Õ—°‡ ∫ Ú,ÒÛÚ Ú˘.Ò

‡©’¬∫æ≈—π

‚√§ªÕ¥Õ—°‡ ∫ Ò,ˆ¯Ú ÚÛ.
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μ“√“ß∑’Ë Ú ®”π«πμ—«·ª√∑’Ë§—¥‡≈◊Õ°‰¥â®“°¢—ÈπμÕπ«‘∏’ Best First, Greedy Stepwise ·≈– Genetic Search ®”·π°μ“¡‚√§·≈–°“√·∫àß™ÿ¥

¢âÕ¡Ÿ≈

Best First Greedy Stepwise Genetic Search

‚√§√–∫∫°“√À“¬„® Use full Cross- Use full Cross- Use full Cross-

training set validation training set validation training set validation

‚√§μ‘¥‡™◊ÈÕ∑“ßÀ“¬„® à«π∫π·∫∫‡©’¬∫æ≈—π ˘ ˘ ˘ ˘ Ò ˜

‚√§‚æ√ßÕ“°“»¢â“ß®¡Ÿ°Õ—°‡ ∫‡©’¬∫æ≈—π ¯ ˜ ¯ ˜ ¯ ˜

‚√§ªÕ¥Õ—°‡ ∫ ˘ ¯ ˘ ¯ ˘ ¯

μ“√“ß∑’Ë Û ‡ª√’¬∫‡∑’¬∫¢—ÈπμÕπ«‘∏’ ID3, C4.5 ·≈– CART „π°“√®”·π°ºŸâªÉ«¬°≈ÿà¡‚√§√–∫∫°“√À“¬„® Û ‚√§ μ“¡°“√·∫àß™ÿ¥¢âÕ¡Ÿ≈

·∫∫μà“ßÊ

(§à“√âÕ¬≈–)

