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‡™‘ß‡ âπ  ”À√—∫æ¬“°√≥å∫√‘…—∑∏ÿ√°‘®¢Õß
ª√–‡∑»‰∑¬∑’Ë®–ª√– ∫ªí≠À“∑“ß°“√‡ß‘π
Comparison of Statistical and Linear
Programming Approaches for Predicting
Thai Listed Companiesû Financial Problems

∫∑§—¥¬àÕ

°“√«‘®—¬π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫μ—«·∫∫°“√«‘‡§√“–Àå°“√®”·π°°√≥’ 2 °≈ÿà¡√–À«à“ß«‘∏’

°“√∑“ß ∂‘μ‘ §◊Õ øíß°å™—π®”·π°‡™‘ß‡ âπ¢Õßøî™‡™Õ√å (Fisherûs Linear Discriminant Function:
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°“√‡ª√’¬∫‡∑’¬∫«‘∏’°“√∑“ß ∂‘μ‘·≈–«‘∏’°“√‚ª√·°√¡‡™‘ß‡ âπ  ”À√—∫æ¬“°√≥å∫√‘…—∑∏ÿ√°‘®¢Õßª√–‡∑»‰∑¬∑’Ë®–ª√– ∫ªí≠À“∑“ß°“√‡ß‘π

∫∑π”

°“√«‘‡§√“–Àå°“√®”·π° (Discriminant

Analysis) ‡ªìπ«‘∏’°“√∑“ß ∂‘μ‘∑’Ë„™â ”À√—∫μ—«·ª√æÀÿ

ª√–°Õ∫¥â«¬ 2 ¢—ÈπμÕπ∑’ËμâÕß°√–∑”μàÕ‡π◊ËÕß°—π

§◊Õ °“√®”·π°°≈ÿà¡·≈–°“√®—¥‡¢â“°≈ÿà¡ (Discrimination

and Classification) ‚¥¬„π¢—ÈπμÕπ°“√®”·π°°≈ÿà¡

®–„™â§à“ —ß‡°μ∑’Ë∑√“∫·≈â««à“¡“®“°°≈ÿà¡„¥ §”π«≥

FLDF) ·≈–°“√«‘‡§√“–Àå°“√∂¥∂Õ¬‚≈®‘ μ‘° (Logistic Regression Analysis: LRA) ·≈–«‘∏’°“√

‚ª√·°√¡‡™‘ß‡ âπ §◊Õ μ—«·∫∫ MSD (Freed and Glover, 1986) ·≈–μ—«·∫∫ LCM (Lam, Choo,

and Moy, 1996) „π¢âÕ¡Ÿ≈∑ÿμ‘¬¿Ÿ¡‘‡°’Ë¬«°—∫Õ—μ√“ à«π∑“ß°“√‡ß‘π¢Õß∫√‘…—∑∏ÿ√°‘®∑’Ë®¥∑–‡∫’¬π

„πμ≈“¥À≈—°∑√—æ¬å·Ààßª√–‡∑»‰∑¬®”π«π 210 ∫√‘…—∑ ∑’Ë‡°Á∫√«∫√«¡„π™à«ßªï æ.». 2536-2539

·∫àß‡ªìπ∫√‘…—∑∑’Ëª√– ∫ªí≠À“∑“ß°“√‡ß‘π 30 ∫√‘…—∑ ·≈–∫√‘…—∑∑’Ë‰¡àª√– ∫ªí≠À“∑“ß°“√‡ß‘π 180

∫√‘…—∑ „π°“√‡ª√’¬∫‡∑’¬∫ª√–‡¡‘π®“°§«“¡∂Ÿ°μâÕß„π°“√®—¥‡¢â“°≈ÿà¡ (Correct Classification)

·≈–§«“¡∂Ÿ°μâÕß„π°“√æ¬“°√≥å (Prediction Accuracy) º≈°“√«‘®—¬æ∫«à“ μ—«·∫∫ LRA „Àâº≈

¢Õß§«“¡∂Ÿ°μâÕß„π°“√®—¥‡¢â“°≈ÿà¡ Ÿß ÿ¥ ‚¥¬∑’Ëμ—«·∫∫ MSD ·≈–μ—«·∫∫ LCM „Àâº≈¢Õß§«“¡

∂Ÿ°μâÕß√Õß≈ß¡“μ“¡≈”¥—∫ „π¢≥–∑’Ëμ—«·∫∫ LCM „Àâº≈¢Õß§«“¡∂Ÿ°μâÕß„π°“√æ¬“°√≥å Ÿß ÿ¥

‚¥¬∑’Ëμ—«·∫∫ LRA ·≈–μ—«·∫∫ MSD „Àâº≈¢Õß§«“¡∂Ÿ°μâÕß√Õß≈ß¡“μ“¡≈”¥—∫

§” ”§—≠: °“√«‘‡§√“–Àå°“√®”·π°  °“√‚ª√·°√¡‡™‘ß‡ âπ

Abstract

The objective of this research is to compare four discriminant models FLDF: Fisherûs

Linear Discriminant Function, LRA: Logistic Regression Analysis, MSD (Freed and

Glover, 1986), and LCM (Lam, Choo, and Moy, 1996) for two-group discriminant analysis.

The data were financial ratios of 210 Thai listed companies collected during 2536-2539

B.C., 30 bankrupts and 180 non-bankrupts. The performance of each model was

assessed by correct classification and prediction accuracy. The result is the LRA model

performed best, followed by the MSD and LCM models respectively. In terms of

prediction accuracy, the LCM model performed best, followed by the LRA and MSD

models respectively.

Keywords: Discriminant Analysis, Linear Programming

§à“‡™‘ßμ—«‡≈¢ ¿“æ À√◊Õ ¡°“√∑“ßæ’™§≥‘μ„Àâ‡ÀÁπ

∂÷ß§«“¡·μ°μà“ß√–À«à“ß°≈ÿà¡Õ¬à“ß‡¥àπ™—¥∑’Ë ÿ¥‡∑à“

∑’Ë®–°√–∑”‰¥â ‚¥¬ª°μ‘·≈â«®–‡ªìπ°“√ √â“ßøíß°å™—π

®”·π° (Discriminant Function) À√◊Õº≈∫«°

‡™‘ß‡ âπ (Linear Combination) ¢Õßμ—«·ª√Õ‘ √–

À√◊Õμ—«·ª√∑”π“¬ (Independent Variable or

Predictor) ‡æ◊ËÕÕ∏‘∫“¬≈—°…≥–∑’Ëμà“ß°—π¢Õßμ—«·ª√
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μ“¡À√◊Õ¢Õß°≈ÿà¡ (Dependent Variable or Group)

 à«π¢—ÈπμÕπ°“√®—¥‡¢â“°≈ÿà¡‡ªìπ°“√®—¥§à“ —ß‡°μ∑’Ë

‡æ‘Ëß‡¢â“¡“„À¡à‡¢â“°≈ÿà¡„¥°≈ÿà¡Àπ÷Ëß ‚¥¬Õ“»—¬º≈≈—æ∏å

®“°øíß°å™—π®”·π°·≈–‡°≥±å°“√®—¥‡¢â“°≈ÿà¡

(Classification Rule) °“√®—¥‡¢â“°≈ÿà¡®–∑”‰¥â

∂Ÿ°μâÕß‡æ’¬ß„¥¢÷Èπ°—∫øíß°å™—π®”·π°·≈–°Æ‡°≥±å

°“√®—¥‡¢â“°≈ÿà¡«à“‡À¡“– ¡À√◊Õ‰¡à

«‘∏’°“√«‘‡§√“–Àå°“√®”·π°∑’Ë¥’§«√„Àâøíß°å™—π

®”·π°∑’Ë· ¥ß∂÷ß≈—°…≥–∑’Ëμà“ß°—π√–À«à“ßμ—«·ª√

μ“¡À√◊Õ√–À«à“ß°≈ÿà¡Õ¬à“ß‡¥àπ™—¥ ·≈–°Æ°“√®—¥

‡¢â“°≈ÿà¡∑’Ë„™â§«√¡’§«“¡‡À¡“– ¡‡æ◊ËÕ„Àâ§«“¡º‘¥

æ≈“¥„π°“√®”·π°‡°‘¥¢÷ÈππâÕ¬ À√◊ÕÕ’°π—¬Àπ÷Ëß §◊Õ

¡’°“√®”·π°∂Ÿ° Ÿß „π°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ

øíß°å™—π®”·π°π—Èπ ∂â“π”øíß°å™—π®”·π°∑’Ë‰¥â ‰ª„™â

°—∫μ—«Õ¬à“ß∑’Ë„™â„π°“√ √â“ßøíß°å™—π®”·π° ®–∑”„Àâ

Õ—μ√“°“√®”·π°º‘¥μË”°«à“∑’Ë§«√‡ªìπ (Johnson and

Wichern, 1988; Tabachnick and Fidell, 2001)

®÷ßπ‘¬¡ª√–‡¡‘π‚¥¬°“√·∫àßμ—«Õ¬à“ß‡ªìπ 2  à«π

μ—«Õ¬à“ß à«π·√°π”¡“„™â„π°“√ √â“ßøíß°å™—π®”·π°

‡√’¬°μ—«Õ¬à“ß à«ππ’È«à“ training sample À√◊Õ

design sample ·≈–μ—«Õ¬à“ßÕ’° à«πÀπ÷Ëßπ”¡“„™â

ª√–‡¡‘πøíß°å™—π®”·π°∑’Ë √â“ß®“°μ—«Õ¬à“ß à«π·√°

‡√’¬°μ—«Õ¬à“ß à«πÀ≈—ß«à“ holdout sample À√◊Õ

test sample (Berry and Linoff, 2004)

