
∫∑§«“¡«‘®—¬

μ—«·∫∫´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π ”À√—∫°“√æ¬“°√≥åª√‘¡“≥
°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å√“¬‡¥◊Õπ¢Õßª√–‡∑»‰∑¬

∏√≥‘π∑√å  —®«‘√‘¬∑√—æ¬å*

∫∑§—¥¬àÕ

 ”À√—∫ß“π«‘®—¬π’È μ—«·∫∫ —́ææÕ√åμ‡«°‡μÕ√å·¡™™’π∂Ÿ°æ—≤π“¢÷Èπ‡æ◊ËÕæ¬“°√≥åª√‘¡“≥°“√ àß
ÕÕ°¬“ß§Õ¡ª“«¥å√“¬‡¥◊Õπ¢Õßª√–‡∑»‰∑¬ ‚¥¬„™â¢âÕ¡Ÿ≈Õπÿ°√¡‡«≈“¢Õßª√‘¡“≥°“√ àßÕÕ°¬“ß
§Õ¡ª“«¥åμ—Èß·μà‡¥◊Õπ¡°√“§¡ 2541 ∂÷ß‡¥◊Õπ¡°√“§¡ 2557 ´÷Ëßμ—«·∫∫´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π∑’Ëπ”
‡ πÕ∂Ÿ°‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ§«“¡·¡àπ¬”°—∫μ—«·∫∫Õ“√’¡“∑’Ë¡’ª√– ‘∑∏‘¿“æ¥’„π°“√æ¬“°√≥åª√‘¡“≥
°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å ‚¥¬„™â‡°≥±å°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õßμ—«·∫∫μà“ßÊ 3 ‡°≥±å §◊Õ §à“‡©≈’Ë¬
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Forecasting Thailand’s Monthly Export Quantity of
Rubber Compound using Support Vector Machine Model

Thoranin Sujjaviriyasup*

ABSTRACT

In this research, a support vector machine model is developed in order to forecast a
future export quantity of rubber compound of Thailand that is a monthly time series dataset from
January 1998 to January 2014. Subsequently, the developed model is compared to ARIMA
model based on three accuracy measures that are mean absolute error, root mean squared error,
and mean absolute percentage error. The empirical results revealed that the developed model is
formulated from three previous observations and radial basis function to transform original time
series dataset into linear series dataset on new feature space, which outperforms ARIMA model
based on three measures of forecast accuracy. In this regard, it indicated that an assumption of
ARIMA model based on linear function may not be sufficient to approximate the Thailand’s
monthly export quantity of rubber compound. Consequently, the developed model is able to be
a useful model to forecast Thailand’s monthly export quantity of rubber compound and to
provide meaningful information to support critical decision making in production planning.
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∫∑π”
¬“ß§Õ¡ª“«¥å∂◊Õ‡ªìπ ‘π§â“ àßÕÕ°∑’Ë ”§—≠ª√–‡¿∑Àπ÷Ëß¢Õßª√–‡∑»‰∑¬ ´÷Ëß∂Ÿ° √â“ß¢÷Èπ®“°°“√

