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«—μ∂ÿª√– ß§å¢Õß°“√«‘®—¬§√—Èßπ’È §◊Õ °“√æ¬“°√≥å√“§“°ÿâß¢“«·«ππ“‰¡ ¥â«¬‡∑§π‘§°“√
«‘‡§√“–ÀåÕπÿ°√¡‡«≈“ 4 «‘∏’ ‰¥â·°à «‘∏’∫Õ° ǻ-‡®π°‘π å «‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡
·∫∫·¥¡ «‘∏’°“√æ¬“°√≥å√«¡∑’Ë∂à«ßπÈ”Àπ—°¥â«¬ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬®“°«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ ·≈–
«‘∏’°“√æ¬“°√≥å√«¡∑’Ë∂à«ßπÈ”Àπ—°¥â«¬§à“®“°‡«°‡μÕ√å≈—°…≥–‡©æ“–¢Õß°“√«‘‡§√“–Àåμ—«ª√–°Õ∫À≈—°
‚¥¬„™â¢âÕ¡Ÿ≈∑ÿμ‘¬¿Ÿ¡‘®“°‡«Á∫‰´μå¢Õß ”π—°ß“π‡»√…∞°‘®°“√‡°…μ√ ®”π«π∑—ÈßÀ¡¥ 123 §à“ μ—Èß·μà‡¥◊Õπ
¡’π“§¡ 2547 ∂÷ß‡¥◊Õπæƒ…¿“§¡ 2557 ºŸâ«‘®—¬‰¥â·∫àß¢âÕ¡Ÿ≈ÕÕ°‡ªìπ 2 ™ÿ¥ ™ÿ¥∑’Ë 1 ®”π«π 118 §à“
μ—Èß·μà‡¥◊Õπ¡’π“§¡ 2547 ∂÷ß‡¥◊Õπ∏—π«“§¡ 2556  ”À√—∫°“√ √â“ßμ—«·∫∫æ¬“°√≥å ·≈–¢âÕ¡Ÿ≈™ÿ¥∑’Ë 2
®”π«π 5 §à“ μ—Èß·μà‡¥◊Õπ¡°√“§¡∂÷ß‡¥◊Õπæƒ…¿“§¡ 2557  ”À√—∫°“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ
¢Õß«‘∏’°“√æ¬“°√≥å ¥â«¬‡°≥±å‡ªÕ√å‡´Áπμå§«“¡§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å‡©≈’Ë¬ ·≈–‡°≥±å√“°∑’Ë Õß¢Õß
§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬∑’ËμË”∑’Ë ÿ¥ º≈°“√»÷°…“æ∫«à“ ®“°«‘∏’°“√æ¬“°√≥å∑—ÈßÀ¡¥∑’Ë‰¥â»÷°…“ «‘∏’
∫Õ° ǻ-‡®π°‘π å ‡ªìπ«‘∏’∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß∑’Ë ÿ¥ Õ¬à“ß‰√°Áμ“¡§à“æ¬“°√≥å¢Õß∑—Èß 4 «‘∏’ ¡’§«“¡πà“‡™◊ËÕ∂◊Õ
‡π◊ËÕß®“°‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
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°“√æ¬“°√≥å√«¡ ‡ªÕ√å‡´Áπμå§«“¡§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å‡©≈’Ë¬ √“°∑’Ë Õß¢Õß§«“¡§≈“¥‡§≈◊ËÕπ
°”≈—ß Õß‡©≈’Ë¬
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Forecasting the White Shrimp Litopenaeus
Vannamei Prices

Warangkhana Keerativibool1,2*

ABSTRACT

The purpose of this research was to forecast the white shrimp Litopenaeus Vannamei
prices using four-time series analysis methods including Box-Jenkins method, damped trend
exponential smoothing method, combined forecasting method using weights based upon the
ordinary least squares regression coefficients, and combined forecasting method using weights
based upon the value in the eigenvector from the principal component analysis. The secondary
data obtained from the website of Office of Agricultural Economics with total 123 observations
during March, 2004 to May, 2014 were used and divided into two series. The first 118
observations from March, 2004 until December, 2013 used to build the forecasting models and
the last 5 observations from January until May, 2014 used to compare the forecasting methods
performance via the criteria of the lowest mean absolute percentage error and root mean squared
error. Research findings indicated that for all forecasting methods that had been studied,
Box-Jenkins method was the most effective. However, the forecast values of all four methods
were reliable because there was no statistically significant difference.

Keywords: White Shrimp Litopenaeus Vannamei, Box-Jenkins, Damped Trend Exponential
Smoothing, Combined Forecasting, Mean Absolute Percentage Error (MAPE), Root
Mean Squared Error (RMSE)
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∫∑π”
Õÿμ “À°√√¡°ÿâß ¥·™à·¢Áß‡ªìπÕÿμ “À°√√¡°“√ àßÕÕ°∑’Ë ”§—≠∑’Ë ÿ¥„π°≈ÿà¡ ‘π§â“ª√–¡ß¢Õß‰∑¬

 “¡“√∂ √â“ß√“¬‰¥â®“°°“√ àßÕÕ°¡“°°«à“ 3 æ—π≈â“π‡À√’¬≠ À√—∞œ μàÕªï [1] ‡¡◊ËÕæ‘®“√≥“∂÷ß¡Ÿ≈§à“°“√
 àßÕÕ°„πÕ¥’μ [2] æ∫«à“ ¬—ß§ß¡’§«“¡º—πº«π Ÿß ‚¥¬·π«‚πâ¡∑’Ë‡æ‘Ë¡¢÷ÈπÕ“®‡π◊ËÕß¡“®“°ª√–‡∑»ºŸâº≈‘μ
À≈“¬ª√–‡∑» ‡™àπ Õ‘π‚¥π’‡´’¬ ‡«’¬¥π“¡ ·≈–®’π ª√– ∫ªí≠À“‚√§√–∫“¥ ¿—¬∏√√¡™“μ‘ ·≈– ¿“æ
Õ“°“»·ª√ª√«π ∑”„ÀâÕÿª∑“π°ÿâß¢Õß‚≈°μ÷ßμ—«¬‘Ëß¢÷Èπ ®÷ß àßº≈‡™‘ß∫«°μàÕ°“√ àßÕÕ°°ÿâß¢Õß‰∑¬ [3]
 ”À√—∫·π«‚πâ¡∑’Ë≈¥≈ßÕ“®‡π◊ËÕß¡“®“°°“√√–∫“¥¢Õß‚√§μ“¬¥à«π À√◊Õ‚√§ EMS (Early Mortality
Syndrome) √«¡∑—Èßªí®®—¬‡ ’Ë¬ßÕ◊ËπÊ ∑—Èß„π¥â“πª√–‡∑»§Ÿà§â“À≈—° ∑’Ë¡’ —¥ à«π°“√ —Ëß´◊ÈÕ¡“°∂÷ß√âÕ¬≈– 70-80
‰¥â·°à  À√—∞Õ‡¡√‘°“ ≠’ËªÿÉπ ·≈– À¿“æ¬ÿ‚√ª ¡’°“√™–≈Õμ—«°“√ —Ëß´◊ÈÕ ªí®®—¬¥â“π§à“‡ß‘π∫“∑∑’Ë·¢Áß§à“¢÷Èπ
ªí®®—¬¥â“πμâπ∑ÿπ§à“·√ßß“π∑’Ë Ÿß¢÷Èπ ·≈–¡“μ√°“√°’¥°—π∑“ß°“√§â“ ‚¥¬‡©æ“– ∂“π°“√≥å∑“ß¥â“π·√ßß“π∑’Ë
ª√–‡∑»‰∑¬∂Ÿ°®—¥„ÀâÕ¬Ÿà„π°≈ÿà¡∫—≠™’ª√–‡∑»∑’Ë∂Ÿ°®—∫μ“¡Õß (Tier 2 Watch List) „π√“¬ß“π°“√§â“¡πÿ…¬å
¢Õß À√—∞Õ‡¡√‘°“ ´÷Ëß àßº≈°√–∑∫μàÕ¿“æ≈—°…≥å·≈–°“√ àßÕÕ°°ÿâß¢Õß‰∑¬ [4-6] „πªí®®ÿ∫—π‡°…μ√°√
 à«π„À≠àπ‘¬¡‡æ“–‡≈’È¬ß°ÿâß¢“«·«ππ“‰¡ ¡’ —¥ à«π°ÿâß¢“«·«ππ“‰¡μàÕ°ÿâß°ÿ≈“¥”‡∑à“°—∫ 99 : 1 ¢Õßª√‘¡“≥
°ÿâß‡æ“–‡≈’È¬ß∑—ÈßÀ¡¥ ‡π◊ËÕß®“°°“√‡≈’È¬ß°ÿâß°ÿ≈“¥”ª√– ∫ªí≠À“μà“ßÊ ‡™àπ ªí≠À“‚√§°ÿâß‚μ™â“·≈–¡’¢π“¥
·μ°μà“ß°—π¡“° ªí≠À“‚√§√–∫“¥∑”„Àâ‰¥âº≈º≈‘μπâÕ¬  àßº≈„Àâμâπ∑ÿπ°“√º≈‘μ‚¥¬√«¡·≈â« Ÿß¡“° „π¢≥–∑’Ë
√–¥—∫√“§“¢Õß°ÿâß°ÿ≈“¥”¡’·π«‚πâ¡≈¥≈ßμ“¡√“§“„πμ≈“¥‚≈° º≈μÕ∫·∑π∑’Ë‰¥â‰¡à§ÿâ¡°—∫°“√≈ß∑ÿπ
¥—ßπ—ÈπºŸâ‡≈’È¬ß°ÿâß®÷ßÀ—π¡“‡≈’È¬ß°ÿâß¢“«·«ππ“‰¡ ÷́Ëßº≈®“°°“√∑¥≈Õß‡≈’È¬ß æ∫«à“ °ÿâß¢“«·«ππ“‰¡‡®√‘≠
‡μ‘∫‚μ¥’ ¡’Õ—μ√“√Õ¥ Ÿß∂÷ß√âÕ¬≈– 80-90 ·≈–„Àâº≈º≈‘μμàÕ‰√à Ÿß∂÷ß 3-4 ‡∑à“¢Õß°ÿâß°ÿ≈“¥” ª√–°Õ∫
°—∫μâπ∑ÿπ°“√º≈‘μμË”°«à“°ÿâß°ÿ≈“¥” ·≈–¡’√–¥—∫√“§“¢“¬∑’Ë¥’°«à“ [7]