«‘∏’°“√∑“ß ∂‘μ‘·∫∫¡’æ“√“¡‘‡μÕ√å∑’Ëπ‘¬¡„™â„π

°“√«‘‡§√“–Àå°“√®”·π° ‡™àπ øíß°å™—π®”·π°‡™‘ß‡ âπ

¢Õßøî™‡™Õ√å (Fisherûs Linear Discriminant

Function: FLDF) ·≈–°“√«‘‡§√“–Àå°“√∂¥∂Õ¬

‚≈®‘ μ‘° (Logistic Regression Analysis: LRA)

¡’¢âÕ®”°—¥„π‡√◊ËÕß¢âÕ ¡¡μ‘‡°’Ë¬«°—∫°“√·®°·®ß¢Õß

¢âÕ¡Ÿ≈ ®÷ß‰¥â¡’°“√π”«‘∏’°“√‚ª√·°√¡‡™‘ß§≥‘μ»“ μ√å

¡“„™â„π°“√®”·π° «‘∏’°“√‚ª√·°√¡‡™‘ß§≥‘μ»“ μ√å

∑’Ë‡√‘Ë¡„™â„π°“√«‘‡§√“–Àå°“√®”·π° §◊Õ «‘∏’°“√

‚ª√·°√¡‡™‘ß‡ âπ  ‡™àπ μ—«·∫∫ MSD (Freed and

Glover, 1986) μ—«·∫∫ LCM (Lam, Choo, and

Moy, 1996) μ—«·∫∫ LAD (Lee and Ord, 1990)

À≈—ß®“°π—Èπ‰¥â¡’°“√æ—≤π“μ—«·∫∫∑“ß§≥‘μ»“ μ√å

¡“„™â „π°“√«‘‡§√“–Àå°“√®”·π°„π√Ÿª·∫∫μà“ßÊ

°—π ‰¥â·°à «‘∏’°“√‚ª√·°√¡‡ªÑ“À¡“¬‡™‘ß‡ âπ °“√

‚ª√·°√¡®”π«π‡μÁ¡·∫∫º ¡ ·≈–°“√‚ª√·°√¡

‰¡à„™à‡™‘ß‡ âπ ‡™àπ μ—«·∫∫ MIP (Stam and

Joachimsthaler, 1990) μ—«·∫∫ Two-stage MIP

(Stam and Ragsdale, 1992)

Õ“øïøï ≈“‡μä–,  ÿ¥“ μ√–°“√‡∂≈‘ß»—°¥‘Ï ·≈–

ª√“≥’ π‘≈°√≥å (2548) ‰¥â«‘‡§√“–ÀåÕ—μ√“°“√

®”·π°º‘¥®“° 4 μ—«·∫∫ §◊Õ μ—«·∫∫ FLDF μ—«·∫∫

MSD μ—«·∫∫ LCM ·≈–μ—«·∫∫ Extended

DEA-DA (Sueyoshi, 2001) ®“°¢âÕ¡Ÿ≈∑“ß°“√‡ß‘π

¢Õß∫√‘…—∑®¥∑–‡∫’¬π„πμ≈“¥À≈—°∑√—æ¬å·Ààß

ª√–‡∑»‰∑¬ º≈°“√»÷°…“æ∫«à“ μ—«·∫∫ LCM „Àâ

Õ—μ√“°“√®”·π°º‘¥μË”∑’Ë ÿ¥ √Õß≈ß¡“ §◊Õ μ—«·∫∫

FLDF μ—«·∫∫ Extended DEA-DA ·≈–μ—«·∫∫

MSD μ“¡≈”¥—∫

ª√– æ™—¬ æ ÿππ∑å ·≈–§≥– (2550) ‰¥â

»÷°…“μ—«·∫∫«‘∏’°“√æ¬“°√≥å‡æ◊ËÕ®”·π°°≈ÿà¡ À°√≥å

°“√‡°…μ√∑’Ë¡’º≈°“√¥”‡π‘πß“π°”‰√·≈–¢“¥∑ÿπ

‚¥¬®”·π°®“°μ—«·ª√Õ—μ√“ à«π∑“ß°“√‡ß‘π¢Õß

°“√«‘‡§√“–Àå·∫∫ CAMEL (CAMEL Analysis)

·≈–„™â¢âÕ¡Ÿ≈¬âÕπÀ≈—ß 3 ªï ∑’Ëºà“π°“√μ√«® Õ∫

∫—≠™’·≈â« ·∫àß‡ªìπ À°√≥å∑’Ë¡’°”‰√ 218  À°√≥å

·≈– À°√≥å∑’Ë¢“¥∑ÿπ 46  À°√≥å ‡ªìπ°“√‡ª√’¬∫

‡∑’¬∫√–À«à“ß 2 μ—«·∫∫ §◊Õ μ—«·∫∫ LRA ·≈–μ—«
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°“√‡ª√’¬∫‡∑’¬∫«‘∏’°“√∑“ß ∂‘μ‘·≈–«‘∏’°“√‚ª√·°√¡‡™‘ß‡ âπ  ”À√—∫æ¬“°√≥å∫√‘…—∑∏ÿ√°‘®¢Õßª√–‡∑»‰∑¬∑’Ë®–ª√– ∫ªí≠À“∑“ß°“√‡ß‘π

·∫∫ LCM º≈°“√«‘®—¬æ∫«à“μ—«·∫∫ LRA  “¡“√∂

æ¬“°√≥å°≈ÿà¡ À°√≥å‰¥â∂Ÿ°μâÕß¡“°°«à“μ—«·∫∫

LCM ª√–¡“≥√âÕ¬≈– 3.42

Hua, et al. (2007) ‰¥â∫Ÿ√≥“°“√μ—«·∫∫ LRA

√à«¡°—∫«‘∏’°“√ Support Vector Machine (SVM)

´÷Ëß‡ªìπμ—«·∫∫°“√‚ª√·°√¡‡™‘ß‡ âπ ‡∑’¬∫°—∫«‘∏’

°“√∑”‡À¡◊Õß¢âÕ¡Ÿ≈ (Data Mining) ∑’Ë™◊ËÕ«à“

Integreted Binary Discriminant Rule (IBDR) „π

°“√®”·π°√–À«à“ß∫√‘…—∑∑’Ëª√÷°…“∑“ß°“√‡ß‘π∑’Ë

‰¡à¡’ªí≠À“º≈°“√¥”‡π‘πß“π·≈–∫√‘…—∑∑’Ë¡’ªí≠À“º≈

°“√¥”‡π‘πß“πÕ¬à“ß≈– 60 ∫√‘…—∑ ¢âÕ¡Ÿ≈∑’Ë„™â„π°“√

«‘‡§√“–Àå¡“®“°μ≈“¥À≈—°∑√—æ¬å‡´’Ë¬ß‰Œâ (Shanghai

Stock Exchange) ‚¥¬ √â“ß training sample

·≈– holdout sample „π°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ

°“√®”·π° º≈≈—æ∏å∑’Ë‰¥âæ∫«à“μ—«·∫∫ LRA √à«¡°—∫

μ—«·∫∫ SVM ¡’ª√– ‘∑∏‘¿“æ Ÿß°«à“«‘∏’°“√ IBDR

∑’Ë√–¥—∫π—¬ ”§—≠ 0.01

∫∑§«“¡π’È‡ πÕ°“√»÷°…“‡ª√’¬∫‡∑’¬∫√–À«à“ß

μ—«·∫∫ FLDF μ—«·∫∫ LRA μ—«·∫∫ MSD μ—«·∫∫

LCM ´÷Ëß„π°“√»÷°…“‡ª√’¬∫‡∑’¬∫®–„™â¢âÕ¡Ÿ≈

Õ—μ√“ à«π∑“ß°“√‡ß‘π¢Õß∫√‘…—∑∏ÿ√°‘®∑’Ë®¥∑–‡∫’¬π

„πμ≈“¥À≈—°∑√—æ¬å·Ààßª√–‡∑»‰∑¬®”π«π 210

∫√‘…—∑ ·∫àß‡ªìπ∫√‘…—∑∑’Ëª√– ∫ªí≠À“∑“ß°“√‡ß‘π

®”π«π 30 ∫√‘…—∑·≈–∫√‘…—∑∑’Ë ‰¡àª√– ∫ªí≠À“

∑“ß°“√‡ß‘π®”π«π 180 ∫√‘…—∑ ( ÿ¿—∑√“ «ß»å ◊∫™“μ‘,

2545)  ‚¥¬¢âÕ¡Ÿ≈¥—ß°≈à“«‡ªìπ¢âÕ¡Ÿ≈„π™à«ß«‘°ƒμ‘°“√≥å

‡»√…∞°‘®øÕß ∫Ÿà„πªï æ.». 2540 ÷́Ëß àßº≈‡ ’¬À“¬

μàÕ√–∫∫‡»√…∞°‘®¢Õßª√–‡∑»Õ¬à“ß√ÿπ·√ß À“°

‰¥â¡’°“√∑∫∑«π∂÷ß¡Ÿ≈‡Àμÿ¢Õß«‘°ƒμ‘π—Èπ¬àÕ¡‡ªìπ

ª√–‚¬™πå„π°“√®—¥°“√‡æ◊ËÕ‰¡à„Àâ‡°‘¥§«“¡‡ ’¬À“¬ È́”