º ¡ “√‡§¡’°—∫¬“ß®π‡ªìπ‡π◊ÈÕ‡¥’¬«°—π æ√âÕ¡∑’Ë®–¢÷Èπ√Ÿª‡ªìπº≈‘μ¿—≥±å¬“ßμà“ßÊ ¥—ßπ—Èπ¬“ß§Õ¡ª“«¥å®÷ß
‡ªìπ«—μ∂ÿ¥‘∫∑’Ë ”§—≠¢Õß°√–∫«π°“√º≈‘μ„πÀ≈“¬Õÿμ “À°√√¡ ‡™àπ °“√º≈‘μ¬“ß≈âÕ√∂¬πμå ¬“ß√Õß§Õ –æ“π
∑àÕ¬“ß ‡ªìπμâπ ‚¥¬¡Ÿ≈§à“°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å¢Õßª√–‡∑»‰∑¬ [1] „πªï 2557  “¡“√∂ √â“ß√“¬‰¥â
‡¢â“ Ÿàª√–‡∑»ª√–¡“≥ 50,993 ≈â“π∫“∑ ·μàª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å¢Õßª√–‡∑»‰∑¬„π·μà≈–
‡¥◊Õπ¡’≈—°…≥–‰¡à§ß∑’Ë·πàπÕπ ®÷ß àßº≈μàÕ°“√«“ß·ºπ°“√º≈‘μ¬“ß§Õ¡ª“«¥å‡æ◊ËÕ°“√ àßÕÕ°¡’§«“¡´—∫´âÕπ
¡“°¬‘Ëß¢÷Èπ ‡æ◊ËÕ„Àâ°“√«“ß·ºπ°“√º≈‘μ∑’Ë¡’ª√– ‘∑∏‘¿“æ ª√‘¡“≥§«“¡μâÕß°“√ ”À√—∫ àßÕÕ°„πÕπ“§μ®÷ß
‡ªìπ “√ π‡∑»∑’Ë¡’§«“¡ ”§—≠„π°“√«“ß·ºπ°“√º≈‘μ¥—ß°≈à“« ‚¥¬‡§√◊ËÕß¡◊Õ∑’Ë¡’ª√–‚¬™πå·≈–∂Ÿ°„™â ”À√—∫
°“√§“¥°“√≥å “√ π‡∑»„πÕπ“§μπ—Èπ “¡“√∂·∫àßÕÕ°‰¥âÀ≈“¬ª√–‡¿∑ Àπ÷Ëß„π‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√æ¬“°√≥å
§◊Õ μ—«·∫∫Õπÿ°√¡‡«≈“´÷Ëß‡ªìπμ—«·∫∫∑“ß ∂‘μ‘∑’Ëπ‘¬¡„™â„π°“√æ¬“°√≥å„πß“π«‘®—¬μà“ßÊ ‡π◊ËÕß®“°‡ªìπμ—«·∫∫
∑’Ëßà“¬´÷Ëß„™â°“√«‘‡§√“–Àå·π«‚πâ¡¢Õß¢âÕ¡Ÿ≈Õπÿ°√¡‡«≈“„πÕ¥’μ‡æ◊ËÕ √â“ßμ—«·∫∫ ”À√—∫°“√æ¬“°√≥å§à“
„πÕπ“§μ ‚¥¬ß“π«‘®—¬ [2] ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√æ¬“°√≥åª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å¢Õßª√–‡∑»‰∑¬æ∫«à“
μ—«·∫∫Õ“√’¡“‡ªìπμ—«·∫∫∑’Ë‡À¡“– ¡·≈–¡’ª√– ‘∑∏‘¿“æ°“√æ¬“°√≥åª√‘¡“≥°“√ àßÕÕ°¡“°∑’Ë ÿ¥ ‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫μ—«·∫∫°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß‚Œ≈μå (Holt’s Exponential Smoothing
Model) ·≈–μ—«·∫∫°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡ (Damped Trend Exponential
Smoothing Model) ·μàμ—«·∫∫Õ“√’¡“¬—ß§ß¡’¢âÕ®”°—¥„π∫“ßª√–°“√ [3] §◊Õ §«“¡‰¡à¬◊¥À¬ÿàπ„π°“√„™âß“π
·≈–§«“¡∂Ÿ°μâÕß∑’Ë¬—ß§ß‰¡à¡“°π—°„π∫“ß ∂“π°“√≥å ‡™àπ ¢âÕ¡Ÿ≈¡’≈—°…≥–‰¡à‡™‘ß‡ âπμ√ß ‡ªìπμâπ ®÷ß∑”„Àâ
‡°‘¥§«“¡ π„®‡°’Ë¬«°—∫°“√æ—≤π“μ—«·∫∫°“√‡√’¬π√Ÿâ¢Õß‡§√◊ËÕß‡æ◊ËÕ°“√æ¬“°√≥åÕ¬à“ß°«â“ß¢«“ß ‡æ◊ËÕ‡æ‘Ë¡
§«“¡∂Ÿ°μâÕß¢Õßº≈°“√æ¬“°√≥å„Àâ¡“°¬‘Ëß¢÷Èπ ´÷Ëß®ÿ¥‡¥àπ¢Õßμ—«·∫∫°“√‡√’¬π√Ÿâ¢Õß‡§√◊ËÕß §◊Õ μ—«·∫∫°“√
‡√’¬π√Ÿâ¢Õß‡§√◊ËÕß‡ªìπμ—«·∫∫∑’Ë √â“ß®“°§ÿ≥≈—°…≥–¢Õß¢âÕ¡Ÿ≈ ®÷ß‰¡à®”‡ªìπμâÕßÕ“»—¬ ¡¡ÿμ‘∞“π ”À√—∫°“√
 √â“ßμ—«·∫∫¡“°π—°‡¡◊ËÕ‡∑’¬∫°—∫μ—«·∫∫Õ“√’¡“ πÕ°®“°π’È μ—«·∫∫°“√‡√’¬π√Ÿâ¢Õß‡§√◊ËÕß¬—ß¡’§«“¡¬◊¥À¬ÿàπ
„π°“√æ¬“°√≥å ‡π◊ËÕß®“° “¡“√∂æ¬“°√≥å‰¥â∑—Èß¢âÕ¡Ÿ≈∑’Ë¡’≈—°…≥–‡™‘ß‡ âπμ√ß·≈–‰¡à‡™‘ß‡ âπμ√ß ‚¥¬¢âÕ¡Ÿ≈
‰¡à‡ªìπ‡™‘ß‡ âπμ√ß®–∂Ÿ°·ª≈ß‰ªÕ¬Ÿà¬—ßª√‘¿Ÿ¡‘ (space) „À¡à∑’Ë¡’≈—°…≥–∑’Ë‡ªìπ‡™‘ß‡ âπμ√ß∑’Ë Õ¥§≈âÕß°—∫
¢âÕ¡Ÿ≈°àÕπÀπâ“∑’Ë¡’≈—°…≥–‰¡à‡ªìπ‡™‘ß‡ âπμ√ß ‡æ◊ËÕ √â“ßμ—«·∫∫°“√æ¬“°√≥å ”À√—∫¢âÕ¡Ÿ≈‰¡à‡ªìπ‡™‘ß‡ âπμ√ß
‰¥â ®“°®ÿ¥‡¥àπ¢Õßμ—«·∫∫°“√‡√’¬π√Ÿâ¢Õß‡§√◊ËÕß¥—ß∑’Ë°≈à“«¡“ ®÷ß àßº≈„Àâ‰¥â√—∫§«“¡ π„®·≈–∂Ÿ°æ—≤π“‡æ◊ËÕ
„™â„π°“√æ¬“°√≥å„πß“π«‘®—¬μà“ßÊ [4-6] ‚¥¬Àπ÷Ëß„πμ—«·∫∫°“√‡√’¬π√Ÿâ¢Õß‡§√◊ËÕß∑’Ëπ‘¬¡„™â„πªí®®ÿ∫—π §◊Õ
´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π ´÷Ëß∂Ÿ° √â“ß®“°À≈—°°“√≈¥§«“¡‡ ’Ë¬ß‡™‘ß‚§√ß √â“ß„ÀâπâÕ¬∑’Ë ÿ¥ (principle of
structural risk minimization) ®“°À≈—°°“√π’È ®÷ß∑”„Àâ‰¥âμ—«·∫∫∑’Ë‡À¡“– ¡∑’Ë ÿ¥·≈–„Àâº≈°“√æ¬“°√≥å
∑’Ë‡À¡“– ¡∑’Ë ÿ¥‡æ’¬ß§à“‡¥’¬« ¥—ßπ—Èπ —́ææÕ√åμ‡«°‡μÕ√å·¡™™’π®÷ßª√– ∫§«“¡ ”‡√Á®„π°“√æ¬“°√≥å·≈–¡’
ª√– ‘∑∏‘¿“æ¥’°«à“μ—«·∫∫‚§√ß¢à“¬ª√– “∑‡∑’¬¡·∫∫¥—Èß‡¥‘¡·≈–μ—«·∫∫∑“ß ∂‘μ‘μà“ßÊ [7-9] ·μà
ª√– ‘∑∏‘¿“æ¢Õß´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π¢÷ÈπÕ¬Ÿà°—∫°“√‡≈◊Õ°§à“æ“√“¡‘‡μÕ√å [10] ¥—ßπ—Èπ°“√‡≈◊Õ°§à“æ“√“-
¡‘‡μÕ√å∑’Ë‡À¡“– ¡®÷ß¡’º≈μàÕª√– ‘∑∏‘¿“æ¢Õßμ—«·∫∫´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π
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 ”À√—∫ß“π«‘®—¬π’È μ—«·∫∫´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π∂Ÿ°æ—≤π“¢÷Èπ®“°°“√‡¢’¬π™ÿ¥§” —Ëß¢Õß‚ª√·°√¡
R ‡æ◊ËÕÀ“μ—«·∫∫æ¬“°√≥å∑’Ë‡À¡“– ¡ ”À√—∫°“√§“¥°“√≥åª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å¢Õßª√–‡∑»‰∑¬
´÷Ëß‡ªìπ¢âÕ¡Ÿ≈Õπÿ°√¡‡«≈“¢Õßª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å√“¬‡¥◊Õπ μ—Èß·μà‡¥◊Õπ¡°√“§¡ 2541 ∂÷ß
‡¥◊Õπ¡°√“§¡ 2557 ‚¥¬μ—«·∫∫∑’Ëπ”‡ πÕ∂Ÿ°‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ°—∫μ—«·∫∫Õ“√’¡“ ÷́Ëß‡ªìπμ—«·∫∫∑’Ë
¡’§«“¡‡À¡“– ¡°—∫°“√æ¬“°√≥åª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å¢Õßª√–‡∑»‰∑¬¥â«¬‡°≥±åª√–‡¡‘π§«“¡
·¡àπ¬” 3 ‡°≥±å ‰¥â·°à §à“‡©≈’Ë¬¢Õß§«“¡§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å (Mean Absolute Error: MAE) §à“√“°∑’Ë
 Õß¢Õß§à“‡©≈’Ë¬§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß (Root Mean Squared Error) ·≈–§à“‡©≈’Ë¬¢Õß‡ªÕ√å‡´Áπμå
¢Õß§«“¡§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å (Mean Absolute Percentage Error: MAPE)

Õÿª°√≥å·≈–«‘∏’∑¥≈Õß
1. ¢âÕ¡Ÿ≈Õπÿ°√¡‡«≈“¢Õßª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å√“¬‡¥◊Õπ¢Õßª√–‡∑»‰∑¬

¢âÕ¡Ÿ≈ª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å√“¬‡¥◊Õπ¢Õßª√–‡∑»‰∑¬μ—Èß·μà‡¥◊Õπ¡°√“§¡ 2541 ∂÷ß
‡¥◊Õπ¡°√“§¡ 2557 ®“°¢âÕ¡Ÿ≈‡«Á∫‰´μå¢Õß ”π—°ß“π‡»√…∞°‘®°“√‡°…μ√ [1] ®”π«π 193 §à“ ‚¥¬¢âÕ¡Ÿ≈
∑—ÈßÀ¡¥∂Ÿ°π”‡ πÕ„π√Ÿª∑’Ë 1