®“°°“√∑∫∑«π«√√≥°√√¡∑’Ëºà“π¡“ [7-12] æ∫«à“ ‡∑§π‘§°“√«‘‡§√“–ÀåÕπÿ°√¡‡«≈“‡ªìπ
‡∑§π‘§Àπ÷Ëß∑’Ëπ‘¬¡π”¡“„™â„π°“√æ¬“°√≥å√“§“ ª√‘¡“≥°“√π”‡¢â“- àßÕÕ° ·≈–º≈º≈‘μ¢Õß°ÿâß ‚¥¬„™â
¢âÕ¡Ÿ≈®“°Õ¥’μ¡“«‘‡§√“–ÀåÀ“√Ÿª·∫∫°“√‡ª≈’Ë¬π·ª≈ß ‡æ◊ËÕ°”Àπ¥·∫∫®”≈Õß ”À√—∫°“√æ¬“°√≥å§à“
Õπ“§μ ´÷Ëß«‘∏’°“√æ¬“°√≥å∑’Ëπ‘¬¡„™â¡’À≈“¬«‘∏’ ‡™àπ «‘∏’∫Õ°´å-‡®π°‘π å «‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢
™’È°”≈—ß ·≈–«‘∏’°“√æ¬“°√≥å√«¡ ¥—ßπ—Èπ«—μ∂ÿª√– ß§å¢Õß°“√«‘®—¬§√—Èßπ’È §◊Õ °“√æ¬“°√≥å√“§“°ÿâß¢“«
·«ππ“‰¡ ¥â«¬‡∑§π‘§°“√«‘‡§√“–ÀåÕπÿ°√¡‡«≈“ 4 «‘∏’ ‰¥â·°à «‘∏’∫Õ°´å-‡®π°‘π å «‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ
‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡ «‘∏’°“√æ¬“°√≥å√«¡∑’Ë∂à«ßπÈ”Àπ—°¥â«¬ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬®“°«‘∏’
°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ ·≈–«‘∏’°“√æ¬“°√≥å√«¡∑’Ë∂à«ßπÈ”Àπ—°¥â«¬§à“®“°‡«°‡μÕ√å≈—°…≥–‡©æ“–¢Õß°“√
«‘‡§√“–Àåμ—«ª√–°Õ∫À≈—° ‡π◊ËÕß®“°‰¥âæ‘®“√≥“®“°§à“‡ªÕ√å‡´Áπμå§«“¡§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å‡©≈’Ë¬ (Mean
Absolute Percentage Error: MAPE) ·≈–§à“√“°∑’Ë Õß¢Õß§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ (Root Mean
Squared Error: RMSE) ¢Õß¢âÕ¡Ÿ≈™ÿ¥∑’Ë 1 ·≈â«æ∫«à“ «‘∏’°“√‡À≈à“π’È‡ªìπ«‘∏’∑’Ë¡’§«“¡‡À¡“– ¡°—∫Õπÿ°√¡
‡«≈“™ÿ¥π’È¡“°°«à“«‘∏’°“√æ¬“°√≥åÕ◊ËπÊ º≈°“√»÷°…“§√—Èßπ’È®–™à«¬„Àâ‡°…μ√°√ “¡“√∂§“¥°“√≥å√“§“°ÿâß¢“«
·«ππ“‰¡‰¥â≈à«ßÀπâ“  “¡“√∂„™â‡ªìπ·π«∑“ß„π°“√«“ß·ºπ°“√º≈‘μ ·≈–°“√μ≈“¥ ‡æ◊ËÕ‡æ‘Ë¡»—°¬¿“æ„π
°“√·¢àß¢—π¢ÕßÕÿμ “À°√√¡°ÿâß ·≈–¬—ß‡ªìπª√–‚¬™πåμàÕ√—∞∫“≈„π¥â“π°“√«“ßπ‚¬∫“¬‡™‘ß°≈¬ÿ∑∏å∑“ß¥â“π
°“√§â“∑—Èß¿“¬„πª√–‡∑»·≈–μà“ßª√–‡∑»μàÕ‰ª
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«‘∏’¥”‡π‘π°“√«‘®—¬
Õπÿ°√¡‡«≈“∑’Ë„™â„π°“√ √â“ßμ—«·∫∫æ¬“°√≥å ”À√—∫°“√«‘®—¬§√—Èßπ’È ‡ªìπÕπÿ°√¡‡«≈“√“¬‡¥◊Õπ

¢Õß√“§“°ÿâß¢“«·«ππ“‰¡¢π“¥ 50 μ—«/°‘‚≈°√—¡ ∑’Ë‡°…μ√°√¢“¬‰¥â∑’Ëø“√å¡∑—Èßª√–‡∑» ®”π«π 123 §à“
μ—Èß·μà‡¥◊Õπ¡’π“§¡ 2547 ∂÷ß‡¥◊Õπæƒ…¿“§¡ 2557 ‰¥â¡“®“°‡«Á∫‰´μå¢Õß ”π—°ß“π‡»√…∞°‘®°“√‡°…μ√
[13] ºŸâ«‘®—¬‰¥â·∫àß¢âÕ¡Ÿ≈ÕÕ°‡ªìπ 2 ™ÿ¥ ™ÿ¥∑’Ë 1 μ—Èß·μà‡¥◊Õπ¡’π“§¡ 2547 ∂÷ß‡¥◊Õπ∏—π«“§¡ 2556
®”π«π 118 §à“  ”À√—∫°“√ √â“ßμ—«·∫∫æ¬“°√≥å ¥â«¬‡∑§π‘§°“√«‘‡§√“–ÀåÕπÿ°√¡‡«≈“ 4 «‘∏’ ‰¥â·°à
«‘∏’∫Õ° ǻ-‡®π°‘π å «‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡ «‘∏’°“√æ¬“°√≥å√«¡∑’Ë
∂à«ßπÈ”Àπ—°¥â«¬ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬®“°«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ ·≈–«‘∏’°“√æ¬“°√≥å√«¡∑’Ë∂à«ßπÈ”Àπ—°
¥â«¬§à“®“°‡«°‡μÕ√å≈—°…≥–‡©æ“–¢Õß°“√«‘‡§√“–Àåμ—«ª√–°Õ∫À≈—° ‚¥¬«‘∏’∫Õ°´å-‡®π°‘π å ·≈–«‘∏’°“√
ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡ ºŸâ«‘®—¬ √â“ßμ—«·∫∫æ¬“°√≥å‚¥¬„™â‚ª√·°√¡ SPSS
(Statistical Package for Social Sciences) √ÿàπ 17  ”À√—∫«‘∏’°“√æ¬“°√≥å√«¡∑’Ë∂à«ßπÈ”Àπ—°¥â«¬
 —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬®“°«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ ·≈–«‘∏’°“√æ¬“°√≥å√«¡∑’Ë∂à«ßπÈ”Àπ—°¥â«¬§à“®“°
‡«°‡μÕ√å≈—°…≥–‡©æ“–¢Õß°“√«‘‡§√“–Àåμ—«ª√–°Õ∫À≈—° ºŸâ«‘®—¬ √â“ßμ—«·∫∫æ¬“°√≥å‚¥¬„™â‚ª√·°√¡
SAS (Statistical Analysis System) √ÿàπ 9 ¢âÕ¡Ÿ≈™ÿ¥∑’Ë 2 μ—Èß·μà‡¥◊Õπ¡°√“§¡∂÷ß‡¥◊Õπæƒ…¿“§¡ 2557
®”π«π 5 §à“ π”¡“„™â ”À√—∫°“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß«‘∏’°“√æ¬“°√≥å ¥â«¬‡°≥±å‡ªÕ√å‡´Áπμå
§«“¡§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å‡©≈’Ë¬ (MAPE) ·≈–‡°≥±å√“°∑’Ë Õß¢Õß§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬
(RMSE) ∑’ËμË”∑’Ë ÿ¥

1. °“√æ¬“°√≥å‚¥¬«‘∏’∫Õ°´å-‡®π°‘π å (Box-Jenkins Method)
«‘∏’∫Õ° ǻ-‡®π°‘π å ‡ªìπ«‘∏’°“√«‘‡§√“–ÀåÕπÿ°√¡‡«≈“∑’Ë¡’§«“¡∂Ÿ°μâÕß Ÿß ‡π◊ËÕß®“°¡’°“√