°≈ÿà¡‚√§√–∫∫°“√À“¬„® §«“¡∂Ÿ°μâÕß §«“¡‰« æ¬“°√≥å∫«° æ¬“°√≥å≈∫ AUC

‚√§μ‘¥‡™◊ÈÕ∑“ßÀ“¬„® à«π∫π·∫∫‡©’¬∫æ≈—π

ID3# ·¬°√âÕ¬≈– ˜ ˘Ú.ÛÒ ˘.ˆ ˘Ú.¯ı ˘Ò.¯ˆ ˘ˆ.Û

C4.5# ·¬°√âÕ¬≈– ˜ ˘Ú.ÛÚ ˘Ú.Ù ˘ı.ˆÛ ˘.Ò¯ ˘ˆ.Ú

CART# ·¬°√âÕ¬≈– ˜ ˘.ˆ˜ ¯˘.ˆ¯ ˘.Ú˘ ˘.˘˘ ˘ˆ.Ú

‚√§‚æ√ßÕ“°“»¢â“ß®¡Ÿ°Õ—°‡ ∫‡©’¬∫æ≈—π

ID3§ ∂Ÿ°μâÕß‰¢«â ˘Ù.Ûˆ Ò ¯.ˆÛ Ò ˘ˆ.Ò

C4.5§ ∂Ÿ°μâÕß‰¢«â ˘Ù.Ûˆ Ò ¯.ˆÛ Ò ¯˘.˜

CART§ ·¬°√âÕ¬≈– ı ˘Ù.ˆ˘ Ò ¯Ò.ı˜ Ò ˘Ù.˜

‚√§ªÕ¥Õ—°‡ ∫

ID3¶ ·¬°√âÕ¬≈– ˜ ˘Ù.ˆ¯ ˘Û.ÚÛ ¯Û.ÚÙ ˘¯.Òˆ ˘ˆ.ı

C4.5¶ ·¬°√âÕ¬≈– ˜ ˘Ù.˜ ˘Û.ÙÚ ¯Û.ÚÙ ˘¯.Òˆ ˘Ú.Ú

CART¶ ∂Ÿ°μâÕß‰¢«â ˘Û.ˆ˘ ˘Ú.˜ ˜˘.Û˜ ˘˜.˘ˆ ˘ı.˘

À¡“¬‡Àμÿ ID3
#

= ¢—ÈπμÕπ«‘∏’ ID3 ·∫àß™ÿ¥¢âÕ¡Ÿ≈·∫∫·¬°√âÕ¬≈– ˜

C4.5
#

= ¢—ÈπμÕπ«‘∏’ C4.5 ·∫àß™ÿ¥¢âÕ¡Ÿ≈·∫∫·¬°√âÕ¬≈– ˜

CART
#

= ¢—ÈπμÕπ«‘∏’ CART ·∫àß™ÿ¥¢âÕ¡Ÿ≈·∫∫·¬°√âÕ¬≈– ˜

ID3
§

= ¢—ÈπμÕπ«‘∏’ ID3 ·∫àß™ÿ¥¢âÕ¡Ÿ≈·∫∫°“√∑”„Àâ∂Ÿ°μâÕß‰¢«â ı, Ò ·≈– Òı ‡∑à“.

°“√∑”„Àâ∂Ÿ°μâÕß‰¢«â´÷Ëß‰¥â§à“«—¥ª√– ‘∑∏‘¿“æ‡∑à“°—π

C4.5
§

= ¢—ÈπμÕπ«‘∏’ C4.5 ·∫àß™ÿ¥¢âÕ¡Ÿ≈·∫∫°“√∑”„Àâ∂Ÿ°μâÕß‰¢«â ı, Ò ·≈– Òı ‡∑à“

°“√∑”„Àâ∂Ÿ°μâÕß‰¢«â ´÷Ëß‰¥â§à“«—¥ª√– ‘∑∏‘¿“æ‡∑à“°—π

CART
§

= ¢—ÈπμÕπ«‘∏’ CART ·∫àß™ÿ¥¢âÕ¡Ÿ≈·∫∫·¬°√âÕ¬≈– ı

ID3
¶

= ¢—ÈπμÕπ«‘∏’ ID3 ·∫àß™ÿ¥¢âÕ¡Ÿ≈·∫∫·¬°√âÕ¬≈– ˜

C4.5
¶

= ¢—ÈπμÕπ«‘∏’ C4.5 ·∫àß™ÿ¥¢âÕ¡Ÿ≈·∫∫·¬°√âÕ¬≈– ˜

CART
¶

= ¢—ÈπμÕπ«‘∏’ CART ·∫àß™ÿ¥¢âÕ¡Ÿ≈·∫∫°“√∑”„Àâ∂Ÿ°μâÕß‰¢«â ı, Ò ·≈– Òı ‡∑à“

°“√∑”„Àâ∂Ÿ°μâÕß‰¢«â ´÷Ëß‰¥â§à“«—¥ª√– ‘∑∏‘¿“æ‡∑à“°—π
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μ‘¥‡™◊ÈÕ∑“ßÀ“¬„® à«π∫π·∫∫‡©’¬∫æ≈—π (ÒÒıÛ.) À¡“¬∂÷ß

ºŸâ∑’Ë¡’Õ“°“√‡Àπ◊ËÕ¬ÀÕ∫ ¡’∑—ÈßÀ¡¥ Ò,ÒıÛ §π ·≈–∑—Èß Ò,ÒıÛ

§π ‰¡à‡ªìπ‚√§μ‘¥‡™◊ÈÕ∑“ßÀ“¬„® à«π∫π·∫∫‡©’¬∫æ≈—π.