√Ÿª∑’Ë 1  ª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å [1] μ—Èß·μà‡¥◊Õπ¡°√“§¡ 2541 ∂÷ß‡¥◊Õπ¡°√“§¡ 2557

¢âÕ¡Ÿ≈∑—Èß 193 §à“ ®–∂Ÿ°·∫àßÕÕ°‡ªìπ Õß à«π §◊Õ ™ÿ¥¢âÕ¡Ÿ≈ ”À√—∫°“√ √â“ßμ—«·∫∫´÷Ëß
ª√–°Õ∫‰ª¥â«¬¢âÕ¡Ÿ≈≈”¥—∫∑’Ë 1 ∂÷ß 180 ·≈–™ÿ¥¢âÕ¡Ÿ≈ ”À√—∫°“√∑¥ Õ∫μ—«·∫∫´÷Ëß‡ªìπ¢âÕ¡Ÿ≈∑’Ë‡À≈◊ÕÕ¬Ÿà
„π≈”¥—∫∑’Ë 181 ∂÷ß 193 ‚¥¬™ÿ¥¢âÕ¡Ÿ≈π’È®–∂Ÿ°„™â‡ªìπ¢âÕ¡Ÿ≈‡ª√’¬∫‡∑’¬∫‡æ◊ËÕ∑¥ Õ∫ª√– ‘∑∏‘¿“æ°“√æ¬“°√≥å
°“√∑¥≈Õß∑”‚¥¬π”¢âÕ¡Ÿ≈™ÿ¥∑’Ë 1 ∂÷ß 180 ‰ª √â“ßμ—«·∫∫æ¬“°√≥å∑’Ë‡À¡“– ¡ ”À√—∫∑”π“¬§à“∑’Ë 181 ·≈â«
π”‰ª‡ª√’¬∫‡∑’¬∫°—∫§à“®√‘ß·≈–¡’°“√§”π«≥§à“§«“¡§≈“¥‡§≈◊ËÕπμà“ßÊ ®“°π—Èππ”§à“∑’Ë 1 ∂÷ß 181 ‰ª √â“ß
μ—«·∫∫æ¬“°√≥å‡æ◊ËÕ∑”π“¬§à“∑’Ë 182 ´÷Ëß®–∑”°“√∑¥≈Õß·∫∫«π È́”®π§√∫§à“∑’Ë 193



«“√ “√«‘∑¬“»“ μ√å ¡»« ªï∑’Ë 33 ©∫—∫∑’Ë 1 (2560) 209

2. μ—«·∫∫°“√æ¬“°√≥å·∫∫Õ“√’¡“
μ—«·∫∫Õ“√’¡“‡ªìπμ—«·∫∫Õπÿ°√¡‡«≈“∑’Ë¡’§«“¡‚¥¥‡¥àπ„π°“√æ¬“°√≥å¢âÕ¡Ÿ≈∑’Ë¡’≈—°…≥–‡™‘ß

‡ âπμ√ß ´÷Ëß‡ªìπ√Ÿª·∫∫∑—Ë«‰ª¢Õßμ—«·∫∫Õ“¡“ (ARMA)  ”À√—∫¢âÕ¡Ÿ≈∑’Ë‰¡àÕ¬Ÿà„π ¿“«–§ß∑’Ë (non-stationary
state) ‚¥¬¡’ ¡°“√∑“ß§≥‘μ»“ μ√å¢Õßμ—«·∫∫Õ“√’¡“·∫∫¡’ƒ¥Ÿ°“≈ ¥—ß∑’Ë∂Ÿ°· ¥ß„π ¡°“√∑’Ë 1

(1)

‡¡◊ËÕ Yt ·≈– εt §◊Õ §à“®√‘ß·≈–§à“§«“¡§≈“¥‡§≈◊ËÕπ ≥ ‡«≈“∑’Ë t μ“¡≈”¥—∫
B ·≈– §◊Õ μ—«·ª≈ß§à“Õπÿ°√¡‡«≈“¬âÕπ°≈—∫ (backward shift operator) ·≈–§à“‡©≈’Ë¬ μ“¡≈”¥—∫
d ·≈– D §◊Õ ≈”¥—∫¢Õßº≈μà“ß·≈–≈”¥—∫¢Õßº≈μà“ßƒ¥Ÿ°“≈ μ“¡≈”¥—∫
p ·≈– q §◊Õ ≈”¥—∫¢ÕßÕ“√’¡“·∫∫‰¡à¡’ƒ¥Ÿ°“≈
P ·≈– Q §◊Õ ≈”¥—∫¢ÕßÕ“√’¡“·∫∫¡’ƒ¥Ÿ°“≈
S §◊Õ ®”π«πƒ¥Ÿ°“≈

‚¥¬√Ÿª·∫∫Õ“√’¡“·∫∫¡’ƒ¥Ÿ°“≈∑—Ë«‰ª §◊Õ SARIMA(p, d, q)(P,D,Q)s ´÷Ëß¡’¢—ÈπμÕπ„π°“√ √â“ßμ—«·∫∫
SARIMA ¥—ßπ’È

1. ¢—ÈπμÕπ°“√√–∫ÿμ—«·∫∫Õ“√’¡“·∫∫¡’ƒ¥Ÿ°“≈ ÷́Ëß„π¢—ÈπμÕππ’È™ÿ¥¢âÕ¡Ÿ≈Õπÿ°√¡‡«≈“®–∂Ÿ°
æ‘®“√≥“ ¿“«–§ß∑’Ë À“°™ÿ¥¢âÕ¡Ÿ≈‰¡àÕ¬Ÿà„π ¿“«–§ß∑’Ë ®–„™â°“√·ª≈ß§à“Õπÿ°√¡‡«≈“¬âÕπ°≈—∫∑’Ë√–¥—∫º≈
μà“ß§à“„¥§à“Àπ÷Ëß¢Õß™ÿ¥¢âÕ¡Ÿ≈Õπÿ°√¡‡«≈“À√◊Õ∑’Ë√–¥—∫º≈μà“ß§à“„¥§à“Àπ÷Ëß¢Õßƒ¥Ÿ°“≈ ‡æ◊ËÕª√—∫™ÿ¥¢âÕ¡Ÿ≈
Õπÿ°√¡‡«≈“¡’ ¿“«–∑’Ë§ß∑’Ë ´÷Ëß ¿“«–§ß∑’Ëπ’È¡’§«“¡ ”§—≠μàÕ°“√ √â“ßμ—«·∫∫Õ“√’¡“ ‚¥¬§à“≈”¥—∫¢ÕßÕ“√’¡“
 “¡“√∂æ‘®“√≥“®“°§à“øíß°å™—π À —¡æ—π∏å„πμ—«‡Õß (autocorrelation function: ACF) ·≈–§à“øíß°å™—π
 À —¡æ—π∏å„πμ—«‡Õß∫“ß à«π (partial autocorrelation function: PACF) ‡æ◊ËÕ‡ªìπ®ÿ¥‡√‘Ë¡μâπ„π°“√°”Àπ¥
≈”¥—∫¢Õßμ—«·∫∫Õ“√’¡“ ·μà∂â“≈—°…≥–¢Õß§à“øíß°å™—π À —¡æ—π∏å„πμ—«‡Õß·≈–§à“øíß°å™—π À —¡æ—π∏å„π
μ—«‡Õß∫“ß à«π‡¢â“„°≈â§à“»Ÿπ¬åÕ¬à“ß√«¥‡√Á«∑—Èß Õß§à“ °“√√–∫ÿ≈”¥—∫®–¡’§«“¡ —́∫´âÕπ ®÷ßμâÕßÕ“»—¬‡°≥±å
°“√æ‘®“√≥“Õ◊Ëπ ‡™àπ ‡°≥±å “√ π‡∑»‡∫¬å‡™’¬π (Bayesian Information Criterion: BIC) ‡ªìπμâπ ‡æ◊ËÕ
°”Àπ¥≈”¥—∫¢Õßμ—«·∫∫Õ“√’¡“