æ‘®“√≥“≈—°…≥–¢ÕßÕπÿ°√¡‡«≈“«à“¡’ À —¡æ—π∏å„πμ—«‡Õß (Autocorrelation Function: ACF) ·≈–
 À —¡æ—π∏å„πμ—«‡Õß∫“ß à«π (Partial Autocorrelation Function: PACF) °—πÕ¬à“ß‰√ ‡æ◊ËÕ √â“ß‡ªìπ
μ—«·∫∫æ¬“°√≥å∑’Ë‡À¡“– ¡ ·≈–¡’°“√§”π÷ß∂÷ß§«“¡º—π·ª√μ“¡ƒ¥Ÿ°“≈´÷Ëß‡ªìπ à«πª√–°Õ∫∑’Ë¡’§«“¡ ”§—≠
‚¥¬¡’μ—«·∫∫∑—Ë«‰ª §◊Õ Seasonal Autoregressive Integrated Moving Average: SARIMA(p, d, q)
(P, D, Q)s · ¥ß¥—ß ¡°“√∑’Ë (1) [14, 15]

(1)

‡¡◊ËÕ Yt ·∑πÕπÿ°√¡‡«≈“ ≥ ‡«≈“ t
εt ·∑πÕπÿ°√¡‡«≈“¢Õß§«“¡§≈“¥‡§≈◊ËÕπ∑’Ë¡’°“√·®°·®ßª°μ‘·≈–‡ªìπÕ‘ √–°—π ¥â«¬§à“‡©≈’Ë¬

‡∑à“°—∫»Ÿπ¬å ·≈–§«“¡·ª√ª√«π§ß∑’Ë∑ÿ°§“∫‡«≈“
δ = μφP(B)ΦP(B

s) ·∑π§à“§ß∑’Ë ‚¥¬∑’Ë μ ·∑π§à“‡©≈’Ë¬¢ÕßÕπÿ°√¡‡«≈“∑’Ë¡’≈—°…≥–§ß∑’Ë (Stationary)
φP(B) = 1 - φ1B - φ2B

2 - ... -φPB
P ·∑πμ—«¥”‡π‘π°“√ À —¡æ—π∏å„πμ—«‡Õß·∫∫‰¡à¡’ƒ¥Ÿ°“≈Õ—π¥—∫∑’Ë p

(Non-Seasonal Autoregressive Operator of Order p: AR(p))
ΦP(B

s) = 1 - Φ1B
s

 - Φ2B
2s - ...  - ΦPB

Ps ·∑πμ—«¥”‡π‘π°“√ À —¡æ—π∏å„πμ—«‡Õß·∫∫¡’ƒ¥Ÿ°“≈Õ—π¥—∫
∑’Ë P (Seasonal Autoregressive Operator of Order P: SAR(P))
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θq(B) = 1 - θ1B - θ2B
2 - ...  - θqB

q
 ·∑πμ—«¥”‡π‘π°“√‡©≈’Ë¬‡§≈◊ËÕπ∑’Ë·∫∫‰¡à¡’ƒ¥Ÿ°“≈Õ—π¥—∫∑’Ë q

(Non-Seasonal Moving Average Operator of Order q: MA(q))
ΘQ(B

s)= 1 - Θ1B
s

 - Θ2B
2s - ...  - ΘQB

Qs ·∑πμ—«¥”‡π‘π°“√‡©≈’Ë¬‡§≈◊ËÕπ∑’Ë·∫∫¡’ƒ¥Ÿ°“≈Õ—π¥—∫∑’Ë Q
(Seasonal Moving Average Operator of Order Q: SMA(Q))

t ·∑π§“∫‡«≈“ ´÷Ëß¡’§à“μ—Èß·μà 1 ∂÷ß n1 ‚¥¬∑’Ë n1 ·∑π®”π«π¢âÕ¡Ÿ≈„πÕπÿ°√¡‡«≈“™ÿ¥∑’Ë 1
s ·∑π®”π«πƒ¥Ÿ°“≈
d ·≈– D ·∑π≈”¥—∫∑’Ë¢Õß°“√À“º≈μà“ß¿“¬„π·≈–√–À«à“ßƒ¥Ÿ°“≈ μ“¡≈”¥—∫
B ·∑πμ—«¥”‡π‘π°“√∂Õ¬À≈—ß (Backward Operator) ‚¥¬∑’Ë BsYt = Yt-s

¢—ÈπμÕπ°“√ √â“ßμ—«·∫∫æ¬“°√≥å‚¥¬«‘∏’∫Õ°´å-‡®π°‘π å · ¥ß√“¬≈–‡Õ’¬¥¥—ßπ’È
1) æ‘®“√≥“Õπÿ°√¡‡«≈“«à“¡’≈—°…≥–§ß∑’ËÀ√◊Õ‰¡à ‚¥¬æ‘®“√≥“®“°°√“ø¢ÕßÕπÿ°√¡‡«≈“‡∑’¬∫

°—∫‡«≈“ (Yt, t) °√“ø ACF ·≈– PACF À“°æ∫«à“Õπÿ°√¡‡«≈“‰¡à§ß∑’Ë (Non-Stationary) μâÕß·ª≈ß
Õπÿ°√¡‡«≈“„Àâ§ß∑’Ë°àÕπ∑’Ë®–∑”¢—ÈπμÕπμàÕ‰ª ‡™àπ °√≥’Õπÿ°√¡‡«≈“¡’§à“‡©≈’Ë¬‰¡à§ß∑’Ë §«√·ª≈ß¢âÕ¡Ÿ≈
¥â«¬°“√À“º≈μà“ßÀ√◊Õº≈μà“ßƒ¥Ÿ°“≈ (Difference or Seasonal Difference) °√≥’Õπÿ°√¡‡«≈“¡’§«“¡
·ª√ª√«π‰¡à§ß∑’Ë À√◊Õ¡’∑—Èß§à“‡©≈’Ë¬·≈–§«“¡·ª√ª√«π‰¡à§ß∑’Ë §«√·ª≈ß¢âÕ¡Ÿ≈¥â«¬≈Õ°“√‘∑÷¡ “¡—≠
À√◊Õ≈Õ°“√‘∑÷¡∏√√¡™“μ‘ (Common Logarithm or Natural Logarithm) À√◊Õ·ª≈ß¢âÕ¡Ÿ≈¥â«¬‡≈¢¬°°”≈—ß
‡™àπ ¬°°”≈—ß 0.5 (Square Root Transformation) À√◊Õ¬°°”≈—ß 2 (Square Transformation) [14]

2) °”Àπ¥μ—«·∫∫æ¬“°√≥å∑’Ë‡ªìπ‰ª‰¥â®“°°√“ø ACF ·≈– PACF ¢ÕßÕπÿ°√¡‡«≈“∑’Ë¡’
≈—°…≥–§ß∑’Ë π—Ëπ§◊Õ °”Àπ¥§à“ p, q, P ·≈– Q æ√âÕ¡∑—Èßª√–¡“≥§à“æ“√“¡‘‡μÕ√å¢Õßμ—«·∫∫¥â«¬«‘∏’§«“¡
§«√®–‡ªìπ Ÿß ÿ¥ (Maximum Likelihood Method)

3) μ—¥æ“√“¡‘‡μÕ√å∑’Ë‰¡à¡’π—¬ ”§—≠ÕÕ°®“°μ—«·∫∫æ¬“°√≥å§√—Èß≈– 1 μ—« ®“°π—Èπ®÷ß°”Àπ¥
μ—«·∫∫æ¬“°√≥å·≈–ª√–¡“≥§à“æ“√“¡‘‡μÕ√å„À¡à®π°«à“®–‰¥âμ—«·∫∫æ¬“°√≥å∑’Ëª√–°Õ∫¥â«¬æ“√“¡‘‡μÕ√å
∑’Ë¡’π—¬ ”§—≠∑—ÈßÀ¡¥

4) §—¥‡≈◊Õ°μ—«·∫∫æ¬“°√≥å∑’Ë¡’§à“‡°≥±å “√ π‡∑»‡∫¬å‡´’¬π (Bayesian Information
Criterion: BIC) μË”∑’Ë ÿ¥ ¡’§à“ ∂‘μ‘ Ljung-Box Q ∑’Ë‰¡à¡’π—¬ ”§—≠ ·≈–Õπÿ°√¡‡«≈“¢Õß§«“¡§≈“¥
‡§≈◊ËÕπ®“°°“√æ¬“°√≥å¡’°“√·®°·®ßª°μ‘ ´÷Ëß “¡“√∂μ√«® Õ∫‚¥¬„™â°“√∑¥ Õ∫‚§≈‚¡‚°√Õø- ‡¡’¬√åπÕø
(Kolmogorov-Smirnovûs Test) ¡’°“√‡§≈◊ËÕπ‰À«‡ªìπÕ‘ √–°—π μ√«® Õ∫‚¥¬æ‘®“√≥“®“°°√“ø ACF
·≈– PACF ¢Õß§«“¡§≈“¥‡§≈◊ËÕπ ¡’§à“‡©≈’Ë¬‡∑à“°—∫»Ÿπ¬å μ√«® Õ∫‚¥¬„™â°“√∑¥ Õ∫∑’ (t-Test) ·≈–
¡’§«“¡·ª√ª√«π§ß∑’Ë∑ÿ°§“∫‡«≈“ μ√«® Õ∫‚¥¬„™â°“√∑¥ Õ∫¢Õß‡≈«’π ¿“¬„μâ°“√„™â§à“¡—∏¬∞“π
(Leveneûs Test Based on Median)