À√◊ÕÕ’°μ—«Õ¬à“ßÀπ÷Ëß ºŸâ∑’Ë‰¡à¡’Õ“°“√À“¬„®‡Àπ◊ËÕ¬ÀÕ∫

‰¡àª«¥®¡Ÿ° ‰¡àª«¥ÀŸ ‰¡àÕ“‡®’¬π ·μà¡’Õ“°“√‡®Á∫§Õ ¡’‚Õ°“ 

‡ªìπ‚√§μ‘¥‡™◊ÈÕ∑“ßÀ“¬„® à«π∫π·∫∫‡©’¬∫æ≈—π (Ú˘./

Ò˘.) À¡“¬∂÷ß ¡’ºŸâ∑’Ë‰¡à¡’Õ“°“√À“¬„®‡Àπ◊ËÕ¬ÀÕ∫ ‰¡àª«¥

®¡Ÿ° ‰¡àª«¥ÀŸ ‰¡àÕ“‡®’¬π ·μà¡’Õ“°“√‡®Á∫§Õ ¡’∑—ÈßÀ¡¥ Ú,˘

§π ·μà‡ªìπºŸâ∑’Ë‡ªìπ‚√§μ‘¥‡™◊ÈÕ∑“ßÀ“¬„® à«π∫π·∫∫‡©’¬∫æ≈—π

∑—Èß ‘Èπ Ò˘ §π ‡ªìπμâπ.

Û.Ú ‚√§‚æ√ßÕ“°“»¢â“ß®¡Ÿ°Õ—°‡ ∫‡©’¬∫æ≈—π.

 √ÿª‡ªìπ°Æ°“√®”·π°ºŸâªÉ«¬‚√§‚æ√ßÕ“°“»¢â“ß®¡Ÿ°

Õ—°‡ ∫‡©’¬∫æ≈—π ∑’Ë ”§—≠‰¥â¥—ßπ’È

Ò. ¡’Õ“°“√ª«¥®¡Ÿ° ¡’‚Õ°“ ‡ªìπ‚√§‚æ√ßÕ“°“»

¢â“ß®¡Ÿ°Õ—°‡ ∫‡©’¬∫æ≈—π (ÙÚ.).

Ú. ‰¡à¡’Õ“°“√ª«¥®¡Ÿ° ·μà¡’Õ“°“√ª«¥ÀŸ ¡’‚Õ°“ 

‡ªìπ‚√§‚æ√ßÕ“°“»¢â“ß®¡Ÿ°Õ—°‡ ∫‡©’¬∫æ≈—π (ÚÙ.).

Û. ‰¡à¡’Õ“°“√ª«¥®¡Ÿ° ‰¡àª«¥ÀŸ ·μà¡’Õ“°“√

À“¬„®¡’°≈‘Ëπ‡À¡Áπ ¡’‚Õ°“ ‡ªìπ‚√§‚æ√ßÕ“°“»¢â“ß®¡Ÿ°

√Ÿª∑’Ë Ò μâπ‰¡âμ—¥ ‘π„®„π°“√®”·π°ºŸâªÉ«¬‚√§μ‘¥‡™◊ÈÕ∑“ßÀ“¬„® à«π∫π·∫∫‡©’¬∫æ≈—π ¥â«¬¢—ÈπμÕπ«‘∏’ C4.5

√Ÿª∑’Ë Ú μâπ‰¡â°“√®”·π° ”À√—∫ºŸâªÉ«¬‚√§‰´π— Õ—°‡ ∫‡©’¬∫æ≈—π

¥â«¬¢—ÈπμÕπ«‘∏’ CART

˜˘



«“√ “√«‘®—¬√–∫∫ “∏“√≥ ÿ¢ ªï∑’Ë Ù ©∫—∫∑’Ë Ò ¡§.-¡’§. ÚııÛ

80

Õ—°‡ ∫‡©’¬∫æ≈—π (ÒÒÒ.).

Ù. ‰¡à¡’Õ“°“√ª«¥®¡Ÿ° ‰¡àª«¥ÀŸ ‰¡àÀ“¬„®¡’°≈‘Ëπ

‡À¡Áπ ·μà¡’Õ“°“√ª«¥°√–∫Õ°μ“¡’‚Õ°“ ‡ªìπ‚√§‚æ√ßÕ“°“»

¢â“ß®¡Ÿ°Õ—°‡ ∫‡©’¬∫æ≈—π (¯˘.).

ı. ‰¡à¡’Õ“°“√ª«¥®¡Ÿ° ‰¡àª«¥ÀŸ ‰¡àÀ“¬„®¡’°≈‘Ëπ

‡À¡Áπ ‰¡àª«¥°√–∫Õ°μ“ ‰¡à¡’Õ“°“√ª«¥°√–∫Õ°μ“ ·μà¡’‰¢â

¡’‚Õ°“ ‡ªìπ‚√§‚æ√ßÕ“°“»¢â“ß®¡Ÿ°Õ—°‡ ∫‡©’¬∫æ≈—π

(ÒÛ˜ı./Ú˜.).