Õ¬à“ß‰√°Áμ“¡¢âÕ¡Ÿ≈¥—ß°≈à“«¡’®”π«π∫√‘…—∑πâÕ¬

®÷ß‰¡à‡À¡“–„π°“√π”¡“·¬°ª√–‡¿∑∏ÿ√°‘®À√◊Õ

Õÿμ “À°√√¡ ÷́ËßÀ“°·¬°ª√–‡¿∑·≈â«Õ“®®–∑”„Àâ

‰¡à¡’ “√ π‡∑»‡æ’¬ßæÕ„π°“√À“øíß°å™—π®”·π°

∑’Ë‡À¡“– ¡‰¥â

μ—«·∫∫∑’Ë„™â„πß“π«‘®—¬

μ—«·∫∫∑’Ë„™â„π°“√«‘®—¬π’È¡’ 4 μ—«·∫∫ ¥—ßπ’È

1. μ—«·∫∫ FLDF ·π«§‘¥„π°“√®”·π°¢Õß

øî™‡™Õ√å §◊Õ °“√ √â“ßøíß°å™—πº≈∫«°‡™‘ß‡ âπ¢Õß

μ—«·ª√Õ‘ √–‡æ◊ËÕ∑”„ÀâÕ—μ√“ à«π√–À«à“ß§«“¡

·ª√º—π√–À«à“ß°≈ÿà¡μàÕ§«“¡·ª√º—π¿“¬„π°≈ÿà¡¡’

§à“ Ÿß ÿ¥ ´÷Ëß°“√®”·π°‚¥¬«‘∏’°“√¢Õßøî™‡™Õ√åπ’È

®–¡’§«“¡‡À¡“– ¡ ∂â“μ—«·ª√Õ‘ √–¡’°“√·®°·®ß

√à«¡°—π·∫∫ª°μ‘ ·≈–¡’‡¡∑√‘°´å§«“¡·ª√ª√«π

√à«¡¢Õß∑ÿ°°≈ÿà¡‡∑à“°—π „π°√≥’ 2 °≈ÿà¡ °Æ¢Õß

øî™‡™Õ√å„π°“√®—¥§à“ —ß‡°μ x
0
 ‡¢â“°≈ÿà¡ 1 §◊Õ

(1)

·≈–®—¥ x
0 
Õ¬Ÿà„π°≈ÿà¡ 2 ∂â“‰¡à Õ¥§≈âÕß‡ß◊ËÕπ‰¢π’È

‚¥¬ x #
1
, x#

2
 ‡ªìπ‡«°‡μÕ√å§à“‡©≈’Ë¬¢Õßμ—«Õ¬à“ß°≈ÿà¡

∑’Ë 1 ·≈–°≈ÿà¡∑’Ë 2 μ“¡≈”¥—∫ ·≈– S ‡ªìπ‡¡∑√‘°´å

§«“¡·ª√ª√«π√à«¡¢Õßμ—«Õ¬à“ß

2. μ—«·∫∫ LRA μ—«·∫∫°“√æ¬“°√≥å°“√

«‘‡§√“–Àå°“√∂¥∂Õ¬‚≈®‘ μ‘° ‡ªìπμ—«·∫∫∑’ËÕ∏‘∫“¬

μ—«·ª√μ“¡∑’Ë‡ªìπ¢âÕ¡Ÿ≈‡™‘ß°≈ÿà¡„π≈—°…≥–π“¡

∫—≠≠—μ‘ (Nominal) ·∫∫ 2 º≈≈—æ∏å (Binary) ·≈–

¡’μ—«·ª√Õ‘ √–‡ªìπ¢âÕ¡Ÿ≈∑’Ë‡ªìπ¢âÕ¡Ÿ≈∑’ËμàÕ‡π◊ËÕßÀ√◊Õ

‰¡à°Á‰¥â «‘∏’°“√π’È ‰¡à¡’¢âÕ ¡¡μ‘‡°’Ë¬«°—∫°“√·®°·®ß

¢Õßμ—«·ª√Õ‘ √– °“√ª√–¡“≥§à“æ“√“¡‘‡μÕ√å„™â

«‘∏’¿“«–πà“®–‡ªìπ Ÿß ÿ¥ (Maximum Likelihood)

μ—«·∫∫°“√∂¥∂Õ¬‚≈®‘ μ‘°¡’√Ÿª·∫∫ §◊Õ



23«“√ “√«‘™“°“√ ¡À“«‘∑¬“≈—¬ÀÕ°“√§â“‰∑¬ ªï∑’Ë 28 ©∫—∫∑’Ë 1 ‡¥◊Õπ¡°√“§¡ - ¡’π“§¡ 2551

Õ.Õ“øïøï ≈“‡μä–  º».ª√– æ™—¬ æ ÿππ∑å  √».¥√. ÿ¥“ μ√–°“√‡∂≈‘ß»—°¥‘Ï  º».¥√.ª√“≥’ π‘≈°√≥å

Prob(Y=1|x1, x2,..., xp
)

= (2)

‡¡◊ËÕ Y = 1 §◊Õ ‡Àμÿ°“√≥å∑’Ë∫√‘…—∑‰¡àª√– ∫ªí≠À“

∑“ß°“√‡ß‘π ·≈– x
1
, x

2
,..., x

p
 ‡ªìπμ—«·ª√æ¬“°√≥å

3. μ—«·∫∫ MSD (Minimize the Sum of

Deviation) ‡ªìπμ—«·∫∫°“√‚ª√·°√¡‡™‘ß‡ âπ·∫∫

¢—ÈπμÕπ‡¥’¬«∑’Ë‡ πÕ‚¥¬ Freed and Glover (1986)

μ—«·∫∫π’È¡’ª√– ‘∑∏‘¿“æ„π°“√®”·π°∑—Èß„π¢âÕ¡Ÿ≈

∑’Ë¡’°“√·®°·®ß·∫∫ª°μ‘À√◊Õ¢âÕ¡Ÿ≈∑’Ë‡∫’Ë¬ß‡∫π‰ª

®“°°“√·®°·®ß·∫∫ª°μ‘ (Joachimsthaler and

Stam, 1988) √«¡∑—Èß„π¢âÕ¡Ÿ≈∑’Ë¡’§à“º‘¥ª°μ‘ªπÕ¬Ÿà

(Lee and Ord, 1990) ·≈–‡ªìπμ—«·∫∫∑’Ë‰¥â√—∫°“√

¬Õ¡√—∫«à“¡’ª√– ‘∑∏‘¿“æ„π°“√æ¬“°√≥å§à“ —ß‡°μ

∑’Ë‡æ‘Ëß‡¢â“¡“„À¡à‰¥â¥’∑’Ë ÿ¥μ—«·∫∫Àπ÷Ëß ¡’√Ÿª·∫∫¥—ßπ’È

„Àâ βi ‡ªìπ§à“∂à«ßπÈ”Àπ—°∑’Ë„Àâ°—∫μ—«·ª√

Õ‘ √– i ‡¡◊ËÕ i = 1,...p

xij ‡ªìπ§à“ —ß‡°μ≈”¥—∫∑’Ë j ¢Õßμ—«·ª√

Õ‘ √–∑’Ë i

p ‡ªìπ®”π«πμ—«·ª√Õ‘ √–

c ‡ªìπ®ÿ¥μ—¥ (cutoff)

N ‡ªìπ§à“∑’Ë°”Àπ¥¢÷Èπ‡æ◊ËÕ„Àâ ‡°≈¢Õß

º≈≈—æ∏åÕ¬Ÿà „π™à«ß∑’ËμâÕß°“√ ‚¥¬

°”Àπ¥„Àâ N = 10

α
j

‡ªìπμ—«·ª√‡∫’Ë¬ß‡∫π¢Õß§à“ —ß‡°μ

≈”¥—∫∑’Ë j

Minimize (3)

Subject to

 ”À√—∫∑ÿ°§à“ j „π°≈ÿà¡∑’Ë 1 (4)

 ”À√—∫∑ÿ°§à“ j „π°≈ÿà¡∑’Ë 2 (5)

(6)

βi ·≈– c ‰¡à®”°—¥‡§√◊ËÕßÀ¡“¬

α
j 
 > 0

μ—«·∫∫ MSD ‡ªìπμ—«·∫∫∑’Ë¡’‡ªÑ“À¡“¬‡æ◊ËÕ

À“§à“μË” ÿ¥¢Õßº≈√«¡¢Õß à«π‡∫’Ë¬ß‡∫π¢Õß§à“

 —ß‡°μ°—∫®ÿ¥μ—¥ ¿“¬„μâ‡ß◊ËÕπ‰¢‡°≥±å°“√®—¥‡¢â“

°≈ÿà¡¢Õß°≈ÿà¡∑’Ë 1 ·≈–°≈ÿà¡∑’Ë 2 μ“¡‡ß◊ËÕπ‰¢ (4) ·≈–

(5) ‚¥¬¡’¢âÕ ¡¡μ‘«à“°≈ÿà¡ 1 Õ¬Ÿà„μâ®ÿ¥μ—¥ °≈ÿà¡ 2 Õ¬Ÿà

‡Àπ◊Õ®ÿ¥μ—¥ ‚¥¬μ—«·ª√‡∫’Ë¬ß‡∫π α
j
 ®–‡ªìπ»Ÿπ¬å

‡¡◊ËÕ§à“ —ß‡°μ≈”¥—∫∑’Ë j ®—¥∂Ÿ°°≈ÿà¡  ”À√—∫‡ß◊ËÕπ‰¢ (6)