2. ¢—ÈπμÕπ°“√ª√–¡“≥§à“æ“√“¡‘‡μÕ√å¢Õßμ—«·∫∫Õ“√’¡“ ÷́Ëß¢—ÈπμÕππ’È®–∑”°“√ª√–¡“≥§à“
æ“√“¡‘‡μÕ√å®“°À≈—°°“√‡≈◊Õ°§à“æ“√“¡‘‡μÕ√å∑’Ë„Àâ§à“§«“¡§≈“¥‡§≈◊ËÕππâÕ¬∑’Ë ÿ¥

3. ¢—ÈπμÕπ°“√∑¥ Õ∫μ—«·∫∫ ÷́Ëß„π¢—ÈπμÕππ’È μ—«·∫∫Õ“√’¡“∑’Ë‰¥â®–∂Ÿ°∑¥ Õ∫μ“¡¢âÕ
°”Àπ¥μà“ßÊ À“°μ—«·∫∫∑’Ë‰¥â¬—ß‰¡à‡À¡“– ¡®–μâÕß¥”‡π‘π°“√¢âÕ 2 ∂÷ß 3 „À¡à

„π°“√æ‘®“√≥“μ—«·∫∫∑’Ë‡À¡“– ¡¢Õßß“π«‘®—¬π’È„™â‡°≥±å “√ π‡∑»‡∫¬å‡™’¬π ́ ÷Ëßμ—«·∫∫∑’Ë„Àâ§à“
BIC ∑’ËμË”∑’Ë ÿ¥ §◊Õ μ—«·∫∫∑’Ë‡À¡“– ¡∑’Ë ÿ¥„π°“√æ¬“°√≥å „πß“π«‘®—¬π’È®–„™â library (forecast) ¢Õß
‚ª√·°√¡¿“…“Õ“√å (R programming) ´÷Ëß‡ªìπ‚ª√·°√¡™à«¬„π°“√æ¬“°√≥å∑’Ë¡’°“√π”‰ªª√–¬ÿ°μå„™â„πß“π
«‘®—¬Õ¬à“ß·æ√àÀ≈“¬ [11-13] ¡“„™â„π°“√À“μ—«·∫∫Õ“√’¡“∑’Ë‡À¡“– ¡·∫∫Õ—μ‚π¡—μ‘ ‚¥¬‚ª√·°√¡ R ®–
∑”°“√À“μ—«·∫∫∑’Ë‡ªìπ‰ª‰¥â∑—ÈßÀ¡¥¿“¬„μâ¢Õ∫‡¢μ≈”¥—∫¢Õß§à“ p ·≈– q ∑’Ë∂Ÿ°°”Àπ¥‰«â„π‚ª√·°√¡ ·μà
ºŸâ«‘®—¬ “¡“√∂ª√—∫·°â‰¢§à“¥—ß°≈à“«‰¥â ·≈–∑”°“√‡≈◊Õ°μ—«·∫∫Õ“√’¡“‡À¡“– ¡∑’Ë ÿ¥¥â«¬°“√„™â§à“ BIC ∑’Ë
πâÕ¬∑’Ë ÿ¥‡ªìπ‡°≥±å„π°“√‡≈◊Õ°μ—«·∫∫Õ“√’¡“∑’Ë‡À¡“– ¡¥—ß√Ÿª∑’Ë 2
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√Ÿª∑’Ë 2  °“√À“μ—«·∫∫Õ“√’¡“∑’Ë‡À¡“– ¡∑’Ë ÿ¥‚¥¬°“√„™â‡°≥±å “√ π‡∑»‡∫¬å‡™’¬π

®“°√Ÿª∑’Ë 2 ®–æ∫«à“μ—«·∫∫Õ“√’¡“·∫∫¡’ƒ¥Ÿ°“≈ SARIMA(0,1,2)(0,0,1)12 ¡’§à“ BIC ∑’ËμË”
∑’Ë ÿ¥ ®÷ß‡ªìπμ—«·∫∫∑’Ë¡’§«“¡‡À¡“– ¡∑’Ë ÿ¥„π°“√„™âæ¬“°√≥å ‡¡◊ËÕ‰¥âμ—«·∫∫∑’Ë‡À¡“– ¡∑’Ë ÿ¥ ”À√—∫™ÿ¥
¢âÕ¡Ÿ≈≈”¥—∫∑’Ë 1 ∂÷ß 180  ”À√—∫°“√ √â“ßμ—«·∫∫Õ“√’¡“·∫∫¡’ƒ¥Ÿ°“≈·≈â« μ—«·∫∫∑’Ë‰¥â®–∂Ÿ°„™â„π°“√
æ¬“°√≥å‰ª¢â“ßÀπâ“ 1 §à“ ¥—ß√Ÿª∑’Ë 3

√Ÿª∑’Ë 3  º≈°“√æ¬“°√≥å§à“∑’Ë 181 ¢Õßª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å¢Õßª√–‡∑»‰∑¬

®“°√Ÿª∑’Ë 3 §à“¢Õß°“√æ¬“°√≥å·∫∫®ÿ¥ §◊Õ 62,422,214 °‘‚≈°√—¡ ·≈–¡’™à«ß§«“¡‡™◊ËÕ¡—Ëπ
¢Õßº≈°“√æ¬“°√≥å∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 80 ·≈– 95 μ“¡≈”¥—∫

3. μ—«·∫∫´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π
μ—«·∫∫ —́ææÕ√åμ‡«°‡μÕ√å·¡™™’π §◊Õ μ—«·∫∫°“√‡√’¬π√Ÿâ¢Õß‡§√◊ËÕßª√–‡¿∑Àπ÷Ëß ÷́Ëß‡ªìπ°“√

‡√’¬π√Ÿâ·∫∫¡’ºŸâ Õπ (supervised learning) ∑’Ë‰¥â∂Ÿ°æ—≤π“¢÷Èπ‚¥¬ Vapnik ´÷ËßÕ“»—¬À≈—°°“√‡√’¬π√Ÿâ∑“ß
 ∂‘μ‘·≈–°“√≈¥§«“¡‡ ’Ë¬ß‡™‘ß‚§√ß √â“ß∑’ËπâÕ¬∑’Ë ÿ¥·≈–∂Ÿ°„™â„π°“√«‘®—¬À≈“¬≈—°…≥– ‡™àπ °“√æ¬“°√≥å
Õπÿ°√¡‡«≈“À√◊Õ ¡°“√∂¥∂Õ¬ ‡ªìπμâπ  ¡°“√∑“ß§≥‘μ»“ μ√å¢Õßμ—«·∫∫´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π
 ”À√—∫°“√æ¬“°√≥å‡™‘ß‡ âπμ√ß¥—ß ¡°“√∑’Ë 2
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(2)
‡¡◊ËÕ f(x), w ·≈– b §◊Õ §à“μ—«·ª√μ“¡ ‡«°‡μÕ√å∂à«ßπÈ”Àπ—° (weight vector) ·≈–§à“‡Õπ‡Õ’¬ß (bias) μ“¡
≈”¥—∫ ·≈– (.,.) §◊Õ °“√§Ÿ≥·∫∫¥Õ∑ (dot product) ·≈– x §◊Õ ‡«°‡μÕ√å¢Õß™ÿ¥¢âÕ¡Ÿ≈ªÑÕπ‡¢â“ (input
data) ´÷Ëß¡’¢π“¥‡∑à“°—∫ d §à“ ‚¥¬§«“¡‡√’¬∫¢Õß ¡°“√∑’Ë 2  “¡“√∂∑”„Àâ‡√’¬∫∑’Ë ÿ¥®“°°“√„™âÀ≈—°°“√À“
§à“§«“¡‡À¡“– ¡∑’Ë ÿ¥ ¥—ßπ’È