Û.Û ‚√§ªÕ¥Õ—°‡ ∫.

 √ÿª‡ªìπ°Æ°“√®”·π°ºŸâªÉ«¬‚√§ªÕ¥Õ—°‡ ∫ ∑’Ë ”§—≠

‰¥â¥—ßπ’È

Ò. ¡’Õ“°“√À“¬„®¡’‡ ’¬ßÀ«’¥ ¡’‚Õ°“ ‡ªìπ‚√§ªÕ¥

Õ—°‡ ∫ (Ù¯Ù.).

Ú. ‰¡à¡’Õ“°“√À“¬„®¡’‡ ’¬ßÀ«’¥ ·μà¡’Õ“°“√‡®Á∫

Àπâ“Õ° ¡’‚Õ°“ ‡ªìπ‚√§ªÕ¥Õ—°‡ ∫ (ÚÚÚ.).

Û. ‰¡à¡’Õ“°“√À“¬„®¡’‡ ’¬ßÀ«’¥ ‰¡à‡®Á∫Àπâ“Õ° ·μà

¡’Õ“°“√·πàπÀπâ“Õ° ¡’‚Õ°“ ‡ªìπ‚√§ªÕ¥Õ—°‡ ∫ (ÒÙÙ.).

Ù. ‰¡à¡’Õ“°“√À“¬„®¡’‡ ’¬ßÀ«’¥ ‰¡à‡®Á∫Àπâ“Õ° ‰¡à

·πàπÀπâ“Õ° ‰¡àª«¥®¡Ÿ° ‰¡àª«¥ÀŸ ‰¡à‡®Á∫§Õ ·μà¡’Õ“°“√

Õ“‡®’¬π ¡’‚Õ°“ ‡ªìπ‚√§ªÕ¥Õ—°‡ ∫ (Û˘ı./ÙÛ.).

«‘®“√≥å

‡¡◊ËÕæ‘®“√≥“ª√– ‘∑∏‘¿“æ¢Õß¢—ÈπμÕπμâπ‰¡âμ—¥ ‘π„®∑’Ë¥’

∑’Ë ÿ¥ ∑’Ë„™â„π°“√®”·π°ºŸâªÉ«¬‚√§μ‘¥‡™◊ÈÕ∑“ßÀ“¬„® à«π∫π

·∫∫‡©’¬∫æ≈—π, ‚√§‚æ√ßÕ“°“»¢â“ß®¡Ÿ°Õ—°‡ ∫‡©’¬∫æ≈—π

·≈–‚√§ªÕ¥Õ—°‡ ∫ ®–‡ÀÁπ«à“¢—ÈπμÕπ«‘∏’ C4.5 ∑’Ë„™â°—∫°“√

·∫àß¢âÕ¡Ÿ≈™ÿ¥Ωñ° Õπ·≈–™ÿ¥∑¥ Õ∫„πÕ—μ√“ ˜ : Û

 ”À√—∫®”·π°ºŸâªÉ«¬‚√§μ‘¥‡™◊ÈÕ∑“ßÀ“¬„® à«π∫π·∫∫

‡©’¬∫æ≈—π ·≈–‚√§ªÕ¥Õ—°‡ ∫ °“√„™â‡æ’¬ß ˜ ≈—°…≥–Õ“°“√

°Á “¡“√∂®”·π°ºŸâªÉ«¬∑—Èß Ú ‚√§ ‰¥âª√– ‘∑∏‘¿“æ Ÿß∂÷ß√âÕ¬≈–

√Ÿª∑’Ë Û μâπ‰¡âμ—¥ ‘π„® ”À√—∫°“√®”·π°ºŸâªÉ«¬‚√§ªÕ¥Õ—°‡ ∫¥â«¬¢—ÈπμÕπ«‘∏’ C4.5
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˘Ú ·≈– ˘ı μ“¡≈”¥—∫ ´÷Ëß‡ªìπ°“√ª√–À¬—¥§”∂“¡„π°“√´—°