‡ªìπ‡ß◊ËÕπ‰¢∑’Ë‡æ‘Ë¡„πμ—«·∫∫‡æ◊ËÕ‰¡à „Àâ‡°‘¥°√≥’∑’Ë

βi = 0 ∑ÿ°§à“¢Õß i ´÷Ëß‡√’¬°«à“ trivial solution  à«π

°“√°”Àπ¥§à“ N ®–°”Àπ¥„Àâ‡ªìπ 10 ´÷Ëß®“°°“√

»÷°…“¢Õß Freed and Glover (1986) æ∫«à“§à“ N

∑’Ë°”Àπ¥π—Èπ‡æ’¬ß·μà®–∑”„Àâ§à“ βi À√◊Õ c ∑’Ë‰¥âÀ≈—ß

®“°·°âªí≠À“Õ¬Ÿà„π™à«ß¢Õß§à“∑’Ë¡’¢π“¥‰¡à‡≈Á°À√◊Õ

„À≠à®π‡°‘π‰ª Õ¬à“ß‰√°Áμ“¡ Õ“®®–°”Àπ¥„Àâ N

‡ªìπ 1 À√◊Õ 100  “¡“√∂∑”‰¥â‡™àπ‡¥’¬«°—π À≈—ß

®“°·°âªí≠À“·≈â« π”§à“            ·≈– c ¡“„™â®—¥°≈ÿà¡

§à“ —ß‡°μ π—Ëπ§◊Õ ∂â“              · ¥ß«à“§à“ —ß‡°μ

Õ¬Ÿà°≈ÿà¡ 1 ·≈–∂â“        · ¥ß«à“§à“ —ß‡°μÕ¬Ÿà

°≈ÿà¡ 2
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°“√‡ª√’¬∫‡∑’¬∫«‘∏’°“√∑“ß ∂‘μ‘·≈–«‘∏’°“√‚ª√·°√¡‡™‘ß‡ âπ  ”À√—∫æ¬“°√≥å∫√‘…—∑∏ÿ√°‘®¢Õßª√–‡∑»‰∑¬∑’Ë®–ª√– ∫ªí≠À“∑“ß°“√‡ß‘π

4. μ—«·∫∫ LCM ‡ªìπμ—«·∫∫°“√‚ª√·°√¡

‡™‘ß‡ âπ·∫∫ 2 ¢—ÈπμÕπ∑’Ë‡ πÕ‚¥¬ Lam et al.

(1996) μ—«·∫∫π’ÈÕ¬Ÿà∫π·π«§‘¥æ◊Èπ∞“π®“°°“√

«‘‡§√“–Àå°≈ÿà¡ (Cluster analysis) ∑’Ë‡ªìπ·∫∫ 2 ¢—Èπ

‚¥¬À“§à“μË” ÿ¥¢Õßº≈√«¡ à«π‡∫’Ë¬ß‡∫π√–À«à“ß

§–·ππ°“√®”·π°°—∫§à“‡©≈’Ë¬¢Õß§–·ππ°“√

®”·π°¢Õß§à“ —ß‡°μ„π·μà≈–°≈ÿà¡ ´÷Ëßμà“ß®“°

·π«§‘¥‡¥‘¡∑’Ë „™â§à“ à«π‡∫’Ë¬ß‡∫π¢Õß§–·ππ°“√

®”·π°°—∫®ÿ¥μ—¥ ®“°°“√»÷°…“¬—ßæ∫«à“μ—«·∫∫π’È¡’

ª√– ‘∑∏‘¿“æ„π°√≥’¢âÕ¡Ÿ≈¡’°“√·®°·®ß∑’Ëªπ‡ªóôÕπ

§à“º‘¥ª°μ‘ (Lam, Choo, and Moy, 1996) ·≈–

 “¡“√∂æ¬“°√≥å§à“ —ß‡°μ„À¡à‰¥â‡ªìπÕ¬à“ß¥’∑—Èß„π

¢âÕ¡Ÿ≈∑’Ë¡’°“√·®°·®ß∑’Ë‡∫’Ë¬ß‡∫π®“°°“√·®°·®ß

·∫∫ª°μ‘ ·≈–¢âÕ¡Ÿ≈∑’Ë¡’°“√ªπ‡ªóôÕπ§à“º‘¥ª°μ‘

(Lam, Choo, and Moy, 1996; Lam and Moy,

2003) ‚¥¬‡ªÑ“À¡“¬¢Õß¢—ÈπμÕπ·√°‡ªìπ°“√À“§à“

μË” ÿ¥¢Õßº≈√«¡ à«π‡∫’Ë¬ß‡∫π√–À«à“ß§–·ππ°“√

®”·π°°—∫§à“‡©≈’Ë¬¢Õß§–·ππ°“√®”·π°¢Õß

§à“ —ß‡°μ„π·μà≈–°≈ÿà¡ ¿“¬„μâ‡ß◊ËÕπ‰¢ (8) ·≈– (9)

‚¥¬μ—«·ª√‡∫’Ë¬ß‡∫π∑“ß´â“¬·≈–∑“ß¢«“¢Õß

§à“ —ß‡°μ„π·μà≈–°≈ÿà¡μâÕß¡’μ—«„¥μ—«Àπ÷Ëß‡ªìπ»Ÿπ¬å

À√◊Õ‡ªìπ»Ÿπ¬å∑—Èß§Ÿà  à«π‡ß◊ËÕπ‰¢ (10) ‡ªìπ‡ß◊ËÕπ‰¢∑’Ë

‡æ‘Ë¡„πμ—«·∫∫‡æ◊ËÕ‰¡à„Àâ‡°‘¥°√≥’ trivial solution ·≈–

¬—ßμ√÷ß„Àâ§«“¡·μ°μà“ß√–À«à“ß§à“‡©≈’Ë¬¢Õß§–·ππ

°“√®”·π°¢Õß 2 °≈ÿà¡¡’§à“¡“°°«à“À√◊Õ‡∑à“°—∫ 1

√Ÿª·∫∫°“√‚ª√·°√¡‡™‘ß‡ âπ¢Õß¢—ÈπμÕπ·√°‡ªìπ

¥—ßπ’È

„Àâ μki ‡ªìπ§à“‡©≈’Ë¬¢Õßμ—«·ª√Õ‘ √–∑’Ë i

„π°≈ÿà¡∑’Ë k ‡¡◊ËÕ k = 1,2

ni ‡ªìπ®”π«π§à“ —ß‡°μ„π°≈ÿà¡∑’Ë i

‡¡◊ËÕ i = 1,2

m ‡ªìπ®”π«π§à“ —ß‡°μ√«¡∑—Èß 2 °≈ÿà¡

dj, dj ‡ªìπμ—«·ª√‡∫’Ë¬ß‡∫π∑“ß´â“¬·≈–

∑“ß¢«“¢Õß§à“ —ß‡°μ„π°≈ÿà¡∑’Ë 1

ej, ej ‡ªìπμ—«·ª√‡∫’Ë¬ß‡∫π∑“ß´â“¬·≈–

∑“ß¢«“¢Õß§à“ —ß‡°μ„π°≈ÿà¡∑’Ë 2

Sj ‡ªìπ§–·ππ¢Õß§à“ —ß‡°μ∑’Ë j

hj ‡ªìπ√–¬–∑“ß√–À«à“ß§–·ππ¢Õß

§à“ —ß‡°μ°—∫®ÿ¥μ—¥

phase 1 Minimize (7)

Subject to

 ”À√—∫∑ÿ°§à“ j „π°≈ÿà¡∑’Ë 1 (8)

 ”À√—∫∑ÿ°§à“ j „π°≈ÿà¡∑’Ë  2 (9)

(10)

βi ‰¡à®”°—¥‡§√◊ËÕßÀ¡“¬

À≈—ß®“°·°âªí≠À“„π¢—ÈπμÕπ·√°·≈â«„™â§à“

βi ¡“§”π«≥§–·ππ°“√®”·π° (Classification

Score,              ) ‡æ◊ËÕπ”§à“‰ª„™â„π¢—ÈπμÕπ∑’Ë 2

μàÕ‰ª

¢—ÈπμÕπ∑’Ë 2 ¡’‡ªÑ“À¡“¬‡æ◊ËÕÀ“§à“μË” ÿ¥¢Õß

º≈√«¡¢Õß√–¬–Àà“ß√–À«à“ß§–·ππ¢Õß§à“ —ß‡°μ

°—∫§à“¢Õß®ÿ¥μ—¥ ¿“¬„μâ‡ß◊ËÕπ‰¢ (12) ·≈– (13) ‚¥¬

¡’¢âÕ ¡¡μ‘«à“°≈ÿà¡ 1 Õ¬Ÿà‡Àπ◊Õ®ÿ¥μ—¥ °≈ÿà¡ 2 Õ¬Ÿà„μâ

®ÿ¥μ—¥ ‚¥¬μ—«·ª√‡∫’Ë¬ß‡∫π hj ´÷Ëß‡ªìπ√–¬–∑“ß

√–À«à“ß§–·ππ¢Õß§à“ —ß‡°μ≈”¥—∫∑’Ë j °—∫®ÿ¥μ—¥

®–‡ªìπ»Ÿπ¬å‡¡◊ËÕ§à“ —ß‡°μπ—Èπ®—¥∂Ÿ°°≈ÿà¡ √Ÿª·∫∫°“√

+

+
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Õ.Õ“øïøï ≈“‡μä–  º».ª√– æ™—¬ æ ÿππ∑å  √».¥√. ÿ¥“ μ√–°“√‡∂≈‘ß»—°¥‘Ï  º».¥√.ª√“≥’ π‘≈°√≥å

‚ª√·°√¡‡™‘ß‡ âπ„π¢—ÈπμÕπ∑’Ë 2 ‡ªìπ¥—ßπ’È

phase 2 Minimize (11)

Subject to

Sj + hj > c  ”À√—∫∑ÿ°§à“ j „π°≈ÿà¡∑’Ë 1 (12)