5) æ¬“°√≥åÕπÿ°√¡‡«≈“ ‚¥¬„™âμ—«·∫∫æ¬“°√≥å∑’Ë‡À¡“– ¡∑’Ë ÿ¥®“°¢—ÈπμÕπ∑’Ë 4
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2. °“√æ¬“°√≥å‚¥¬«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡
(Damped Trend Exponential Smoothing Method)

Õπÿ°√¡‡«≈“∑’Ë¡’Õ—μ√“°“√‡ª≈’Ë¬π·ª≈ß‰¡à«à“®–‡æ‘Ë¡¢÷ÈπÀ√◊Õ≈¥≈ß™â“°«à“°“√‡ª≈’Ë¬π·ª≈ß¢Õß
·π«‚πâ¡∑’Ë‡ªìπ‡ âπμ√ß ¡’§«“¡‡À¡“– ¡°—∫«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡
¡’§à“§ß∑’Ë°“√ª√—∫‡√’¬∫ 3 μ—« §◊Õ §à“§ß∑’Ë°“√ª√—∫‡√’¬∫¢Õß§à“√–¥—∫ (α) §à“§ß∑’Ë°“√ª√—∫‡√’¬∫¢Õß§à“§«“¡™—π
(γ) ·≈–§à“§ß∑’Ë°“√ª√—∫‡√’¬∫¢Õß§à“§«“¡™—π·∫∫·¥¡ (Damped Trend) (φ) μ—«·∫∫· ¥ß¥—ß ¡°“√∑’Ë (2)
·≈–μ—«·∫∫æ¬“°√≥å· ¥ß¥—ß ¡°“√∑’Ë (3) [16, 17]

Yt = β0 + β1t + εt (2)

Ŷt+m = at + bt
m

i=1
φi (3)

‡¡◊ËÕ Yt ·∑πÕπÿ°√¡‡«≈“ ≥ ‡«≈“ t
β0 ·≈– β1 ·∑πæ“√“¡‘‡μÕ√å¢Õßμ—«·∫∫· ¥ß√–¬–μ—¥·°π ·≈–§«“¡™—π¢Õß·π«‚πâ¡ μ“¡≈”¥—∫
εt ·∑πÕπÿ°√¡‡«≈“¢Õß§«“¡§≈“¥‡§≈◊ËÕπ∑’Ë¡’°“√·®°·®ßª°μ‘·≈–‡ªìπÕ‘ √–°—π ¥â«¬§à“‡©≈’Ë¬

‡∑à“°—∫»Ÿπ¬å ·≈–§«“¡·ª√ª√«π§ß∑’Ë∑ÿ°§“∫‡«≈“

Ŷt+m ·∑π§à“æ¬“°√≥å ≥ ‡«≈“ t + m ‚¥¬∑’Ë m ·∑π®”π«π§“∫‡«≈“∑’ËμâÕß°“√æ¬“°√≥å‰ª¢â“ßÀπâ“
at ·≈– bt ·∑π§à“ª√–¡“≥ ≥ ‡«≈“ t ¢Õßæ“√“¡‘‡μÕ√å β0 ·≈– β1 μ“¡≈”¥—∫
‚¥¬∑’Ë at = αYt + (1-α)(at-1 + φbt-1)

bt = γ (at-at-1) + (1-γ) φbt-1

α, γ ·≈– φ ·∑π§à“§ß∑’Ë°“√ª√—∫‡√’¬∫ ‚¥¬∑’Ë 0 < α < 1, 0 < γ < 1, ·≈– 0 < φ < 1
t ·∑π§“∫‡«≈“ ´÷Ëß¡’§à“μ—Èß·μà 1 ∂÷ß n1 ‚¥¬∑’Ë n1 ·∑π®”π«π¢âÕ¡Ÿ≈„πÕπÿ°√¡‡«≈“™ÿ¥∑’Ë 1

‡¡◊ËÕ‰¥âμ—«·∫∫æ¬“°√≥å·≈â«®–¥”‡π‘π°“√μ√«® Õ∫§ÿ≥≈—°…≥–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ
®“°°“√æ¬“°√≥å §◊Õ §«“¡§≈“¥‡§≈◊ËÕπμâÕß¡’°“√·®°·®ßª°μ‘ μ√«® Õ∫‚¥¬„™â°“√∑¥ Õ∫‚§≈‚¡‚°√Õø-
 ‡¡’¬√åπÕø ¡’°“√‡§≈◊ËÕπ‰À«‡ªìπÕ‘ √–°—π μ√«® Õ∫‚¥¬æ‘®“√≥“®“°°√“ø ACF ·≈– PACF ¢Õß
§«“¡§≈“¥‡§≈◊ËÕπ ¡’§à“‡©≈’Ë¬‡∑à“°—∫»Ÿπ¬å μ√«® Õ∫‚¥¬„™â°“√∑¥ Õ∫∑’ ·≈–¡’§«“¡·ª√ª√«π§ß∑’Ë∑ÿ°§“∫
‡«≈“ μ√«® Õ∫‚¥¬„™â°“√∑¥ Õ∫¢Õß‡≈«’π ¿“¬„μâ°“√„™â§à“¡—∏¬∞“π

3. °“√æ¬“°√≥å‚¥¬«‘∏’°“√æ¬“°√≥å√«¡ (Combined Forecasting Method)
°“√æ¬“°√≥å√«¡‡ªìπ«‘∏’°“√ª√–¬ÿ°μå∑’Ë¡’°“√√«¡§à“æ¬“°√≥å®“°«‘∏’°“√æ¬“°√≥å‡¥’Ë¬«μ—Èß·μà

2 «‘∏’¢÷Èπ‰ª ‚¥¬∂â“ºŸâ«‘®—¬ “¡“√∂°”Àπ¥§à“∂à«ßπÈ”Àπ—°∑’Ë‡À¡“– ¡„Àâ°—∫«‘∏’°“√æ¬“°√≥å‡¥’Ë¬« ®–∑”„Àâ‰¥â
§à“æ¬“°√≥å√«¡∑’Ë¡’§«“¡§≈“¥‡§≈◊ËÕππâÕ¬≈ß  “¡“√∂„™â‰¥â¥’„π°√≥’∑’Ë«‘∏’°“√æ¬“°√≥å‡¥’Ë¬«¡’§«“¡‡À¡“– ¡
°—∫Õπÿ°√¡‡«≈“¡“°°«à“ 1 «‘∏’ [16] ≥ ∑’Ëπ’È‰¥âæ‘®“√≥“«‘∏’°“√æ¬“°√≥å‡¥’Ë¬« 2 «‘∏’ §◊Õ «‘∏’∫Õ°´å-‡®π°‘π å
·≈–«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡ ‡π◊ËÕß®“°«‘∏’°“√æ¬“°√≥å∑—Èß 2 π’È„Àâ§à“
‡ªÕ√å‡´Áπμå§«“¡§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å‡©≈’Ë¬ (MAPE) ·≈–§à“√“°∑’Ë Õß¢Õß§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬
(RMSE) ¢Õß¢âÕ¡Ÿ≈™ÿ¥∑’Ë 1 μË”°«à“«‘∏’°“√æ¬“°√≥åÕ◊ËπÊ ¥—ßπ—Èπμ—«·∫∫¢Õß«‘∏’°“√æ¬“°√≥å√«¡∑’Ë„™â„π°“√
«‘®—¬§√—Èßπ’È §◊Õ
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Ŷt = w1Ŷ1t + w2Ŷ2t (4)

‡¡◊ËÕ Ŷt ·∑π§à“æ¬“°√≥å√«¡ ≥ ‡«≈“ t

Ŷ1t ·≈– Ŷ2t ·∑π§à“æ¬“°√≥å‡¥’Ë¬« ≥ ‡«≈“ t ®“°«‘∏’∫Õ°´å-‡®π°‘π å ·≈–«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ
‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡ μ“¡≈”¥—∫

t ·∑π§“∫‡«≈“ ´÷Ëß¡’§à“μ—Èß·μà 1 ∂÷ß n1 ‚¥¬∑’Ë n1 ·∑π®”π«π¢âÕ¡Ÿ≈„πÕπÿ°√¡‡«≈“™ÿ¥∑’Ë 1
w1 ·≈– w2 ·∑π§à“∂à«ßπÈ”Àπ—°¢Õß«‘∏’∫Õ°´å-‡®π°‘π å ·≈–«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß

∑’Ë¡’·π«‚πâ¡·∫∫·¥¡ μ“¡≈”¥—∫ (w1 + w2 = 1)  ”À√—∫°“√«‘®—¬§√—Èßπ’È‰¥âæ‘®“√≥“«‘∏’°“√∂à«ßπÈ”Àπ—°∑’Ë
‡À¡“– ¡°—∫¢âÕ¡Ÿ≈™ÿ¥π’È¡“°∑’Ë ÿ¥ 2 «‘∏’ ‰¥â·°à «‘∏’°“√æ¬“°√≥å√«¡∑’Ë∂à«ßπÈ”Àπ—°¥â«¬ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬
®“°«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ ·≈–«‘∏’°“√æ¬“°√≥å√«¡∑’Ë∂à«ßπÈ”Àπ—°¥â«¬§à“®“°‡«°‡μÕ√å≈—°…≥–‡©æ“–¢Õß°“√
«‘‡§√“–Àåμ—«ª√–°Õ∫À≈—° √“¬≈–‡Õ’¬¥· ¥ß¥—ßÀ—«¢âÕ∑’Ë 3.1 ·≈– 3.2