ª√–«—μ‘ºŸâªÉ«¬ ”À√—∫°“√§—¥°√ÕßºŸâªÉ«¬‡∫◊ÈÕßμâπ. „π∑”πÕß

‡¥’¬«°—π °“√®”·π°ºŸâªÉ«¬‚√§‚æ√ßÕ“°“»¢â“ß®¡Ÿ°Õ—°‡ ∫

‡©’¬∫æ≈—π „™â‡æ’¬ß ¯ ≈—°…≥–Õ“°“√ °Á “¡“√∂„™â¢—ÈπμÕπ«‘∏’

CART „π°“√™à«¬®”·π°ºŸâªÉ«¬‰¥â∂Ÿ°μâÕß∂÷ß√âÕ¬≈– ˘ı

‡π◊ËÕß®“°°≈ÿà¡‚√§∑’ËºŸâ«‘®—¬»÷°…“∑—Èß Û ‚√§ ¡’μ—«·ª√∑’Ë¡’

≈—°…≥–‡©æ“–¢Õß·μà≈–‚√§Õ¬à“ß™—¥‡®π ‡™àπ μ—«·ª√Õ“°“√

À“¬„®¡’°≈‘Ëπ‡À¡Áπ ®–æ∫‡©æ“–„πºŸâªÉ«¬∑’Ë‡ªìπ‚√§‚æ√ß

Õ“°“»¢â“ß®¡Ÿ°Õ—°‡ ∫‡©’¬∫æ≈—π‡∑à“π—Èπ ®÷ß∑”„Àâ‰¥âª√– ‘∑∏‘¿“æ

¢Õß°“√®”·π°¡’§à“ Ÿß.

®“°º≈°“√»÷°…“∑’Ë‰¥âπ’È §«√„Àâ‚√ßæ¬“∫“≈æ√–π§√-

»√’Õ¬ÿ∏¬“‰¥âπ”º≈≈—æ∏å °Æ À√◊Õ‡ß◊ËÕπ‰¢°“√μ—¥ ‘π„®∑’Ë‰¥â®“°

¢—ÈπμÕπ«‘∏’ C4.5 ·≈– CART ‰ª„™â§«∫§Ÿà°—∫√–∫∫°“√μ√«®

§—¥°√Õßªí®®ÿ∫—π ‡æ◊ËÕ‡ªìπ°“√μ√«® Õ∫§«“¡∂Ÿ°μâÕß·≈–

ª√– ‘∑∏‘¿“æ¢Õß¢—ÈπμÕπ«‘∏’  ”À√—∫‚√ßæ¬“∫“≈Õ◊Ëπ∑’Ë®–π”«‘∏’

°“√π’È‰ª„™â μâÕß®—¥‡μ√’¬¡¢âÕ¡Ÿ≈„Àâμ√ßμ“¡¢âÕ°”Àπ¥·≈–

‡ß◊ËÕπ‰¢¢Õß·μà≈–¢—ÈπμÕπ«‘∏’ ·≈–‚√§∑’Ë π„®»÷°…“§«√‡ªìπ°

≈ÿà¡‚√§∑’Ë¡’§«“¡™ÿ° Ÿß ‡æ√“–«‘∏’°“√μâπ‰¡âμ—¥ ‘π„®‡ªìπ‡∑§π‘§

°“√‡√’¬π√Ÿâ∑’Ë‡À¡“– ¡°—∫°“√»÷°…“¢âÕ¡Ÿ≈¢π“¥„À≠à ¥—ßπ—Èπ®÷ß

‰¡à‡À¡“– ¡∑’Ë®–»÷°…“°—∫°≈ÿà¡‚√§∑’Ë¡’§«“¡™ÿ°¢Õß‚√§μË”.

°‘μμ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ ºŸâÕ”π«¬°“√‚√ßæ¬“∫“≈æ√–π§√»√’Õ¬ÿ∏¬“

®—ßÀ«—¥æ√–π§√»√’Õ¬ÿ∏¬“ ‰¥âÕπÿ‡§√“–Àå„Àâ¢âÕ¡Ÿ≈„π°“√»÷°…“

§√—Èßπ’È.