(3)

 ¡°“√¢Õ∫¢à“¬

‡¡◊ËÕ 

‚¥¬°“√‡≈◊Õ°§à“ C ®–¡’º≈μàÕ°“√æ‘®“√≥“√–À«à“ß§à“§«“¡‡√’¬∫·≈–§à“¢Õß°“√‡∫’Ë¬ß‡∫π∑’ËÕÕ°
πÕ°¢Õ∫‡¢μ∑’Ë°”Àπ¥ ¥—ßπ—Èπ °“√‡≈◊Õ°§à“ C ∑’Ë‡À¡“– ¡®– àßº≈„Àâª√– ‘∑∏‘¿“æ°“√æ¬“°√≥å¢Õß
´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π¥’∑’Ë ÿ¥ ·≈–μ—«·ª√  ·≈–  §◊Õ √–¬–Àà“ß¢Õß®ÿ¥∑’ËÕ¬ŸàπÕ°¢Õ∫‡¢μ∑’Ë°”Àπ¥
´÷Ëß∂Ÿ°„™â‡æ◊ËÕ„Àâ§√Õ∫§≈ÿ¡°√≥’¢Õß§à“∑’ËÕ¬ŸàπÕ°¢Õ∫‡¢μ∑’Ë°”Àπ¥ °“√À“§à“∑’Ë‡À¡“– ¡∑’Ë ÿ¥¡’§«“¡´—∫´âÕπ
®÷ßμâÕßÕ“»—¬«‘∏’°“√¢Õß≈“°√“π®å (Lagrange multipliers) „π°“√À“§à“∑’Ë‡À¡“– ¡„π√Ÿª·∫∫§Ÿà§«∫ (dual
formation) ÷́Ëß´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π∑’Ë¡’øíß°å™—π°“√∑”π“¬‡™‘ß‡ âπμ√ß · ¥ß„π√Ÿª·∫∫¢Õß ¡°“√∑’Ë 4

(4)

‡¡◊ËÕ  ·≈–  §◊Õ §à“¢Õß≈“°√“π®å ·≈– b §◊Õ §à“‡Õπ‡Õ’¬ß
®“° ¡°“√∑’Ë 4 §«“¡ —¡æ—π∏å¡’≈—°…≥–‡ªìπ‡™‘ß‡ âπμ√ß ·μàªí≠À“°“√æ¬“°√≥å à«π¡“°¡—°æ∫

≈—°…≥–·∫∫‰¡à‡ªìπ‡™‘ß‡ âπμ√ß °“√·ª≈ß¢âÕ¡Ÿ≈®“°¢âÕ¡Ÿ≈·∫∫‰¡à‡ªìπ‡™‘ß‡ âπμ√ß‰ª Ÿà¢âÕ¡Ÿ≈∑’Ë‡ªìπ‡™‘ß‡ âπ
μ√ß¥â«¬°“√„™âøíß°å™—π‡§Õ√å‡π≈ (kernel function) ‚¥¬øíß°å™—π‡§Õ√å‡π≈ ”À√—∫¢âÕ¡Ÿ≈∑’Ë‰¡à‡ªìπ‡™‘ß‡ âπμ√ß
§◊Õ øíß°å™—π‡√‡¥’¬≈‡∫ ‘§ (radial basis function) ÷́Ëß‡ªìπøíß°å™—π∑’Ë¡’ª√– ‘∑∏‘¿“æ·≈–π‘¬¡„™â„π°“√
æ¬“°√≥å¢âÕ¡Ÿ≈∑’Ë‰¡à‡ªìπ‡™‘ß‡ âπμ√ß  ”À√—∫°“√æ¬“°√≥å¥â«¬´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π„πß“π«‘®—¬π’È„™â
øíß°å™—π‡√‡¥’¬≈‡∫ ‘§ ”À√—∫°“√æ¬“°√≥å¢âÕ¡Ÿ≈∑’Ë¡’≈—°…≥–‰¡à‡™‘ß‡ âπμ√ß·≈–øíß°å™—π‡™‘ß‡ âπμ√ß ”À√—∫
¢âÕ¡Ÿ≈∑’Ë¡’≈—°…≥–‡™‘ß‡ âπμ√ß ‚¥¬¡’ ¡°“√¥—ßπ’È
øíß°å™—π‡™‘ß‡ âπμ√ß : (5)
øíß°å™—π‡√‡¥’¬≈‡∫ ‘§ : (6)

‡¡◊ËÕ  §◊Õ §à“æ“√“¡‘‡μÕ√å¢Õßøíß°å™—π‡√‡¥’¬≈‡∫ ‘§
„π°“√®—¥‡μ√’¬¡¢âÕ¡Ÿ≈Õπÿ°√¡‡«≈“‡æ◊ËÕ„™â ”À√—∫°“√ √â“ßμ—«·∫∫æ¬“°√≥å¢Õß —́ææÕ√åμ‡«°‡μÕ√å·¡™™’π

π—Èπ ¢âÕ¡Ÿ≈®–∂Ÿ°®—¥‡√’¬ß„À¡à m §Õ≈—¡πå ‚¥¬„™â¢âÕ¡Ÿ≈¬âÕπÀ≈—ßμ—Èß·μà§Õ≈—¡πå∑’Ë 1 ∂÷ß§Õ≈—¡πå∑’Ë m-1 ‡ªìπ
¢âÕ¡Ÿ≈ªÑÕπ‡¢â“·≈–§Õ≈—¡πå∑’Ë m ´÷Ëß‡ªìπ§Õ≈—¡πå ÿ¥∑â“¬‡ªìπ¢âÕ¡Ÿ≈‡ªÑ“À¡“¬ (Target data) ‡æ◊ËÕ°“√‡√’¬π√Ÿâ
¢Õß´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π„π°“√ √â“ßμ—«·∫∫æ¬“°√≥å§à“∑’Ë m ¥—ß· ¥ß„π√Ÿª∑’Ë 4
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√Ÿª∑’Ë 4  °“√®—¥√Ÿª·∫∫¢âÕ¡Ÿ≈ ”À√—∫°“√æ¬“°√≥å‚¥¬´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π

°“√æ¬“°√≥åª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å¢Õßª√–‡∑»‰∑¬¥â«¬μ—«·∫∫ —́ææÕ√åμ‡«°‡μÕ√å
·¡™™’π ‚¥¬„™â library (kernlab) ¢Õß‚ª√·°√¡¿“…“Õ“√å R ´÷Ëß¡’°“√π”‰ª„™â„πß“π«‘®—¬Õ¬à“ß·æ√àÀ≈“¬
[14-16] ¡’¢—ÈπμÕπ°“√¥”‡π‘π°“√ ¥—ßπ’È

1. π”¢âÕ¡Ÿ≈Õπÿ°√¡‡«≈“¢Õßª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å¢Õßª√–‡∑»‰∑¬≈”¥—∫∑’Ë 1 ∂÷ß 180
¡“®—¥‡√’¬ß„À¡à„ÀâÕ¬Ÿà„π√Ÿª‡¡μ√‘°´å∑’Ë¡’®”π«π§Õ≈—¡πå m §Õ≈—¡πå ¥—ß√Ÿª∑’Ë 4 ́ ÷Ëß¡’§à“ m μ—Èß·μà 2 ∂÷ß 10 §Õ≈—¡πå
‡™àπ μ—«Õ¬à“ß™ÿ¥¢âÕ¡Ÿ≈Õπÿ°√¡‡«≈“π’È∂Ÿ°®—¥„ÀâÕ¬Ÿà„π√Ÿª·∫∫‡¡μ√‘°´å¢π“¥ 4 §Õ≈—¡πå ¥—ß√Ÿª∑’Ë 5

y1

y1
y2
y3

yt–m+1

...

y2
...