‡¡◊ËÕ‰¥âμ—«·∫∫æ¬“°√≥å·≈â«®–¥”‡π‘π°“√μ√«® Õ∫§ÿ≥≈—°…≥–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ®“°
°“√æ¬“°√≥å §◊Õ §«“¡§≈“¥‡§≈◊ËÕπμâÕß¡’°“√·®°·®ßª°μ‘ μ√«® Õ∫‚¥¬„™â°“√∑¥ Õ∫‚§≈‚¡‚°√Õø-
 ‡¡’¬√åπÕø ¡’°“√‡§≈◊ËÕπ‰À«‡ªìπÕ‘ √–°—π μ√«® Õ∫‚¥¬æ‘®“√≥“®“°°√“ø¢Õß§«“¡§≈“¥‡§≈◊ËÕπ‡∑’¬∫
°—∫‡«≈“ ¡’§à“‡©≈’Ë¬‡∑à“°—∫»Ÿπ¬å μ√«® Õ∫‚¥¬„™â°“√∑¥ Õ∫∑’ ·≈–¡’§«“¡·ª√ª√«π§ß∑’Ë∑ÿ°§“∫‡«≈“
μ√«® Õ∫‚¥¬„™â°“√∑¥ Õ∫¢Õß‡≈«’π ¿“¬„μâ°“√„™â§à“¡—∏¬∞“π

3.1 °“√æ¬“°√≥å‚¥¬«‘∏’°“√æ¬“°√≥å√«¡∑’Ë∂à«ßπÈ”Àπ—°¥â«¬ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬®“°
«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ (Combined Forecasting Method using Weights based upon the Ordinary
Least Squares Regression Coefficients)

°“√∂à«ßπÈ”Àπ—°¥â«¬ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬®“°«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ · ¥ß Ÿμ√°“√
À“πÈ”Àπ—°∂à«ß¥—ßπ’È

wi = 
bi

b1 + b2
 ; i = 1, 2 (5)

‡¡◊ËÕ b1 ·≈– b2 ·∑π§à“ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬®“°«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥¢Õß«‘∏’∫Õ° ǻ-‡®π°‘π å ·≈–
«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡ μ“¡≈”¥—∫ ‡¡◊ËÕ°”Àπ¥„Àâ§à“æ¬“°√≥å‡¥’Ë¬«
®“°∑—Èß 2 «‘∏’‡ªìπμ—«·ª√Õ‘ √–·≈–√“§“°ÿâß¢“«·«ππ“‰¡‡ªìπμ—«·ª√μ“¡ [18]

3.2 °“√æ¬“°√≥å‚¥¬«‘∏’°“√æ¬“°√≥å√«¡∑’Ë∂à«ßπÈ”Àπ—°¥â«¬§à“®“°‡«°‡μÕ√å≈—°…≥–
‡©æ“–¢Õß°“√«‘‡§√“–Àåμ—«ª√–°Õ∫À≈—° (Combined Forecasting Method using Weights based
upon the Value in the Eigenvector from the Principal Component Analysis)

°“√∂à«ßπÈ”Àπ—°¥â«¬§à“®“°‡«°‡μÕ√å≈—°…≥–‡©æ“–¢Õß°“√«‘‡§√“–Àåμ—«ª√–°Õ∫À≈—°
· ¥ß Ÿμ√°“√À“πÈ”Àπ—°∂à«ß¥—ßπ’È

wi = 
e1i

e11 + e12
 ; i = 1, 2 (6)

‡¡◊ËÕ e11 ·≈– e12 ·∑π§à“®“°‡«°‡μÕ√å≈—°…≥–‡©æ“– (Eigenvector) ¢Õßμ—«ª√–°Õ∫À≈—° (Principa
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Component) μ—«·√° (e1′ = [e11, e12]) [19]

4. °“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß«‘∏’°“√æ¬“°√≥å
°“√«‘®—¬§√—Èßπ’È‰¥â‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß«‘∏’°“√æ¬“°√≥å∑—Èß 4 «‘∏’ §◊Õ «‘∏’∫Õ°´å-

‡®π°‘π å «‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡ «‘∏’°“√æ¬“°√≥å√«¡∑’Ë∂à«ßπÈ”Àπ—°
¥â«¬ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬®“°«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ ·≈–«‘∏’°“√æ¬“°√≥å√«¡∑’Ë∂à«ßπÈ”Àπ—°¥â«¬§à“®“°
‡«°‡μÕ√å ≈—°…≥–‡©æ“–¢Õß°“√«‘‡§√“–Àåμ—«ª√–°Õ∫À≈—° ‚¥¬∑”°“√æ¬“°√≥å√“§“°ÿâß¢“«·«ππ“‰¡¢Õß
¢âÕ¡Ÿ≈™ÿ¥∑’Ë 2 §◊Õ ¢âÕ¡Ÿ≈μ—Èß·μà‡¥◊Õπ¡°√“§¡∂÷ß‡¥◊Õπæƒ…¿“§¡ 2557 ®“°π—Èπ‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß
√–À«à“ß¢âÕ¡Ÿ≈®√‘ß°—∫§à“æ¬“°√≥å¥â«¬‡°≥±å‡ªÕ√å‡´Áπμå§«“¡§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å‡©≈’Ë¬ (MAPE) [20]
·≈–‡°≥±å√“°∑’Ë Õß¢Õß§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ (RMSE) [21] ∑’ËμË”∑’Ë ÿ¥ ¥—ß Ÿμ√μàÕ‰ªπ’È

MAPE = 100 et
Ytn2

 ·≈– RMSE = n2
1 e2

t (7)

‡¡◊ËÕ et = Yt - Ŷt ·∑π§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å ≥ ‡«≈“ t
Yt ·∑πÕπÿ°√¡‡«≈“ ≥ ‡«≈“ t

Ŷt ·∑π§à“æ¬“°√≥å ≥ ‡«≈“ t
t ·∑π§“∫‡«≈“ ÷́Ëß¡’§à“μ—Èß·μà 1 ∂÷ß n2 ‚¥¬∑’Ë n2 ·∑π®”π«π¢âÕ¡Ÿ≈„πÕπÿ°√¡‡«≈“™ÿ¥∑’Ë 2

º≈°“√«‘®—¬
1. º≈°“√æ¬“°√≥å‚¥¬«‘∏’∫Õ°´å-‡®π°‘π å

®“°°“√æ‘®“√≥“≈—°…≥–°“√‡§≈◊ËÕπ‰À«¢ÕßÕπÿ°√¡‡«≈“™ÿ¥∑’Ë 1 §◊Õ √“§“°ÿâß¢“«·«ππ“‰¡
μ—Èß·μà‡¥◊Õπ¡’π“§¡ 2547 ∂÷ß‡¥◊Õπ∏—π«“§¡ 2556 ®”π«π 118 §à“ ¥—ß√Ÿª∑’Ë 1 æ∫«à“ Õπÿ°√¡‡«≈“™ÿ¥π’È
ª√–°Õ∫¥â«¬ à«πª√–°Õ∫¢Õß·π«‚πâ¡ ‚¥¬·π«‚πâ¡¡’≈—°…≥–‰¡à§ß∑’Ë °≈à“«§◊Õ ¡’∑—Èß‡æ‘Ë¡¢÷Èπ·≈–≈¥≈ß

√Ÿª∑’Ë 1 ≈—°…≥–°“√‡§≈◊ËÕπ‰À«¢ÕßÕπÿ°√¡‡«≈“√“§“°ÿâß¢“«·«ππ“‰¡ μ—Èß·μà‡¥◊Õπ¡’π“§¡ 2547 ∂÷ß‡¥◊Õπ
∏—π«“§¡ 2556
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®“°°√“ø ACF ·≈– PACF ¥—ß√Ÿª∑’Ë 2 æ∫«à“ Õπÿ°√¡‡«≈“‰¡à§ß∑’Ë ‡π◊ËÕß®“°¡’ à«πª√–°Õ∫
¢Õß·π«‚πâ¡ ¥—ßπ—ÈπºŸâ«‘®—¬®÷ß·ª≈ß¢âÕ¡Ÿ≈¥â«¬°“√À“º≈μà“ß≈”¥—∫∑’Ë 1 (d = 1) ‰¥â°√“ø ACF ·≈– PACF
¢ÕßÕπÿ°√¡‡«≈“∑’Ë·ª≈ß¢âÕ¡Ÿ≈·≈â«· ¥ß¥—ß√Ÿª∑’Ë 3 ´÷Ëßæ∫«à“ Õπÿ°√¡‡«≈“¡’≈—°…≥–§ß∑’Ë ®÷ß°”Àπ¥
μ—«·∫∫æ¬“°√≥å∑’Ë‡ªìπ‰ª‰¥â æ√âÕ¡°—∫ª√–¡“≥§à“æ“√“¡‘‡μÕ√å · ¥ß¥—ßμ“√“ß∑’Ë 1 ‚¥¬μ—«·∫∫æ¬“°√≥å
∑’Ë¡’§à“ BIC μË”∑’Ë ÿ¥ ·≈–¡’§à“ ∂‘μ‘ Ljung-Box Q ‰¡à¡’π—¬ ”§—≠∑’Ë√–¥—∫ 0.01 §◊Õ μ—«·∫∫ ARIMA
(1, 1, 0) ‰¡à¡’æ®πå¢Õß§à“§ß∑’Ë ‡¡◊ËÕμ√«® Õ∫§ÿ≥≈—°…≥–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å æ∫«à“
§«“¡§≈“¥‡§≈◊ËÕπ ¡’°“√·®°·®ßª°μ‘ (Kolmogorov-Smirnov Statistic = 0.068, p-value = 0.2) ¡’°“√
‡§≈◊ËÕπ‰À«‡ªìπÕ‘ √–°—π (· ¥ß√“¬≈–‡Õ’¬¥„π√Ÿª∑’Ë 4 ´÷Ëßæ∫«à“ §à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å„πμ—«‡Õß·≈–
 —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å„πμ—«‡Õß∫“ß à«π¢Õß§«“¡§≈“¥‡§≈◊ËÕπμ°Õ¬Ÿà„π¢Õ∫‡¢μ§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 99)
¡’§à“‡©≈’Ë¬‡∑à“°—∫»Ÿπ¬å (t = 0.973, p-value = 0.333) ·≈–¡’§«“¡·ª√ª√«π§ß∑’Ë∑ÿ°§“∫‡«≈“ (Levene
Statistic = 1.738, p-value = 0.075) ¥—ßπ—Èπμ—«·∫∫ ARIMA(1, 1, 0) ‰¡à¡’æ®πå¢Õß§à“§ß∑’Ë ¡’§«“¡
‡À¡“– ¡ ÷́Ëß®“° ¡°“√∑’Ë (1)  “¡“√∂‡¢’¬π‡ªìπμ—«·∫∫‰¥â¥—ßπ’È