Sj - hj < c  ”À√—∫∑ÿ°§à“ j „π°≈ÿà¡∑’Ë 2 (13)

c ‰¡à®”°—¥‡§√◊ËÕßÀ¡“¬

hj > 0

À≈—ß®“°·°âªí≠À“·≈â«π”§à“ Sj ·≈– c ´÷Ëß

‡ªìπº≈≈—æ∏å®“°¢—ÈπμÕπ∑’Ë 1 ·≈–¢—ÈπμÕπ∑’Ë 2 μ“¡

≈”¥—∫ ¡“„™â®—¥°≈ÿà¡§à“ —ß‡°μ ∂â“ Sj  > c · ¥ß«à“

§à“ —ß‡°μÕ¬Ÿà°≈ÿà¡∑’Ë 1 ·≈–∂â“ Sj  < c · ¥ß«à“

§à“ —ß‡°μÕ¬Ÿà°≈ÿà¡∑’Ë 2

«‘∏’¥”‡π‘π°“√«‘®—¬

°“√»÷°…“‡ª√’¬∫‡∑’¬∫√–À«à“ßμ—«·∫∫ FLDF

μ—«·∫∫ LRA μ—«·∫∫ MSD ·≈–μ—«·∫∫ LCM „π

°“√»÷°…“‡ª√’¬∫‡∑’¬∫ ®–„™â¢âÕ¡Ÿ≈Õ—μ√“ à«π∑“ß

°“√‡ß‘π¢Õß∫√‘…—∑∏ÿ√°‘®∑’Ë®¥∑–‡∫’¬π„πμ≈“¥À≈—°∑√—æ¬å

·Ààßª√–‡∑»‰∑¬®”π«π 210 ∫√‘…—∑ ·∫àß‡ªìπ∫√‘…—∑

∑’Ëª√– ∫ªí≠À“∑“ß°“√‡ß‘π„π™à«ß«‘°ƒμ‘‡»√…∞°‘®

ªï æ.». 2540 ®”π«π 30 ∫√‘…—∑·≈–∫√‘…—∑∑’Ë‰¡à

ª√– ∫ªí≠À“∑“ß°“√‡ß‘π®”π«π 180 ∫√‘…—∑ ‚¥¬

æ‘®“√≥“®“°μ—«·ª√Õ‘ √–∑—ÈßÀ¡¥ 5 μ—«·ª√ ́ ÷Ëß‡ªìπ

Õ—μ√“ à«π∑’Ë· ¥ß∂÷ß ¿“æ§≈àÕß∑“ß°“√‡ß‘π·≈–§«“¡

 “¡“√∂„π°“√∑”°”‰√¢Õß∫√‘…—∑ §à“Õ—μ√“ à«π∑’Ë

„™â ‰¥â®“°°“√À“§à“‡©≈’Ë¬μ—Èß·μàªï æ.». 2536-2539

( ÿ¿—∑√“ «ß»å ◊∫™“μ‘, 2545) ´÷Ëßª√–°Õ∫¥â«¬

1. Õ—μ√“ à«π‡ß‘π∑ÿπÀ¡ÿπ‡«’¬πμàÕ ‘π∑√—æ¬å

∑—ÈßÀ¡¥ (x1)

2. Õ—μ√“ à«π°”‰√ – ¡μàÕ ‘π∑√—æ¬å∑—ÈßÀ¡¥

(x2)

3. Õ—μ√“ à«π°”‰√°àÕπÀ—°¥Õ°‡∫’È¬·≈–¿“…’

μàÕ ‘π∑√—æ¬å∑—ÈßÀ¡¥ (x3)

4. Õ—μ√“ à«π¡Ÿ≈§à“Àÿâπ “¡—≠μàÕÀπ’È ‘π∑—ÈßÀ¡¥

(x4)

5. Õ—μ√“ à«π¬Õ¥¢“¬μàÕ ‘π∑√—æ¬å∑—ÈßÀ¡¥ (x5)

°“√ª√–‡¡‘πøíß°å™—π®”·π°·≈–°Æ°“√®—¥‡¢â“

°≈ÿà¡ª√–‡¡‘π®“°§«“¡∂Ÿ°μâÕß„π°“√®—¥‡¢â“°≈ÿà¡

(Correct Classification) ·≈–§«“¡∂Ÿ°μâÕß„π°“√

æ¬“°√≥å (Prediction Accuracy) ‚¥¬§«“¡∂Ÿ°μâÕß

„π°“√®—¥‡¢â“°≈ÿà¡‡ªìπ‡ªÕ√å‡´Áπμå¢Õß§à“ —ß‡°μ∑’Ë®—¥

°≈ÿà¡∂Ÿ°μâÕß„π training sample  à«π§«“¡∂Ÿ°μâÕß

„π°“√æ¬“°√≥å‡ªìπ‡ªÕ√å‡´Áπμå¢Õß§à“ —ß‡°μ∑’Ë®—¥

°≈ÿà¡∂Ÿ°μâÕß„π holdout sample ¢âÕ¡Ÿ≈„π°“√

«‘‡§√“–Àå·∫àß‡ªìπ 2 ·∫∫ §◊Õ ·∫∫·√°°“√„™â¢âÕ¡Ÿ≈

¢Õß§à“ —ß‡°μ∑—ÈßÀ¡¥À“øíß°å™—π®”·π°·≈–∑¥ Õ∫

ª√– ‘∑∏‘¿“æ¢Õß°“√®”·π°  à«π·∫∫∑’Ë 2 ‡ªìπ

¢âÕ¡Ÿ≈‡°‘¥®“°°“√ ÿà¡§à“ —ß‡°μ®”π«πÀπ÷Ëß‡æ◊ËÕ„™â‡ªìπ

training sample  ”À√—∫À“øíß°å™—π®”·π° §à“

 —ß‡°μ∑’Ë‡À≈◊Õ„™â‡ªìπ holdout sample ‡æ◊ËÕ∑¥ Õ∫

ª√– ‘∑∏‘¿“æ¢Õß°“√®”·π° ÷́Ëß®“°ß“π«‘®—¬¢Õß

Sueyoshi (1999, 2001) æ∫«à“°“√·∫àß°≈ÿà¡μ—«Õ¬à“ß

ÕÕ°‡ªìπ training sample ·≈– holdout sample

¥â«¬‡ªÕ√å‡´Áπμå∑’Ëμà“ß°—π‰¡à àßº≈μàÕ§«“¡∂Ÿ°μâÕß„π

°“√®—¥‡¢â“°≈ÿà¡À√◊Õ§«“¡∂Ÿ°μâÕß„π°“√æ¬“°√≥å

¢Õßμ—«·∫∫ ´÷Ëß·πàπÕπ«à“À“°®”π«π training

sample ¡’®”π«π§à“ —ß‡°μ¡“°®–∑”„Àâ ‰¥âøíß°å™—π

®”·π°∑’Ë¥’ àßº≈μàÕ°“√æ¬“°√≥å∑’Ë¥’μ“¡‰ª¥â«¬ ·μà

„πÀ≈“¬√“¬ß“π°“√«‘®—¬∑’Ë∫“ß§√—ÈßÕ“® √â“ßøíß°å™—π

®”·π°®“°®”π«π§à“ —ß‡°μ∑’ËπâÕ¬ ‡æ◊ËÕ‰ªæ¬“°√≥å

®”π«π§à“ —ß‡°μ∑’Ë¡“° ‡π◊ËÕß®“°μâÕß°“√∑¥ Õ∫

¢âÕ¡Ÿ≈≈—°…≥–¥—ß°≈à“« ¥—ß‡™àπß“π«‘®—¬¢Õß Bajgier
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°“√‡ª√’¬∫‡∑’¬∫«‘∏’°“√∑“ß ∂‘μ‘·≈–«‘∏’°“√‚ª√·°√¡‡™‘ß‡ âπ  ”À√—∫æ¬“°√≥å∫√‘…—∑∏ÿ√°‘®¢Õßª√–‡∑»‰∑¬∑’Ë®–ª√– ∫ªí≠À“∑“ß°“√‡ß‘π

and Hill (1982) Freed and Glover (1986) ·≈–

Pavur (2002) πÕ°®“°π’È„π°“√®”·π°®√‘ß‡ªìπ‰ª

‰¥â«à“Õ“®¡’¢âÕ¡Ÿ≈∑’Ë„™â„π°“√®”·π°‰¡à¡“°æÕ ¥—ßπ—Èπ

®÷ß‰¥âÕÕ°·∫∫°“√«‘®—¬‚¥¬·∫àß°≈ÿà¡μ—«Õ¬à“ß¢Õß

training sample ·≈– holdout sample μà“ßÊ °—π

‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫º≈∑’Ë‰¥â«à“μà“ß°—π¡“°πâÕ¬‡æ’¬ß„¥

‚¥¬¡’°≈ÿà¡¢Õß®”π«π§à“ —ß‡°μ„π training sample

·≈– holdout sample ‡ªìπ¥—ßπ’È

training sample holdout sample

20% (6 §à“®“°°≈ÿà¡ 1 ·≈– 36 §à“®“°°≈ÿà¡ 2) 80% (24 §à“®“°°≈ÿà¡ 1 ·≈– 144 §à“®“°°≈ÿà¡ 2)

40% (12 §à“®“°°≈ÿà¡ 1 ·≈– 72 §à“®“°°≈ÿà¡ 2) 60% (18 §à“®“°°≈ÿà¡ 1 ·≈– 108 §à“®“°°≈ÿà¡ 2)

60% (18 §à“®“°°≈ÿà¡ 1 ·≈– 108 §à“®“°°≈ÿà¡ 2) 40% (12 §à“®“°°≈ÿà¡ 1 ·≈– 72 §à“®“°°≈ÿà¡ 2)