...

...

y3
ym–1
ym

yt–2

...

ym
ym+1

yt–1

ym
ym+1
ym+2

yt

y2 y3 y4 y5 yt-3 yt-2 yt-1 yt...

®—¥‡√’¬ß™ÿ¥¢âÕ¡Ÿ≈„ÀâÕ¬Ÿà„π√Ÿª·∫∫ m §Õ≈—¡πå

...
...

...
...

√Ÿª∑’Ë 5 °“√®—¥√Ÿª·∫∫¢âÕ¡Ÿ≈ ”À√—∫°“√æ¬“°√≥å‚¥¬ —́ææÕ√åμ‡«°‡μÕ√å·¡™™’π¢Õßª√‘¡“≥°“√ àßÕÕ°
¬“ß§Õ¡ª“«¥å¢Õßª√–‡∑»‰∑¬μ—Èß·μà§à“∑’Ë 1 ∂÷ß 180
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2. π”¢âÕ¡Ÿ≈∑’Ë‰¥â®“°¢âÕ∑’Ë 1 ¡“„™â ”À√—∫°“√ Õπμ—«·∫∫´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π ‚¥¬„™â
¢âÕ¡Ÿ≈„π§Õ≈—¡πå∑’Ë 1 ∂÷ß 3 ‡ªìπ¢âÕ¡Ÿ≈ªÑÕπ‡¢â“·≈–§à“§Õ≈—¡πå∑’Ë 4 ‡ªìπ§à“‡ªÑ“À¡“¬ ´÷Ëß§à“∑—Èß Õß à«π®–∂Ÿ°
ªÑÕπ‡¢â“ Ÿàμ—«·∫∫ ´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π∑’Ë„™âøíß°å™—π‡§Õ√å‡π≈·∫∫øíß°å™—π‡√‡¥’¬≈‡∫ ‘§ ‡æ◊ËÕ·ª≈ß§à“
¢âÕ¡Ÿ≈∑’Ë‰¡à‡ªìπ‡™‘ß‡ âπμ√ß„ÀâÕ¬Ÿà„π√Ÿª·∫∫¢Õß¢âÕ¡Ÿ≈‡™‘ß‡ âπμ√ß  ”À√—∫°“√ Õπμ—«·∫∫´—ææÕ√åμ‡«°‡μÕ√å
·¡™™’π„π°“√ √â“ßμ—«·∫∫∑”π“¬ ́ ÷Ëß‚ª√·°√¡®–∑”°“√À“μ—«·∫∫∑’Ë‡À¡“– ¡∑’Ë ÿ¥¢Õßμ—«·∫∫´—ææÕ√åμ‡«°-
‡μÕ√å·¡™™’π¥â«¬°“√·∫àß™ÿ¥¢âÕ¡Ÿ≈ ”À√—∫°“√ √â“ßμ—«·∫∫‰«â 10 §à“ (10-fold cross validation) ‡æ◊ËÕ„™â
∑¥ Õ∫·≈–§”π«≥À“§à“‡©≈’Ë¬°”≈—ß Õß¢Õß§«“¡§≈“¥‡§≈◊ËÕπ∑’ËπâÕ¬∑’Ë ÿ¥ ”À√—∫‡ªìπ‡°≥±å„π°“√ª√–‡¡‘π
μ—«·∫∫∑’Ë‡À¡“– ¡∑’Ë ÿ¥∑’Ë®–∂Ÿ° √â“ß¢÷Èπ®“°™ÿ¥¢âÕ¡Ÿ≈ ”À√—∫ √â“ßμ—«·∫∫ ‡æ◊ËÕ„™âμ—«·∫∫¥—ß°≈à“«„π°“√æ¬“°√≥å
¥—ß√Ÿª∑’Ë 6

√Ÿª∑’Ë 6  °“√À“μ—«·∫∫´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π∑’Ë‡À¡“– ¡∑’Ë ÿ¥ ”À√—∫°“√æ¬“°√≥å

3. ‡¡◊ËÕ‰¥âμ—«·∫∫∑’Ë‡À¡“– ¡ ”À√—∫°“√æ¬“°√≥å ´÷Ëß‡°‘¥®“°°“√ Õπ„Àâμ—«·∫∫´—ææÕ√åμ‡«°-
‡μÕ√å·¡™™’π‡√’¬π√Ÿâ·≈– √â“ßøíß°å™—π°“√∑”π“¬®“°™ÿ¥¢âÕ¡Ÿ≈∑’Ë 1 ∂÷ß 180 ·≈â«π—Èπ ¢âÕ¡Ÿ≈≈”¥—∫∑’Ë 178 ·≈–
180 ®–∂Ÿ°ªÑÕπ‡¢â“ Ÿàμ—«·∫∫´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π¥—ß°≈à“« ‡æ◊ËÕæ¬“°√≥å§à“∑’Ë 181 ¥—ß√Ÿª∑’Ë 7

√Ÿª∑’Ë 7  °“√æ¬“°√≥åª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å¢Õßª√–‡∑»‰∑¬ ”À√—∫§à“∑’Ë 181

4. ‡π◊ËÕß®“°ª√– ‘∑∏‘¿“æ¢Õßμ—«·∫∫´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π¢÷ÈπÕ¬Ÿà°—∫°“√°”Àπ¥§à“
æ“√“¡‘‡μÕ√å¥â«¬ „πß“π«‘®—¬π’È §à“æ“√“¡‘‡μÕ√å¢Õßμ—«·∫∫´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π®–¡’°“√ª√—∫‡ª≈’Ë¬π§à“
‡æ◊ËÕ„Àâ‰¥âμ—«·∫∫°“√æ¬“°√≥å∑’Ë‡À¡“– ¡∑’Ë ÿ¥ ”À√—∫°“√æ¬“°√≥åª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å¢Õß
ª√–‡∑»‰∑¬
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¥—ßπ—Èπ ®÷ß„™â —≠≈—°…≥å SVM(m) ·∑πμ—«·∫∫´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π∑’Ë∂Ÿ°®—¥‡√’¬ß„À¡à m §Õ≈—¡πå
„π à«π¢Õßº≈°“√«‘®—¬ ‡æ◊ËÕ„Àâ°“√π”‡ πÕÕ¬Ÿà„π√Ÿª·∫∫∑’Ë°√–™—∫ πÕ°®“°π’È°“√ª√—∫§à“æ“√“¡‘‡μÕ√å¢Õß
´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π∑”‚¥¬°“√‡æ‘Ë¡§à“∑’Ë≈– 0.001 ®“°§à“ 0.001 ∂÷ß 6.200 ‡æ◊ËÕ„Àâ‰¥âμ—«·∫∫∑’Ë
‡À¡“– ¡∑’Ë ÿ¥ ”À√—∫°“√æ¬“°√≥å