(1 - φ1B)(1 - B)Yt = εt

(1 - B - φ1B + φ1B
2)Yt = εt

Yt = (1 +  φ1)Yt-1 - φ1Yt-2 
+ εt

‡¡◊ËÕ·∑π§à“ª√–¡“≥æ“√“¡‘‡μÕ√å®“°μ“√“ß∑’Ë 1 ®–‰¥âμ—«·∫∫æ¬“°√≥å· ¥ß¥—ßπ’È

Ŷt = 1.37804Yt-1-0.37804Yt-2 (8)
‡¡◊ËÕ Ŷt ·∑π§à“æ¬“°√≥å ≥ ‡«≈“ t

Yt-j ·∑πÕπÿ°√¡‡«≈“ ≥ ‡«≈“ t-j

√Ÿª∑’Ë 2 °√“ø ACF ·≈– PACF ¢ÕßÕπÿ°√¡‡«≈“√“§“°ÿâß¢“«·«ππ“‰¡
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√Ÿª∑’Ë 3 °√“ø ACF ·≈– PACF ¢ÕßÕπÿ°√¡‡«≈“√“§“°ÿâß¢“«·«ππ“‰¡ ‡¡◊ËÕ·ª≈ß¢âÕ¡Ÿ≈¥â«¬°“√À“
º≈μà“ß≈”¥—∫∑’Ë 1

μ—«·∫∫ SARIMA (p, d, q) (P, D, Q)s

§à“§ß∑’Ë

AR(1):
φ1

AR(2):
φ2

MA(1):
θ1

SAR(1):
Φ1

SMA(1):
Θ1

§à“ª√–¡“≥
p-value

§à“ª√–¡“≥
p-value

§à“ª√–¡“≥
p-value

§à“ª√–¡“≥
p-value

§à“ª√–¡“≥
p-value

§à“ª√–¡“≥
p-value

§à“ª√–¡“≥
æ“√“¡‘‡μÕ√å

1.36139
0.301

0.35506
0.545

-0.14886
0.517

-0.05897
0.921

0.79237
0.007

0.67377
0.059
4.352
14.272
0.355

1.33484
0.303

0.41285
0.000

-0.16923
0.072

-

0.77113
0.011

0.64629
0.078
4.303
14.365
0.423

-

0.41764
0.000

-0.16041
0.086

-

0.84922
0.000

0.73637
0.015
4.265
14.398
0.421

-

0.36201
0.000

-

-

0.83484
0.000

0.70288
0.011
4.240
19.281
0.201

-

0.37979
0.000

-

-

0.08963
0.382

-

4.219
18.618
0.289

-

0.37804
0.000

-

-

-

-

4.175
19.233
0.315

BIC
Ljung-Box Q (≥ lag 18)

p-value

SARIMA
(2,1,1)

(1,0,1)12

SARIMA
(2,1,0)

(1,0,1)12

SARIMA
(2,1,0)

(1,0,1)12
‰¡à¡’æ®πå

¢Õß§à“§ß∑’Ë

SARIMA
(1,1,0)

(1,0,1)12
‰¡à¡’æ®πå

¢Õß§à“§ß∑’Ë

SARIMA
(1,1,0)

(1,0,0)12
‰¡à¡’æ®πå

¢Õß§à“§ß∑’Ë

ARIMA
(1,1,0)
‰¡à¡’æ®πå

¢Õß§à“§ß∑’Ë

μ“√“ß∑’Ë 1 §à“ª√–¡“≥æ“√“¡‘‡μÕ√å §à“ BIC ·≈–§à“ ∂‘μ‘ Ljung-Box Q ¢Õßμ—«·∫∫ SARIMA
(p, d, q)(P, D, Q)s
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√Ÿª∑’Ë 4 °√“ø ACF ·≈– PACF ¢Õß§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å ‚¥¬«‘∏’∫Õ° ǻ-‡®π°‘π å ∑’Ë¡’
μ—«·∫∫ ARIMA(1, 1, 0) ‰¡à¡’æ®πå¢Õß§à“§ß∑’Ë

2. º≈°“√æ¬“°√≥å‚¥¬«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡
®“°°“√ √â“ßμ—«·∫∫æ¬“°√≥å‚¥¬«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡

æ∫«à“ BIC ¡’§à“‡∑à“°—∫ 4.253 ·≈–¡’§à“ ∂‘μ‘ Ljung-Box Q ‰¡à¡’π—¬ ”§—≠∑’Ë√–¥—∫ 0.01 (Ljung-Box Q
≥ lag 18 = 19.567, p-value = 0.189) ‡¡◊ËÕμ√«® Õ∫§ÿ≥≈—°…≥–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å
æ∫«à“ §«“¡§≈“¥‡§≈◊ËÕπ¡’°“√·®°·®ßª°μ‘ (Kolmogorov-Smirnov Statistic = 0.067, p-value = 0.2)
¡’°“√‡§≈◊ËÕπ‰À«‡ªìπÕ‘ √–°—π (· ¥ß√“¬≈–‡Õ’¬¥„π√Ÿª∑’Ë 5 ´÷Ëßæ∫«à“ §à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å„πμ—«‡Õß
·≈– —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å„πμ—«‡Õß∫“ß à«π¢Õß§«“¡§≈“¥‡§≈◊ËÕπμ°Õ¬Ÿà„π¢Õ∫‡¢μ§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 99)
¡’§à“‡©≈’Ë¬‡∑à“°—∫»Ÿπ¬å (t = 0.965, p-value = 0.337) ·≈–¡’§«“¡·ª√ª√«π§ß∑’Ë∑ÿ°§“∫‡«≈“ (Levene
Statistic = 1.721, p-value = 0.079) ¥—ßπ—Èπμ—«·∫∫æ¬“°√≥å∑’Ë‰¥â¡’§«“¡‡À¡“– ¡ μ—«·∫∫æ¬“°√≥å
· ¥ß¥—ßπ’È

Ŷt+m = 281.99992 + 1.99907  (0.39973)i (9)

‡¡◊ËÕ Ŷt+m ·∑π§à“æ¬“°√≥å ≥ ‡«≈“ t + m ‚¥¬∑’Ë m = 1 ∂÷ß 5 (‡¥◊Õπ¡°√“§¡∂÷ß‡¥◊Õπæƒ…¿“§¡ 2557)
α, γ ·≈– φ ¡’§à“‡∑à“°—∫ 0.99993, 0.99983 ·≈– 0.39973 μ“¡≈”¥—∫
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√Ÿª∑’Ë 5 °√“ø ACF ·≈– PACF ¢Õß§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å ‚¥¬«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ
‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡

3. º≈°“√æ¬“°√≥å‚¥¬«‘∏’°“√æ¬“°√≥å√«¡
3.1 º≈°“√æ¬“°√≥å‚¥¬«‘∏’°“√æ¬“°√≥å√«¡∑’Ë∂à«ßπÈ”Àπ—°¥â«¬ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬

®“°«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥
®“°°“√„™â¢âÕ¡Ÿ≈™ÿ¥∑’Ë 1 π—Ëπ§◊Õ √“§“°ÿâß¢“«·«ππ“‰¡ μ—Èß·μà‡¥◊Õπ‡¡…“¬π 2547

∂÷ß‡¥◊Õπ∏—π«“§¡ 2556 ®”π«π 117 §à“ (‡π◊ËÕß®“°¡’°“√·ª≈ß¢âÕ¡Ÿ≈¥â«¬°“√À“º≈μà“ß≈”¥—∫∑’Ë 1 ¢Õß«‘∏’
∫Õ°´å-‡®π°‘π å ∑”„Àâ‰¡à¡’§à“æ¬“°√≥å§à“·√°) „π°“√ √â“ß ¡°“√∂¥∂Õ¬ (Regression Equation) ‰¥â§à“
 —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬ ¥—ßπ’È

 b1 = -3.10902 ·≈– b2 = 4.11161

‡¡◊ËÕ§”π«≥§à“∂à«ßπÈ”Àπ—°μ“¡ ¡°“√∑’Ë (5) ®–‰¥â

w1 = -3.10099 ·≈– w2 = 4.10099

¥—ßπ—Èπμ—«·∫∫æ¬“°√≥å√«¡∑’Ë∂à«ßπÈ”Àπ—°¥â«¬ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬®“°«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ · ¥ß¥—ßπ’È