·μà≈–°≈ÿà¡∑”´È”‡æ’¬ß 30 §√—Èß ‡π◊ËÕß®“°¢—Èπ

μÕπ°“√∑” È́”¡’‡∑§π‘§∑’Ë§àÕπ¢â“ß´—∫´âÕπ‡°’Ë¬«°—∫

°“√‡≈◊Õ°¢âÕ¡Ÿ≈·∫∫‰¡à„ à§◊π ·≈–‚¥¬∑—Ë«‰ª„π∑“ß

 ∂‘μ‘°“√∑” È́”∑’Ë®”π«π 30 §√—Èß„π¢âÕ¡Ÿ≈®√‘ß∂◊Õ«à“

‡ªìπ°“√æÕ‡æ’¬ß·≈â«„π°“√Õπÿ¡“π≈—°…≥–¢âÕ¡Ÿ≈

πÕ°®“°π’È „π√“¬ß“π°“√«‘®—¬¢Õß Bajgier and Hill

(1982) ‰¥â∑”´È” 10 §√—Èß ·≈–º≈∑’Ë‰¥â ‰¡à·μ°μà“ß

Õ¬à“ß¡’π—¬ ”§—≠°—∫º≈°“√«‘®—¬∑’Ë ‰¥â¡’°“√∑”´È”

®”π«π¡“° °“√§”π«≥„™â‚ª√·°√¡ FORTRAN

Power Station 4.0 ‚¥¬„™âμ—« ∂‘μ‘¢Õß IMSL

LIBRARY

º≈°“√«‘®—¬

μ“√“ß∑’Ë 1 ·≈– 2 · ¥ß§à“‡©≈’Ë¬ §à“‡∫’Ë¬ß‡∫π

¡“μ√∞“π §«“¡‡∫â·≈–§«“¡‚¥àß¢Õßμ—«·ª√·μà≈–μ—«

√«¡∑—Èß§«“¡‡∫â §«“¡‚¥àß¢Õßμ—«·ª√∑—Èß 5 μ—«·ª√

√–¬–∑“ß Mahalanobis √–À«à“ß°≈ÿà¡ 2 °≈ÿà¡·≈–

μ—« ∂‘μ‘∑¥ Õ∫ Boxû M ®–‡ÀÁπ‰¥â«à“§à“‡©≈’Ë¬¢Õß

μ—«·ª√¢Õß∑—Èß 2 °≈ÿà¡¡’§«“¡·μ°μà“ß°—πÕ¬à“ß‡ÀÁπ

‰¥â™—¥ ®“°§à“§«“¡‡∫â·≈–§«“¡‚¥àß¢Õßμ—«·ª√

·μà≈–μ—« · ¥ß«à“¢âÕ¡Ÿ≈¡’≈—°…≥–°“√·®°·®ß∑’Ë

‰¡à„™à°“√·®°·®ß·∫∫ª°μ‘ ·≈–‡¡◊ËÕæ‘®“√≥“®“°

§à“§«“¡‡∫â·≈–§«“¡‚¥àß¢Õßμ—«·ª√∑—Èß 5 μ—«·ª√

®–‡ÀÁπ«à“¡’≈—°…≥–°“√·®°·®ß∑’Ë‰¡à„™à°“√·®°·®ß

·∫∫ª°μ‘¢Õßμ—«·ª√æÀÿ ·≈–‡¡◊ËÕæ‘®“√≥“√–¬–∑“ß

Mahalanobis √–À«à“ß°≈ÿà¡ 2 °≈ÿà¡æ∫«à“¡’§à“¡“°

°«à“ 1.5 · ¥ß„Àâ‡ÀÁπ«à“§à“ —ß‡°μ¢Õß 2 °≈ÿà¡¡’

§«“¡‡À≈◊ËÕ¡≈È”°—π§àÕπ¢â“ßπâÕ¬μ“¡‡°≥±å¢Õß

Joachimsthaler and Stam (1988) ·≈– Stam

and Joachimsthaler (1990) ·≈–‡¡◊ËÕ∑¥ Õ∫°“√

‡∑à“°—π¢Õß‡¡∑√‘°´å§«“¡·ª√ª√«π√à«¡¢Õß∑—Èß Õß

°≈ÿà¡¥â«¬μ—« ∂‘μ‘∑¥ Õ∫ Boxû M æ∫«à“§«“¡·ª√

ª√«π√à«¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë

√–¥—∫ .001
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Õ.Õ“øïøï ≈“‡μä–  º».ª√– æ™—¬ æ ÿππ∑å  √».¥√. ÿ¥“ μ√–°“√‡∂≈‘ß»—°¥‘Ï  º».¥√.ª√“≥’ π‘≈°√≥å

μ“√“ß∑’Ë 1 §à“‡©≈’Ë¬ §à“‡∫’Ë¬ß‡∫π¡“μ√∞“π §«“¡‡∫â·≈–§«“¡‚¥àß¢Õßμ—«·ª√·μà≈–μ—«

μ—«·ª√ °≈ÿà¡ 1 °≈ÿà¡ 2

§à“‡©≈’Ë¬ §à“‡∫’Ë¬ß‡∫π §«“¡‡∫â §«“¡‚¥àß §à“‡©≈’Ë¬ §à“‡∫’Ë¬ß‡∫π §«“¡‡∫â §«“¡‚¥àß

¡“μ√∞“π ¡“μ√∞“π

X1 -4.9587 33.2682 -1.299 1.282 7.9108 19.8936 0.207 0.074

X2 -22.6436 44.6685 -1.792 2.788 12.0727 13.0894 -0.104 3.792

X3 -1.0496 17.2317 -1.706 1.941 8.6804 5.6625 1.697 9.477

X4 139.1947 326.5882 4.416 20.709 318.0133 498.4370 4.881 33.807

X5 0.3136 0.4125 1.627 4.004 0.5880 0.4559 3.037 10.128

μ“√“ß∑’Ë 2 §«“¡‡∫â §«“¡‚¥àß¢Õßμ—«·ª√ 5 μ—«·ª√ √–¬–∑“ß Mahalanobis ·≈–μ—« ∂‘μ‘∑¥ Õ∫ Boxû M

°“√∑¥ Õ∫¥â«¬«‘∏’°“√¢Õß Mardia

§«“¡‡∫â Group 1 : 54.89**

Group 2 : 34.10**

§«“¡‚¥àß Group 1 : 81.83**

Group 2 : 90.54**

√–¬–∑“ß Mahalanobis   3.7160

μ—« ∂‘μ‘∑¥ Õ∫ Boxû M:  200.141 F = 12.487* d.f. = 15, 10259

* ¡’π—¬ ”§—≠∑’Ë√–¥—∫ .001 ** ¡’π—¬ ”§—≠∑’Ë√–¥—∫ .0001

μ“√“ß∑’Ë 3 · ¥ß§«“¡∂Ÿ°μâÕß„π°“√®—¥‡¢â“°≈ÿà¡

√–À«à“ßμ—«·∫∫ FLDF μ—«·∫∫ LRA μ—«·∫∫ MSD

·≈–μ—«·∫∫ LCM ®“°μ“√“ßæ∫«à“ μ—«·∫∫ LCM

„Àâº≈¢Õß§«“¡∂Ÿ°μâÕß„π°“√®—¥‡¢â“°≈ÿà¡ Ÿß∑’Ë ÿ¥

√Õß≈ß¡“ §◊Õ μ—«·∫∫ FLDF μ—«·∫∫ LRA ·≈–

μ—«·∫∫ MSD μ“¡≈”¥—∫ ‡¡◊ËÕæ‘®“√≥“°≈ÿà¡∫√‘…—∑

∑’Ëª√– ∫ªí≠À“∑“ß°“√‡ß‘π æ∫«à“ μ—«·∫∫ FLDF

„Àâº≈¢Õß§«“¡∂Ÿ°μâÕß„π°“√®—¥‡¢â“°≈ÿà¡ Ÿß°«à“

μ—«·∫∫Õ◊Ëπ ·μà„π°≈ÿà¡∫√‘…—∑∑’Ë ‰¡àª√– ∫ªí≠À“

∑“ß°“√‡ß‘πμ—«·∫∫ LRA „Àâº≈¢Õß§«“¡∂Ÿ°μâÕß„π

°“√®—¥‡¢â“°≈ÿà¡ Ÿß°«à“μ—«·∫∫Õ◊Ëπ ·≈–‡¡◊ËÕæ‘®“√≥“

§à“ —ß‡°μ∑’Ë®—¥º‘¥°≈ÿà¡æ∫«à“ à«π„À≠à‡ªìπ§à“ —ß‡°μ

‡¥’¬«°—π∑—Èß 4 μ—«·∫∫  ”À√—∫μ—«·∫∫ FLDF π—Èπ

∂÷ß·¡â¢âÕ¡Ÿ≈π’È ‰¡à¡’≈—°…≥–∑’Ë Õ¥§≈âÕß°—∫¢âÕ ¡¡μ‘

‡∫◊ÈÕßμâπ·μàμ—«·∫∫ FLDF ¬—ß§ß “¡“√∂®—¥°≈ÿà¡

‰¥â∂Ÿ°μâÕß‚¥¬‡©æ“–°≈ÿà¡∫√‘…—∑∑’Ëª√– ∫ªí≠À“

∑“ß°“√‡ß‘π
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°“√‡ª√’¬∫‡∑’¬∫«‘∏’°“√∑“ß ∂‘μ‘·≈–«‘∏’°“√‚ª√·°√¡‡™‘ß‡ âπ  ”À√—∫æ¬“°√≥å∫√‘…—∑∏ÿ√°‘®¢Õßª√–‡∑»‰∑¬∑’Ë®–ª√– ∫ªí≠À“∑“ß°“√‡ß‘π