4. °“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õßμ—«·∫∫æ¬“°√≥å
‡æ◊ËÕª√–‡¡‘πª√– ‘∑∏‘¿“æ°“√æ¬“°√≥å¢Õßμ—«·∫∫μà“ßÊ ‡°≥±åª√–‡¡‘π§«“¡∂Ÿ°μâÕß¢Õß°“√

æ¬“°√≥åμà“ßÊ ®÷ß∂Ÿ°„™â‡æ◊ËÕ«—¥ª√– ‘∑∏‘¿“æ ‚¥¬‡°≥±å∑’Ë„™â„π°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õßμ—«·∫∫
æ¬“°√≥å„πß“π«‘®—¬π’È¡’ 3 ‡°≥±å ¥—ßπ’È

1. §à“‡©≈’Ë¬¢Õß§«“¡§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å

2. §à“√“°∑’Ë Õß¢Õß§à“‡©≈’Ë¬§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß

3. §à“‡©≈’Ë¬¢Õß‡ªÕ√å‡´Áπμå¢Õß§«“¡§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å

‡¡◊ËÕ et §◊Õ §«“¡§≈“¥‡§≈◊ËÕπ¢Õß°“√æ¬“°√≥å ≥ ‡«≈“ t
Pt §◊Õ §à“√âÕ¬≈–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ¢Õß°“√æ¬“°√≥å‡∑’¬∫°—∫§à“®√‘ß ≥ ‡«≈“ t

º≈°“√∑¥≈Õß
®“°º≈°“√æ—≤π“μ—«·∫∫´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π∑’Ë‡À¡“– ¡∑’Ë ÿ¥‰¥âμ—«·∫∫´—ææÕ√åμ‡«°‡μÕ√å

·¡™™’π∑’Ë„™â¢âÕ¡Ÿ≈„πÕ¥’μ 4 §à“¬âÕπÀ≈—ß ·≈–„™âøíß°å™—π‡√‡¥’¬≈‡∫ ‘§„π°“√‡√’¬π√Ÿâ¢Õßμ—«·∫∫´—ææÕ√åμ‡«°-
‡μÕ√å·¡™™’π ´÷Ëß§à“æ“√“¡‘‡μÕ√å∑’Ë‡À¡“– ¡ §◊Õ §à“ C ‡∑à“°—∫ 6.157 ·≈–  ‡∑à“°—∫ 0.175 ‡æ◊ËÕæ¬“°√≥å
ª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å√“¬‡¥◊Õπ¢Õßª√–‡∑»‰∑¬ ´÷Ëßº≈°“√æ¬“°√≥å¢Õßμ—«·∫∫Õ“√’¡“·≈–
μ—«·∫∫´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π∂Ÿ°· ¥ß„πμ“√“ß∑’Ë 1 ·≈–√Ÿª∑’Ë 8
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μ“√“ß∑’Ë 1 º≈°“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß°“√æ¬“°√≥å√–À«à“ßμ—«·∫∫ ARIMA* ·≈– SVM(4)

™à«ß‡«≈“
ª√‘¡“≥°“√ àßÕÕ° °“√æ¬“°√≥åª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å

¬“ß§Õ¡ª“«¥å ARIMA* ARIMA SVM(4)

¡.§.-56 62,047,923 64,595,462 62,422,214 62,844,377

°.æ.-56 65,247,818 68,879,390 65,092,646 65,328,446

¡’.§.-56 80,633,898 70,333,046 66,846,115 69,357,042

‡¡.¬.-56 71,188,711 66,134,763 80,826,595 70,602,028

æ.§.-56 62,580,282 67,518,605 66,922,692 59,031,148

¡‘.¬.-56 54,102,836 67,156,776 64,678,981 61,821,337

°.§.-56 56,662,019 68,894,151 57,856,552 59,352,706

 .§.-56 64,679,436 70,389,113 58,681,981 62,949,828

°.¬.-56 62,088,075 69,376,691 65,823,665 65,466,538

μ.§.-56 78,646,355 70,071,627 63,644,193 63,521,075

æ.¬.-56 74,946,412 72,232,916 81,215,111 71,453,416

∏.§.-56 76,952,172 71,889,453 67,817,739 62,862,937

¡.§.-57 63,232,544 71,906,627 76,183,489 63,238,710

MAE 6,906,278.85 7,165,961.69 4,963,130.08

RMSE 7,662,244.32 8,685,729.28 7,133,082.07

MAPE 10.6569% 10.3965% 7.0177%

À¡“¬‡Àμÿ §à“ ARIMA* §◊Õ §à“∑’Ë‰¥â®“°ß“π«‘®—¬°“√æ¬“°√≥åª√‘¡“≥¬“ß§Õ¡ª“«¥å [2]

ª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å §◊Õ ª√‘¡“≥¬“ß§Õ¡ª“«¥å®“°¢âÕ¡Ÿ≈‡«Á∫‰´μå¢Õß ”π—°ß“π
‡»√…∞°‘®°“√‡°…μ√ [1]
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√Ÿª∑’Ë 8 °“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ°“√æ¬“°√≥å¢Õßμ—«·∫∫μà“ßÊ μ—Èß·μà‡¥◊Õπ¡°√“§¡ 2556 ∂÷ß
‡¥◊Õπ¡°√“§¡ 2557

 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß
®“°°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õßμ—«·∫∫æ¬“°√≥å∑—Èß Õßμ—«·∫∫ ‚¥¬Õ“»—¬‡°≥±åª√–‡¡‘π

ª√– ‘∑∏‘¿“æ 3 ‡°≥±å ¥—ß· ¥ß„πμ“√“ß∑’Ë 1 æ∫«à“μ—«·∫∫´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π∑’Ë„™âøíß°å™—π‡√‡¥’¬≈-
‡∫ ‘§ ”À√—∫¢âÕ¡Ÿ≈∑’Ë‰¡à‡ªìπ‡™‘ß‡ âπμ√ß„Àâ§à“§«“¡·¡àπ¬”¡“°°«à“μ—«·∫∫Õ“√’¡“ ´÷Ëß· ¥ß„Àâ‡ÀÁπ«à“μ—«·∫∫
Õ“√’¡“∑’Ë √â“ßμ—«·∫∫‚¥¬„™â ¡¡μ‘∞“π¢Õß§«“¡ —¡æ—π∏å¢Õß§à“„πÕ¥’μ·∫∫‡™‘ß‡ âπμ√ßÕ“®‰¡à “¡“√∂„Àâ§à“
°“√æ¬“°√≥å∑’Ë‡À¡“– ¡ ”À√—∫¢âÕ¡Ÿ≈∑’Ë¡’≈—°…≥–‰¡à‡ªìπ‡™‘ß‡ âπμ√ß¢Õßª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å‰¥â
πÕ°®“°π’È μ—«·∫∫ —́ææÕ√åμ‡«°‡μÕ√å·¡™™’π∑’Ë‡À¡“– ¡ “¡“√∂ √â“ßμ—«·∫∫æ¬“°√≥å®“°¢âÕ¡Ÿ≈Õ¥’μ¬âÕπ
À≈—ß‡æ’¬ß 3 §à“ ·≈–„™â¢âÕ°”Àπ¥‰¡à¡“°π—°‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫μ—«·∫∫Õ“√’¡“„π°“√ √â“ßμ—«·∫∫ ¥—ßπ—Èπ
®÷ßπ”μ—«·∫∫´—ææÕ√åμ‡«°‡μÕ√å·¡™™’π∑’Ë‡À¡“– ¡∑’Ë ÿ¥®“°°“√«‘®—¬‡æ◊ËÕæ¬“°√≥åª√‘¡“≥°“√ àßÕÕ°¬“ß
§Õ¡ª“«¥å√“¬‡¥◊Õπ¢Õßª√–‡∑»‰∑¬μ—Èß·μà‡¥◊Õπ°ÿ¡¿“æ—π∏å 2557 ∂÷ß‡¥◊Õπ∏—π«“§¡ 2557 ·≈–‡ª√’¬∫
‡∑’¬∫°—∫º≈°“√æ¬“°√≥å®“°ß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß°àÕπÀπâ“π’È ‚¥¬‰¥âº≈°“√æ¬“°√≥å®“°μ—«·∫∫ —́ææÕ√åμ‡«°-
‡μÕ√å·¡™™’π (SVM(4)) ¥—ß√Ÿª∑’Ë 9 ·≈–π”º≈æ¬“°√≥å∑’Ë‰¥â‡ª√’¬∫‡∑’¬∫°—∫º≈æ¬“°√≥å∑’Ë‰¥â®“°μ—«·∫∫Õ“√’¡“
¥—ß∑’Ë· ¥ß„π√Ÿª∑’Ë 10 ·≈– μ“√“ß∑’Ë 2