Ŷt = -3.10099 Ŷ1t + 4.10099 Ŷ2t (10)
‡¡◊ËÕ Ŷt ·∑π§à“æ¬“°√≥å√«¡ ≥ ‡«≈“ t

Ŷ1t ·≈– Ŷ2t ·∑π§à“æ¬“°√≥å‡¥’Ë¬« ≥ ‡«≈“ t ®“°«‘∏’∫Õ° ǻ-‡®π°‘π å ·≈–«‘∏’°“√ª√—∫‡√’¬∫¥â«¬
‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡ μ“¡≈”¥—∫
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‡¡◊ËÕμ√«® Õ∫§ÿ≥≈—°…≥–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å æ∫«à“ §«“¡§≈“¥
‡§≈◊ËÕπ¡’°“√·®°·®ßª°μ‘ (Kolmogorov-Smirnov Statistic = 0.059, p-value = 0.2) ¡’°“√‡§≈◊ËÕπ‰À«
‡ªìπÕ‘ √–°—π (· ¥ß√“¬≈–‡Õ’¬¥„π√Ÿª∑’Ë 6) ¡’§à“‡©≈’Ë¬‡∑à“°—∫»Ÿπ¬å (t = 0.695, p-value = 0.488) ·≈–
¡’§«“¡·ª√ª√«π§ß∑’Ë∑ÿ°§“∫‡«≈“ (Levene Statistic = 1.606, p-value = 0.107) ¥—ßπ—Èπμ—«·∫∫æ¬“°√≥å
∑’Ë‰¥â¡’§«“¡‡À¡“– ¡

√Ÿª∑’Ë 6 ≈—°…≥–°“√‡§≈◊ËÕπ‰À«¢Õß§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å ‚¥¬«‘∏’°“√æ¬“°√≥å√«¡∑’Ë∂à«ß
πÈ”Àπ—° ¥â«¬ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬®“°«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥

3.2 º≈°“√æ¬“°√≥å‚¥¬«‘∏’°“√æ¬“°√≥å√«¡∑’Ë∂à«ßπÈ”Àπ—°¥â«¬§à“®“°‡«°‡μÕ√å
≈—°…≥–‡©æ“–¢Õß°“√«‘‡§√“–Àåμ—«ª√–°Õ∫À≈—°

®“°°“√„™â¢âÕ¡Ÿ≈™ÿ¥∑’Ë 1 π—Ëπ§◊Õ √“§“°ÿâß¢“«·«ππ“‰¡ μ—Èß·μà‡¥◊Õπ‡¡…“¬π 2547 ∂÷ß
‡¥◊Õπ∏—π«“§¡ 2556 ®”π«π 117 §à“ (‡π◊ËÕß®“°¡’°“√·ª≈ß¢âÕ¡Ÿ≈¥â«¬°“√À“º≈μà“ß≈”¥—∫∑’Ë 1 ¢Õß«‘∏’
∫Õ°´å-‡®π°‘π å ∑”„Àâ‰¡à¡’§à“æ¬“°√≥å§à“·√°) „π°“√ √â“ßμ—«ª√–°Õ∫À≈—° ‰¥â§à“®“°‡«°‡μÕ√å≈—°…≥–
‡©æ“–¢Õßμ—«ª√–°Õ∫À≈—°μ—«·√° ¥—ßπ’È

e1′ = [e11  e12] = [0.706065  0.708147]

‡¡◊ËÕ§”π«≥§à“∂à«ßπÈ”Àπ—°μ“¡ ¡°“√∑’Ë (6) ®–‰¥â

w1 = 0.49926 ·≈– w2 = 0.50074

¥—ßπ—Èπμ—«·∫∫æ¬“°√≥å√«¡∑’Ë∂à«ßπÈ”Àπ—°¥â«¬§à“®“°‡«°‡μÕ√å≈—°…≥–‡©æ“–¢Õß°“√«‘‡§√“–Àåμ—«ª√–°Õ∫À≈—°
· ¥ß¥—ßπ’È

Ŷt = 0.49926Ŷ1t + 0.50074Ŷ2t (11)
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‡¡◊ËÕ Ŷt ·∑π§à“æ¬“°√≥å√«¡ ≥ ‡«≈“ t

Ŷ1t ·≈– Ŷ2t ·∑π§à“æ¬“°√≥å‡¥’Ë¬« ≥ ‡«≈“ t ®“°«‘∏’∫Õ°´å-‡®π°‘π å ·≈–«‘∏’°“√ª√—∫‡√’¬∫¥â«¬
‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡ μ“¡≈”¥—∫

‡¡◊ËÕμ√«® Õ∫§ÿ≥≈—°…≥–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å æ∫«à“ §«“¡§≈“¥
‡§≈◊ËÕπ¡’°“√·®°·®ßª°μ‘ (Kolmogorov-Smirnov Statistic = 0.068, p-value = 0.2) ¡’°“√‡§≈◊ËÕπ‰À«
‡ªìπÕ‘ √–°—π (· ¥ß√“¬≈–‡Õ’¬¥„π√Ÿª∑’Ë 7) ¡’§à“‡©≈’Ë¬‡∑à“°—∫»Ÿπ¬å (t = 0.941, p-value = 0.348) ·≈–¡’
§«“¡·ª√ª√«π§ß∑’Ë∑ÿ°§“∫‡«≈“ (Levene Statistic = 1.731, p-value = 0.076) ¥—ßπ—Èπμ—«·∫∫æ¬“°√≥å∑’Ë
‰¥â¡’§«“¡‡À¡“– ¡

√Ÿª∑’Ë 7 ≈—°…≥–°“√‡§≈◊ËÕπ‰À«¢Õß§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å ‚¥¬«‘∏’°“√æ¬“°√≥å√«¡∑’Ë∂à«ß
πÈ”Àπ—°¥â«¬§à“®“°‡«°‡μÕ√å≈—°…≥–‡©æ“–¢Õß°“√«‘‡§√“–Àåμ—«ª√–°Õ∫À≈—°

4. º≈°“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß«‘∏’°“√æ¬“°√≥å
®“°°“√„™âμ—«·∫∫æ¬“°√≥å„π ¡°“√∑’Ë (8) ∂÷ß (11) ‚¥¬«‘∏’∫Õ°´å-‡®π°‘π å «‘∏’°“√ª√—∫

‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡ «‘∏’°“√æ¬“°√≥å√«¡∑’Ë∂à«ßπÈ”Àπ—°¥â«¬ —¡ª√– ‘∑∏‘Ï°“√
∂¥∂Õ¬®“°«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ ·≈–«‘∏’°“√æ¬“°√≥å√«¡∑’Ë∂à«ßπÈ”Àπ—°¥â«¬§à“®“°‡«°‡μÕ√å≈—°…≥–‡©æ“–
¢Õß°“√«‘‡§√“–Àåμ—«ª√–°Õ∫À≈—° μ“¡≈”¥—∫  ”À√—∫°“√æ¬“°√≥å¢âÕ¡Ÿ≈™ÿ¥∑’Ë 2 §◊Õ √“§“°ÿâß¢“«·«ππ“‰¡
μ—Èß·μà‡¥◊Õπ¡°√“§¡∂÷ß‡¥◊Õπæƒ…¿“§¡ 2557 ‰¥â§à“æ¬“°√≥å §à“‡ªÕ√å‡´Áπμå§«“¡§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å‡©≈’Ë¬
(MAPE) ·≈–§à“√“°∑’Ë Õß¢Õß§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ (RMSE) · ¥ß¥—ßμ“√“ß∑’Ë 2 ´÷Ëßæ∫«à“
«‘∏’∫Õ°´å-‡®π°‘π å ‡ªìπ«‘∏’∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß∑’Ë ÿ¥ ‡π◊ËÕß®“°„Àâ§à“æ¬“°√≥å∑’Ë¡’‡ªÕ√å‡´Áπμå§«“¡§≈“¥‡§≈◊ËÕπ
 —¡∫Ÿ√≥å‡©≈’Ë¬ (MAPE) ·≈–√“°∑’Ë Õß¢Õß§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ (RMSE) μË”∑’Ë ÿ¥ Õ¬à“ß‰√
°Áμ“¡§à“æ¬“°√≥å¢Õß∑—Èß 4 «‘∏’ ¡’§«“¡πà“‡™◊ËÕ∂◊Õ ‡π◊ËÕß®“°‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
(F = 2.4323, p-value = 0.1028)



«“√ “√«‘∑¬“»“ μ√å ¡»« ªï∑’Ë 31 ©∫—∫∑’Ë 1 (2558) 137

μ“√“ß∑’Ë 2 §à“®√‘ß·≈–§à“æ¬“°√≥å¢Õß√“§“°ÿâß¢“«·«ππ“‰¡¢π“¥ 50 μ—«/°‘‚≈°√—¡ μ—Èß·μà‡¥◊Õπ¡°√“§¡∂÷ß
‡¥◊Õπæƒ…¿“§¡ 2557 §à“‡ªÕ√å‡´Áπμå§«“¡§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å‡©≈’Ë¬ (MAPE) ·≈–§à“√“°∑’Ë
 Õß¢Õß§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ (RMSE)

§“∫‡«≈“ √“§“°ÿâß¢“« √“§“°ÿâß¢“«·«ππ“‰¡ ®“°°“√æ¬“°√≥å‚¥¬«‘∏’