Ú. °“√π‘§¡Õÿμ “À°√√¡·Ààßª√–‡∑»‰∑¬. √“¬ß“ππ‘§¡Õÿμ “À°√√¡

„πª√–‡∑»‰∑¬ [online]. [Ú˜ ¡°√“§¡ Úıı] ·À≈àß¢âÕ¡Ÿ≈:

http://www.ieat.go.th/index_thtest.php?lang=en&lang=en&CLm

IEAT2=12

Û.  ”π—°π‚¬∫“¬·≈–·ºπß“π “∏“√≥ ÿ¢  ”π—°ß“πª≈—¥°√–∑√«ß

 “∏“√≥ ÿ¢. ∫—≠™’®”·π°‚√§√–À«à“ßª√–‡∑» ©∫—∫·°â‰¢ §√—Èß∑’Ë Ò

‰∑¬-Õ—ß°ƒ…. ππ∑∫ÿ√’:  ”π—°ß“πª≈—¥°√–∑√«ß “∏“√≥ ÿ¢; ÚıÙÒ

Ù. Soman T. and Bobbie O. Patrick. Classification of arrhythmia

using machine learning techniques [online]. 2005 [cited 2007 Jan

27]; Available from: URL: http://cse.spsu.edu/pbobbie/SharedFile/

ECGDiagnosis_ICOSSE_2005_VFinal.pdf,

ı. Carlos O. Association rule discovery with the train and test ap-

proach for heart disease prediction. IEEE Transactions on Infor-

mation Technology in Biomedicine 2006;10:334-43.

ˆ. Aftarczuk K. Evaluation of selected data mining algorithms imple-

mented in medical decision support systems (Master of Engineer-

ing). Department of Software Engineering: Swedish University;

2007.

˜. Jose PM, Aleman C, Bielsa S, Sarrapio J, de Sevilla TF, Esquerda

A. A decision tree for differentiating tuberculous from malignant

pleural effusions. Respir Med 2008; 102: p.1159-64.

¯. æÿ∏…¥’ »‘√‘· ßμ√–°Ÿ≈. √–∫∫®”·π°ª√–‡¿∑·∫∫∑¥ Õ∫ ”À√—∫ºŸâ

∑¥ Õ∫ ÿ¢¿“æ®‘μ¥â«¬‡∑§π‘§ Decision Tree («‘∑¬“π‘æπ∏åª√‘≠≠“

«‘∑¬“»“ μ√å¡À“∫—≥±‘μ). ¿“§«‘™“«‘∑¬“°“√§Õ¡æ‘«‡μÕ√å, ∫—≥±‘μ

«‘∑¬“≈—¬, ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ¢Õπ·°àπ; ÚııÒ.

˘. «√“¿√≥å æ‘¡“. °“√«‘‡§√“–Àåªí®®—¬‡ ’Ë¬ß·≈–°“√®—¥®”·π°°≈ÿà¡¢Õß

°“√¥◊ÈÕ¬“„πºŸâªÉ«¬«—≥‚√§ªÕ¥∑’Ë‡°‘¥‚√§°≈—∫ («‘∑¬“π‘æπ∏åª√‘≠≠“

«‘∑¬“»“ μ√å¡À“∫—≥±‘μ). ¿“§«‘™“ ∂‘μ‘ , ∫—≥±‘μ«‘∑¬“≈—¬,

¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à ‡™’¬ß„À¡à; ÚııÒ.

Ò. Witten HI, Eibe F. Data mining practical machine learning tools

and tecniques. 2nd Ed. Los Angelis: Morgan Kaufmann; 2005.

ÒÒ. Melanie M. An introduction to genetic algorithms. The MIT Press:

Massachusetts; 1998. (221)

ÒÚ. Ross QJ. Induction of decision trees. Machine learning. New

York: McGraw-Hill; 1986. p. 81-106.

ÒÛ. Ross QJ. C4.5: programs for machine learning: Morgan Kaufmann;
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‡Õ° “√Õâ“ßÕ‘ß
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