μ“√“ß∑’Ë 4 · ¥ß°“√‡ª√’¬∫‡∑’¬∫§«“¡∂Ÿ°

μâÕß„π°“√®—¥‡¢â“°≈ÿà¡·≈–§«“¡∂Ÿ°μâÕß„π°“√

æ¬“°√≥å√–À«à“ßμ—«·∫∫ FLDF μ—«·∫∫ MSD

μ—«·∫∫ LRA ·≈–μ—«·∫∫ LCM ®“°μ“√“ßæ∫«à“

„π°√≥’ training sample μ—«·∫∫ LRA „Àâº≈¢Õß

§«“¡∂Ÿ°μâÕß„π°“√®—¥‡¢â“°≈ÿà¡ Ÿß°«à“μ—«·∫∫Õ◊Ëπ

 à«π°“√ª√–‡¡‘π®“°§«“¡∂Ÿ°μâÕß„π°“√æ¬“°√≥å

æ∫«à“μ—«·∫∫ LCM „Àâº≈¢Õß§«“¡∂Ÿ°μâÕß„π°“√

æ¬“°√≥å Ÿß°«à“μ—«·∫∫Õ◊ËπÊ „π°√≥’®”π«π

§à“ —ß‡°μπâÕ¬·≈–®”π«π§à“ —ß‡°μ¡“° „π¢≥–∑’Ë

μ—«·∫∫ LRA „Àâº≈¢Õß§«“¡∂Ÿ°μâÕß„π°“√æ¬“°√≥å

 Ÿß„π°√≥’®”π«π§à“ —ß‡°μ¡’¢π“¥ª“π°≈“ß ‡¡◊ËÕ

æ‘®“√≥“§à“‡©≈’Ë¬¢Õß§«“¡∂Ÿ°μâÕß„π°“√®—¥‡¢â“°≈ÿà¡

æ∫«à“μ—«·∫∫ LRA „Àâº≈¢Õß§«“¡∂Ÿ°μâÕß„π°“√

®—¥‡¢â“°≈ÿà¡ Ÿß°«à“μ—«·∫∫Õ◊ËπÊ ·≈–‡¡◊ËÕæ‘®“√≥“

§à“‡©≈’Ë¬¢Õß§«“¡∂Ÿ°μâÕß„π°“√æ¬“°√≥å æ∫«à“μ—«

·∫∫ LCM „Àâº≈¢Õß§«“¡∂Ÿ°μâÕß„π°“√æ¬“°√≥å

 Ÿß°«à“μ—«·∫∫Õ◊ËπÊ ·≈– Ÿß°«à“μ—«·∫∫ FLDF Õ¬à“ß

‡ÀÁπ‰¥â™—¥

μ“√“ß∑’Ë 3 §«“¡∂Ÿ°μâÕß„π°“√®—¥‡¢â“°≈ÿà¡√–À«à“ßμ—«·∫∫ FLDF μ—«·∫∫ LRA μ—«·∫∫ MSD ·≈–μ—«·∫∫

LCM

®”π«π∫√‘…—∑∑’Ë®—¥‡¢â“°≈ÿà¡‰¥â∂Ÿ°μâÕß

μ—«·∫∫ °≈ÿà¡ 1 °≈ÿà¡ 2 §«“¡∂Ÿ°μâÕß„π°“√®—¥‡¢â“°≈ÿà¡

(30 ∫√‘…—∑∑’Ëª√– ∫ªí≠À“) (180 ∫√‘…—∑∑’Ë‰¡àª√– ∫ªí≠À“) ‚¥¬√«¡ (‡ªÕ√å‡´Áπμå)

FLDF 28 163 191 (90.95%)

LRA 9 178 187 (89.01%)

MSD 17 163 180 (85.71%)

LCM 22 172 194 (92.38%)
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Õ.Õ“øïøï ≈“‡μä–  º».ª√– æ™—¬ æ ÿππ∑å  √».¥√. ÿ¥“ μ√–°“√‡∂≈‘ß»—°¥‘Ï  º».¥√.ª√“≥’ π‘≈°√≥å

μ“√“ß∑’Ë 4 §«“¡∂Ÿ°μâÕß„π°“√®—¥‡¢â“°≈ÿà¡·≈–§«“¡∂Ÿ°μâÕß„π°“√æ¬“°√≥å√–À«à“ßμ—«·∫∫ FLDF μ—«·∫∫

MSD μ—«·∫∫ LRA ·≈–μ—«·∫∫ LCM*

≈—°…≥–¢âÕ¡Ÿ≈ μ—«·∫∫

FLDF LRA MSD LCM

training sample [20%] §«“¡∂Ÿ°μâÕß„π°“√®—¥‡¢â“°≈ÿà¡
91.67% 91.85% 91.03% 88.17%

(2.50) (3.31) (2.03) (1.69)

holdout sample [80%] §«“¡∂Ÿ°μâÕß„π°“√æ¬“°√≥å
65.34% 85.72% 85.00% 86.83%

(22.07) (4.99) (8.48) (1.80)

training sample [40%] §«“¡∂Ÿ°μâÕß„π°“√®—¥‡¢â“°≈ÿà¡
89.13% 94.58% 91.79% 91.39%

(2.54) (3.78) (3.39) (1.24)

holdout sample [60%] §«“¡∂Ÿ°μâÕß„π°“√æ¬“°√≥å
70.61% 91.63% 88.52% 90.00%

(14.69) (3.13) (3.93) (3.30)

training sample [60%] §«“¡∂Ÿ°μâÕß„π°“√®—¥‡¢â“°≈ÿà¡
89.58% 92.78% 89.63% 89.47%

(2.47) (3.00) (3.82) (2.65)

holdout sample [40%] §«“¡∂Ÿ°μâÕß„π°“√æ¬“°√≥å
80.79% 87.55% 86.15% 88.93%

(6.89) (6.44) (3.44) (2.15)

§à“‡©≈’Ë¬¢Õß§«“¡∂Ÿ°μâÕß„π°“√®—¥‡¢â“°≈ÿà¡ 89.78% 93.23 90.58% 89.89%

§à“‡©≈’Ë¬¢Õß§«“¡∂Ÿ°μâÕß„π°“√æ¬“°√≥å 70.53% 88.10 86.43% 88.35%

*μ—«‡≈¢„π«ß‡≈Á∫‡ªìπ§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π

 √ÿªº≈·≈–¢âÕ‡ πÕ·π–

°“√»÷°…“‡ª√’¬∫‡∑’¬∫μ—«·∫∫°“√«‘‡§√“–Àå

°“√®”·π°°√≥’ 2 °≈ÿà¡ √–À«à“ßμ—«·∫∫ FLDF μ—«

·∫∫ LRA μ—«·∫∫ MSD ·≈–μ—«·∫∫ LCM ‚¥¬

‡ª√’¬∫‡∑’¬∫„π¢âÕ¡Ÿ≈Õ—μ√“ à«π∑“ß°“√‡ß‘π¢Õß

∫√‘…—∑∏ÿ√°‘®∑’Ë®¥∑–‡∫’¬π„πμ≈“¥À≈—°∑√—æ¬å·Ààß

ª√–‡∑»‰∑¬®”π«π 210 ∫√‘…—∑ ·∫àß‡ªìπ∫√‘…—∑∑’Ë

ª√– ∫ªí≠À“∑“ß°“√‡ß‘π 30 ∫√‘…—∑ ·≈–∫√‘…—∑∑’Ë

‰¡àª√– ∫ªí≠À“∑“ß°“√‡ß‘π 180 ∫√‘…—∑ º≈°“√

«‘®—¬æ∫«à“ °√≥’°“√®—¥‡¢â“°≈ÿà¡∫√‘…—∑∑’Ë‰¡àª√– ∫

ªí≠À“∑“ß°“√‡ß‘π μ—«·∫∫ LRA „Àâº≈¢Õß§«“¡

∂Ÿ°μâÕß„π°“√®—¥‡¢â“°≈ÿà¡ Ÿß∑’Ë ÿ¥ √Õß≈ß¡“ §◊Õ

μ—«·∫∫ LCM  à«πμ—«·∫∫ FLDF ·≈–μ—«·∫∫

MSD „Àâº≈≈—æ∏å∑’Ë‡∑à“°—π °√≥’°“√®—¥‡¢â“°≈ÿà¡

∫√‘…—∑∑’Ëª√– ∫ªí≠À“∑“ß°“√‡ß‘π μ—«·∫∫ FLDF

„Àâº≈¢Õß§«“¡∂Ÿ°μâÕß„π°“√®—¥‡¢â“°≈ÿà¡ Ÿß∑’Ë ÿ¥

√Õß≈ß¡“ §◊Õ μ—«·∫∫ LCM μ—«·∫∫ MSD ·≈–μ—«

·∫∫ LRA μ“¡≈”¥—∫ ·≈–°√≥’°“√®—¥‡¢â“°≈ÿà¡∫√‘…—∑

‚¥¬√«¡ μ—«·∫∫ LCM „Àâº≈¢Õß§«“¡∂Ÿ°μâÕß„π

°“√®—¥‡¢â“°≈ÿà¡ Ÿß∑’Ë ÿ¥ √Õß≈ß¡“ §◊Õ μ—«·∫∫ FLDF

μ—«·∫∫ LRA ·≈–μ—«·∫∫ MSD μ“¡≈”¥—∫

 ”À√—∫§à“‡©≈’Ë¬¢Õß§«“¡∂Ÿ°μâÕß„π°“√®—¥

‡¢â“°≈ÿà¡ æ∫«à“μ—«·∫∫ LRA „Àâº≈¢Õß§«“¡∂Ÿ°μâÕß

 Ÿß∑’Ë ÿ¥ √Õß≈ß¡“ §◊Õ μ—«·∫∫ MSD μ—«·∫∫ LCM

·≈–μ—«·∫∫ FLDF μ“¡≈”¥—∫ ·≈–§à“‡©≈’Ë¬¢Õß

§«“¡∂Ÿ°μâÕß„π°“√æ¬“°√≥åæ∫«à“ μ—«·∫∫ LCM
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°“√‡ª√’¬∫‡∑’¬∫«‘∏’°“√∑“ß ∂‘μ‘·≈–«‘∏’°“√‚ª√·°√¡‡™‘ß‡ âπ  ”À√—∫æ¬“°√≥å∫√‘…—∑∏ÿ√°‘®¢Õßª√–‡∑»‰∑¬∑’Ë®–ª√– ∫ªí≠À“∑“ß°“√‡ß‘π