·«ππ“‰¡®√‘ß ∫Õ° ǻ-‡®π°‘π å ·¥¡ æ¬“°√≥å√«¡ 1 æ¬“°√≥å√«¡ 2

¡.§. 2557 284 282.75608 282.79900 282.93209 282.77757

°.æ. 2557 288 283.04191 283.11842 283.35568 283.08022

¡’.§. 2557 284 283.14997 283.24610 283.54420 283.19811

‡¡.¬. 2557 272 283.19082 283.29714 283.62684 283.24406

æ.§. 2557 251 283.20626 283.31754 283.66262 283.26198

MAPE 3.8809 3.8824 3.8873 3.8817

RMSE 15.4229 15.4783 15.6521 15.4506

æ¬“°√≥å√«¡ 1 À¡“¬∂÷ß °“√æ¬“°√≥å√«¡∑’Ë∂à«ßπÈ”Àπ—°¥â«¬ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬®“°«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥

æ¬“°√≥å√«¡ 2 À¡“¬∂÷ß °“√æ¬“°√≥å√«¡∑’Ë∂à«ßπÈ”Àπ—°¥â«¬§à“®“°‡«°‡μÕ√å≈—°…≥–‡©æ“–¢Õß°“√«‘‡§√“–Àåμ—«ª√–°Õ∫À≈—°

 √ÿª·≈–«‘®“√≥åº≈°“√«‘®—¬
°“√ √â“ßμ—«·∫∫∑’Ë‡À¡“– ¡∑’Ë ÿ¥ ”À√—∫æ¬“°√≥å√“§“°ÿâß¢“«·«ππ“‰¡ ‚¥¬„™âÕπÿ°√¡‡«≈“

√“¬‡¥◊Õπ®“°‡«Á∫‰´μå¢Õß ”π—°ß“π‡»√…∞°‘®°“√‡°…μ√ μ—Èß·μà‡¥◊Õπ¡’π“§¡ 2547 ∂÷ß‡¥◊Õπæƒ…¿“§¡ 2557
®”π«π 123 §à“ ´÷ËßºŸâ«‘®—¬‰¥â·∫àß¢âÕ¡Ÿ≈ÕÕ°‡ªìπ 2 ™ÿ¥ ™ÿ¥∑’Ë 1 μ—Èß·μà‡¥◊Õπ¡’π“§¡ 2547 ∂÷ß‡¥◊Õπ∏—π«“§¡
2556 ®”π«π 118 §à“  ”À√—∫°“√ √â“ßμ—«·∫∫æ¬“°√≥å ¥â«¬‡∑§π‘§°“√«‘‡§√“–ÀåÕπÿ°√¡‡«≈“ 4 «‘∏’
‰¥â·°à «‘∏’∫Õ°´å-‡®π°‘π å «‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡ «‘∏’°“√æ¬“°√≥å
√«¡∑’Ë∂à«ßπÈ”Àπ—°¥â«¬ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬®“°«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ ·≈–«‘∏’°“√æ¬“°√≥å√«¡∑’Ë∂à«ß
πÈ”Àπ—°¥â«¬§à“®“°‡«°‡μÕ√å≈—°…≥–‡©æ“–¢Õß°“√«‘‡§√“–Àåμ—«ª√–°Õ∫À≈—° ¢âÕ¡Ÿ≈™ÿ¥∑’Ë 2 μ—Èß·μà‡¥◊Õπ
¡°√“§¡∂÷ß‡¥◊Õπæƒ…¿“§¡ 2557 ®”π«π 5 §à“  ”À√—∫°“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß«‘∏’°“√æ¬“°√≥å
¥â«¬‡°≥±å‡ªÕ√å‡´Áπμå§«“¡§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å‡©≈’Ë¬ (MAPE) ·≈–‡°≥±å√“°∑’Ë Õß¢Õß§«“¡§≈“¥
‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ (RMSE) ∑’ËμË”∑’Ë ÿ¥ º≈°“√»÷°…“æ∫«à“ «‘∏’∫Õ°´å-‡®π°‘π å ‡ªìπ«‘∏’∑’Ë¡’ª√– ‘∑∏‘¿“æ
 Ÿß∑’Ë ÿ¥ ‡π◊ËÕß®“°„Àâ§à“æ¬“°√≥å∑’Ë¡’‡ªÕ√å‡´Áπμå§«“¡§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å‡©≈’Ë¬ (MAPE) ·≈–√“°∑’Ë Õß
¢Õß§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ (RMSE) μË”∑’Ë ÿ¥ ®÷ß¡’§«“¡‡À¡“– ¡∑’Ë®–π”‰ªæ¬“°√≥å§à“„π
Õπ“§μ ‡ªìπ∑’Ëπà“ —ß‡°μ«à“«‘∏’°“√æ¬“°√≥å√«¡∑’Ë‰¥â®“°°“√«‘®—¬§√—Èßπ’È ‰¡à‰¥â‡ªìπ«‘∏’°“√æ¬“°√≥å∑’Ë¥’∑’Ë ÿ¥
´÷Ëß¢—¥·¬âß°—∫º≈°“√»÷°…“¢Õß¬‘Ëß¬ß · π‡¥™ ·≈–§≥– [12] ¡ÿ°¥“ ·¡âπ¡‘π∑√å [16] «√“ß§≥“ °’√μ‘«‘∫Ÿ≈¬å
·≈–ª√’¥“¿√≥å °“≠®π ”√“≠«ß»å [20] ·≈–«√“ß§≥“ °’√μ‘«‘∫Ÿ≈¬å [21-23] Õ“®‡π◊ËÕß¡“®“°°“√√«¡§à“
æ¬“°√≥å¢Õß«‘∏’°“√æ¬“°√≥å‡¥’Ë¬« ‡æ◊ËÕ„Àâ‰¥â§à“æ¬“°√≥å„À¡à∑’Ë¡’§«“¡§≈“¥‡§≈◊ËÕππâÕ¬∑’Ë ÿ¥  “¡“√∂„™â‰¥â
¥’‡¡◊ËÕ«‘∏’°“√æ¬“°√≥å‡¥’Ë¬«·μà≈–«‘∏’¡’§«“¡‡À¡“– ¡°—∫Õπÿ°√¡‡«≈“¡“°‡æ’¬ßæÕ  ”À√—∫°“√»÷°…“§√—Èßπ’È
«‘∏’∫Õ° ǻ-‡®π°‘π å ¡’§«“¡‡À¡“– ¡ ·μà«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡¬—ß
‰¡à§àÕ¬¡’§«“¡‡À¡“– ¡ ®÷ß∑”„Àâ°“√√«¡§à“æ¬“°√≥å‰¡à¡’ª√–‚¬™πå Õ¬à“ß‰√°Áμ“¡§à“æ¬“°√≥å¢Õß∑—Èß 4 «‘∏’
¬—ß§ß¡’§«“¡πà“‡™◊ËÕ∂◊Õ ‡π◊ËÕß®“°‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
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®“°§à“æ¬“°√≥å√“§“°ÿâß¢“«·«ππ“‰¡¢π“¥ 50 μ—«/°‘‚≈°√—¡ „πμ“√“ß∑’Ë 3 ·≈–√Ÿª∑’Ë 8 æ∫«à“
·π«‚πâ¡¢Õß√“§“¬—ß§ß‡ªìπ‰ª„π∑‘»∑“ß§ß∑’Ë ‡π◊ËÕß®“°ªí®®—¬‡ ’Ë¬ßμà“ßÊ ‡™àπ °“√‡°‘¥‚√§√–∫“¥ ª√–‡∑»
§Ÿà§â“À≈—°™–≈Õμ—«°“√ —Ëß´◊ÈÕ §à“‡ß‘π∫“∑·¢Áß§à“ μâπ∑ÿπ§à“·√ßß“π Ÿß ·≈–¡“μ√°“√°’¥°—π∑“ß°“√§â“ ÷́Ëß
º≈°“√»÷°…“∑’Ë‰¥â Õ¥§≈âÕß°—∫º≥‘»«√ ™”π“≠‡«™ [4]  √ÿª‰«â«à“§«√®–¡’°“√§«∫§ÿ¡ª√‘¡“≥°“√º≈‘μ≈Ÿ°°ÿâß
‡æ√“–À“°ª≈àÕ¬„Àâ¡’°“√º≈‘μ≈Ÿ°°ÿâßÕÕ°¡“¡“° ‡¡◊ËÕ‡≈’È¬ß‡ªìπ°ÿâß‚μ·≈â«®–·°âªí≠À“‰¥â¬“°¬‘Ëß¢÷Èπ

μ“√“ß∑’Ë 3 §à“æ¬“°√≥å¢Õß√“§“°ÿâß¢“«·«ππ“‰¡ (∫“∑) μ—Èß·μà‡¥◊Õπ¡‘∂ÿπ“¬π∂÷ß‡¥◊Õπ∏—π«“§¡ 2557

§“∫‡«≈“ §à“æ¬“°√≥å §“∫‡«≈“ §à“æ¬“°√≥å

¡‘.¬. 57 283.21210 μ.§. 57 283.21557
°.§. 57 283.21430 æ.¬. 57 283.21562
 .§. 57 283.21514 ∏.§. 57 283.21563
°.¬. 57 283.21545

√Ÿª∑’Ë 8 °“√‡ª√’¬∫‡∑’¬∫Õπÿ°√¡‡«≈“√“§“°ÿâß¢“«·«ππ“‰¡ ·≈–§à“æ¬“°√≥å∑—Èß 4 «‘∏’
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