°‘‚≈°√—¡
85,000,000

80,000,000

75,000,000

70,000,000

65,000,000

60,000,000

55,000,000

50,000,000
¡.§. ›56 °.æ. ›56 ¡’.§. ›56 ‡¡.¬. ›56 æ.§. ›56 ¡‘.¬. ›56 °.§. ›56  .§. ›56 °.¬. ›56 μ.§. ›56 æ.¬. ›56 ∏.§. ›56 ¡.§. ›57

‡¥◊Õπ - ªï◊ ªï

°“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ°“√æ¬“°√≥å
ª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å ARIMA SVM(4)
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√Ÿª∑’Ë 9 º≈°“√æ¬“°√≥åª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å¢Õßª√–‡∑»‰∑¬μ—Èß·μà‡¥◊Õπ°ÿ¡¿“æ—π∏å 2557
∂÷ß‡¥◊Õπ∏—π«“§¡ 2557

√Ÿª∑’Ë 10 °“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ°“√æ¬“°√≥å¢Õßμ—«·∫∫μà“ßÊ μ—Èß·μà‡¥◊Õπ°ÿ¡¿“æ—π∏å 2557 ∂÷ß
‡¥◊Õπ∏—π«“§¡ 2557

°‘‚≈°√—¡
100,000,000

90,000,000

80,000,000

70,000,000

60,000,000

50,000,000

40,000,000
°.æ. ›57 ¡’.§. ›57 ‡¡.¬. ›57 æ.§. ›57 ¡‘.¬. ›57 °.§. ›57  .§. ›57 °.¬. ›57 μ.§. ›57 æ.¬. ›57 ∏.§. ›57

‡¥◊Õπ - ªï

°“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ°“√æ¬“°√≥å

ª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å ARIMA SVM(4)
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μ“√“ß∑’Ë 2 º≈°“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß°“√æ¬“°√≥å√–À«à“ßμ—«·∫∫ ARIMA* ·≈– SVM(4)
 ”À√—∫¢âÕ¡Ÿ≈μ—Èß·μà‡¥◊Õπ°ÿ¡¿“æ—π∏å 2557 ∂÷ß‡¥◊Õπ∏—π«“§¡ 2557

™à«ß‡«≈“
ª√‘¡“≥°“√ àßÕÕ° °“√æ¬“°√≥åª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å

¬“ß§Õ¡ª“«¥å ARIMA* SVM(4)

°.æ.-57 67,220,975 73,603,001 62,237,650

¡’.§.-57 67,040,241 75,645,121 68,919,023

‡¡.¬.-57 48,701,845 72,202,271 68,026,586

æ.§.-57 55,327,238 73,113,793 55,433,388

¡‘.¬.-57 66,767,649 72,878,395 61,464,638

°.§.-57 69,397,103 74,415,698 62,169,785

 .§.-57 72,297,409 75,667,075 67,504,578

°.¬.-57 81,571,341 74,800,239 69,830,638

μ.§.-57 86,402,367 75,406,351 70,989,579

æ.¬.-57 82,779,167 77,264,596 67,349,043

∏.§.-57 50,463,266 76,968,705 72,148,053

MAE 10,960,002.00 9,807,687.27

RMSE 13,338,246.16 12,018,411.51

MAPE 18.5445% 15.3561%

À¡“¬‡Àμÿ §à“ ARIMA* §◊Õ §à“∑’Ë‰¥â®“°ß“π«‘®—¬°“√æ¬“°√≥åª√‘¡“≥¬“ß§Õ¡ª“«¥å [2]

ª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å §◊Õ ª√‘¡“≥¬“ß§Õ¡ª“«¥å®“°¢âÕ¡Ÿ≈‡«Á∫‰´μå¢Õß ”π—°ß“π
‡»√…∞°‘®°“√‡°…μ√ [1]

®“°º≈°“√‡ª√’¬∫‡∑’¬∫®÷ß “¡“√∂ √ÿª‰¥â«à“ μ—«·∫∫ —́ææÕ√åμ‡«°‡μÕ√å·¡™™’π´÷Ëß‡ªìπμ—«·∫∫
°“√‡√’¬π√Ÿâ¢Õß‡§√◊ËÕß·∫∫¡’ºŸâ Õππ—Èπ ¡’ª√– ‘∑∏‘¿“æ„π°“√æ¬“°√≥åª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å¡“°
°«à“μ—«·∫∫Õ“√’¡“∑—Èß„π™ÿ¥¢âÕ¡Ÿ≈∑¥ Õ∫·≈–™ÿ¥¢âÕ¡Ÿ≈πÕ°™à«ß™ÿ¥∑¥ Õ∫Õ’° 11 §à“¥—ß∑’Ë∂Ÿ°· ¥ß„πμ“√“ß
∑’Ë 2 ∂÷ß·¡â«à“§à“§«“¡§≈“¥‡§≈◊ËÕπ¢Õß°“√æ¬“°√≥å§à“∑’ËÕ¬ŸàπÕ°™ÿ¥∑¥ Õ∫®–‡æ‘Ë¡¡“°¢÷Èπ ·μà°Á¬—ß„Àâ§à“
§«“¡§≈“¥‡§≈◊ËÕπ∑’ËπâÕ¬°«à“μ—«·∫∫Õ“√’¡“Õ¬à“ß‡ÀÁπ‰¥â™—¥ ®÷ß· ¥ß„Àâ‡ÀÁπ«à“μ—«·∫∫ —́ææÕ√åμ‡«°‡μÕ√å
·¡™™’π ”À√—∫°“√æ¬“°√≥å§à“¢âÕ¡Ÿ≈∑’Ë‰¡à‡™‘ß‡ âπμ√ß “¡“√∂∂Ÿ°„™â‡ªìπ‡§√◊ËÕß¡◊Õ„π°“√æ¬“°√≥åª√‘¡“≥°“√
 àßÕÕ°¬“ß§Õ¡ª“«¥å„πÕπ“§μ ‡æ◊ËÕπ” “√ π‡∑»∑’Ë‰¥â¡“„™âª√–°Õ∫°“√μ—¥ ‘π„® ”À√—∫°“√«“ß·ºπ°“√º≈‘μ
‡π◊ËÕß®“°°“√≈¥§«“¡§≈“¥‡§≈◊ËÕπ¢Õßº≈°“√æ¬“°√≥å®– àßº≈¥’μàÕ°“√«“ß·ºπ°“√º≈‘μ„πÕπ“§μ„Àâ‡À¡“– ¡
·≈– Õ¥§≈âÕß°—∫ ∂“π°“√≥å®√‘ß¡“°∑’Ë ÿ¥
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