„Àâº≈¢Õß§«“¡∂Ÿ°μâÕß Ÿß∑’Ë ÿ¥ √Õß≈ß¡“ §◊Õ μ—«·∫∫

LRA μ—«·∫∫ MSD ·≈–μ—«·∫∫ FLDF μ“¡≈”¥—∫

®“°º≈¢Õß§«“¡∂Ÿ°μâÕß„π°“√®—¥‡¢â“°≈ÿà¡ æ∫«à“μ—«

·∫∫ FLDF „Àâº≈¢Õß§«“¡∂Ÿ°μâÕß Ÿß‡¡◊ËÕ®”π«π

§à“ —ß‡°μπâÕ¬ ´÷Ëß Õ¥§≈âÕß°—∫¢âÕ¡Ÿ≈„πß“π«‘®—¬π’È

∑’Ë¡’®”π«π∫√‘…—∑∑’Ëª√– ∫ªí≠À“∑“ß°“√‡ß‘ππâÕ¬

·≈– Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß æπ‘¥“ §ß·®à¡,

°¡≈™π° æ“π‘™°“√ ·≈–¬ÿæ‘π »ÿæÿ∑∏¡ß§≈ (2549)

·≈– ¿“≥ÿæß»å æπ¡«—π ·≈–§≥– (2549) Õ’°¥â«¬

„π¢≥–∑’Ëμ—«·∫∫ MSD „Àâº≈¢Õß§«“¡∂Ÿ°μâÕß Ÿß

¢÷Èπ‡¡◊ËÕ®”π«π§à“ —ß‡°μ‡æ‘Ë¡¢÷Èπ ·≈–®“°º≈¢Õß

§«“¡∂Ÿ°μâÕß„π°“√æ¬“°√≥å æ∫«à“μ—«·∫∫ LRA

„Àâº≈¢Õß§«“¡∂Ÿ°μâÕß Ÿß ÿ¥‡¡◊ËÕ®”π«π§à“ —ß‡°μ¡’

¢π“¥ª“π°≈“ß ·μà‡¡◊ËÕ®”π«π§à“ —ß‡°μπâÕ¬·≈–¡“°

μ—«·∫∫ LCM „Àâº≈¢Õß§«“¡∂Ÿ°μâÕß Ÿß ÿ¥

 ”À√—∫«‘∏’°“√∑“ß ∂‘μ‘∑—Èß 2 «‘∏’ „Àâº≈¢Õß

§«“¡∂Ÿ°μâÕß„π°“√®—¥‡¢â“°≈ÿà¡‰¡à·μ°μà“ß°—π¡“°

π—°‡¡◊ËÕª√–‡¡‘π®“°¢âÕ¡Ÿ≈∫√‘…—∑∑—Èß 210 ∫√‘…—∑ ·μà

‡¡◊ËÕ¡’°“√ ÿà¡§à“ —ß‡°μ„Àâ‡ªìπ training sample

·≈– holdout sample ‡ÀÁπ‰¥â™—¥«à“μ—«·∫∫ LRA „Àâ

º≈¢Õß§«“¡∂Ÿ°μâÕß Ÿß°«à“μ—«·∫∫ FLDF ∑—Èß§«“¡

∂Ÿ°μâÕß„π°“√®—¥‡¢â“°≈ÿà¡·≈–§«“¡∂Ÿ°μâÕß„π°“√

æ¬“°√≥å  à«πμ—«·∫∫°“√‚ª√·°√¡‡™‘ß‡ âπ∑—Èß·∫∫

¢—Èπ‡¥’¬«·≈–·∫∫ 2 ¢—Èπ„Àâº≈¢Õß§«“¡∂Ÿ°μâÕß„π

°“√®—¥‡¢â“°≈ÿà¡·≈–§«“¡∂Ÿ°μâÕß„π°“√æ¬“°√≥å∑’Ë

 Ÿß°«à“μ—«·∫∫ FLDF Õ¬à“ß‡ÀÁπ‰¥â™—¥ ‚¥¬μ—«·∫∫

MSD ¡’·π«‚πâ¡∑’Ë®–„Àâº≈¢Õß§«“¡∂Ÿ°μâÕß„π°“√

®—¥‡¢â“°≈ÿà¡ Ÿß¢÷Èπ „π¢≥–∑’Ëμ—«·∫∫ LCM „Àâº≈¢Õß

§«“¡∂Ÿ°μâÕß„π°“√æ¬“°√≥å∑’Ë Ÿß¢÷Èπ ´÷Ëß®“°ß“π

«‘®—¬®–‡ÀÁπ‰¥â«à“μ—«·∫∫°“√‚ª√·°√¡‡™‘ß‡ âπ‡ªìπ

μ—«·∫∫∑’Ë„Àâº≈∑’Ë¥’∑—Èß„π‡∑Õ¡¢Õß§«“¡∂Ÿ°μâÕß„π

°“√®—¥‡¢â“°≈ÿà¡·≈–§«“¡∂Ÿ°μâÕß„π°“√æ¬“°√≥å ®÷ß

πà“®–‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß ”À√—∫°“√«‘‡§√“–Àå°“√

®”·π°‰¥â‡ªìπÕ¬à“ß¥’

∫√√≥“πÿ°√¡

ª√– æ™—¬ æ ÿππ∑å ·≈–§≥–. 2550. ç°“√‡ª√’¬∫

‡∑’¬∫«‘∏’°“√æ¬“°√≥å°≈ÿà¡°”‰√¢“¥∑ÿπ¢Õß

 À°√≥å°“√‡°…μ√®“°°“√®”·π°¥â«¬«‘∏’°“√

∑“ß ∂‘μ‘·≈–«‘∏’°“√‚ª√·°√¡‡™‘ß‡ âπ.é „π

‡Õ° “√ª√–°Õ∫°“√ª√–™ÿ¡«‘™“°“√ ∂‘μ‘

·≈– ∂‘μ‘ª√–¬ÿ°μåª√–®”ªï 2550, Àπâ“ 103-

107. π§√ª∞¡: ¡À“«‘∑¬“≈—¬»‘≈ª“°√.

æπ‘¥“ §ß·®à¡, °¡≈™π° æ“π‘™°“√ ·≈–¬ÿæ‘π

»ÿæÿ∑∏¡ß§≈. 2549. ç°“√»÷°…“‡ª√’¬∫‡∑’¬∫

μ—«·∫∫„π°“√«‘π‘®©—¬‚√§‡≈ª‚μ ‰ª‚√ ’ .é

„π ‡Õ° “√ª√–°Õ∫°“√ª√–™ÿ¡«‘™“°“√ ∂‘μ‘

·≈– ∂‘μ‘ª√–¬ÿ°μåª√–®”ªï 2549, Àπâ“ C124-

C127. ª∑ÿ¡∏“π’: ¡À“«‘∑¬“≈—¬∏√√¡»“ μ√å.

¿“πÿæß»å æπ¡«—π ·≈–§≥–. 2549. ç°“√®”·π°

 ¡—¬≈Ÿ°ªí¥·°â«∑’Ë‰¥â®“°°“√¢ÿ¥§âπ·À≈àß‚∫√“≥

§¥’æ√À¡∑‘π„μâ ≈æ∫ÿ√’ ‚¥¬„™â‡∑§π‘§°“√

«‘‡§√“–Àå°≈ÿà¡·≈–°“√∂¥∂Õ¬‚≈®‘ μ‘°é. „π

‡Õ° “√ª√–°Õ∫°“√ª√–™ÿ¡«‘™“°“√ ∂‘μ‘

·≈– ∂‘μ‘ª√–¬ÿ°μåª√–®”ªï 2549, Àπâ“ C128

-C131. ª∑ÿ¡∏“π’: ¡À“«‘∑¬“≈—¬∏√√¡»“ μ√å.

 ÿ¿—∑√“ «ß»å ◊∫™“μ‘. 2545. ç°“√æ¬“°√≥å§«“¡

‡ªìπ‰ª‰¥â¢Õß∫√‘…—∑∏ÿ√°‘®∑’Ë®¥∑–‡∫’¬π„πμ≈“¥

À≈—°∑√—æ¬å·Ààßª√–‡∑»‰∑¬®–ª√– ∫ªí≠À“

∑“ß°“√‡ß‘π.é  «‘∑¬“π‘æπ∏åª√‘≠≠“∫√‘À“√∏ÿ√°‘®

¡À“∫—≥±‘μ ∫—≥±‘μ«‘∑¬“≈—¬ ¡À“«‘∑¬“≈—¬

∏ÿ√°‘®∫—≥±‘μ¬å.
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