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∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å¢Õß°“√«‘®—¬§√—Èßπ’È §◊Õ °“√æ¬“°√≥åª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å ¥â«¬°“√
‡ª√’¬∫‡∑’¬∫‡∑§π‘§°“√«‘‡§√“–ÀåÕπÿ°√¡‡«≈“ 3 «‘∏’ ‰¥â·°à «‘∏’∫Õ° ǻ-‡®π°‘π å «‘∏’°“√ª√—∫‡√’¬∫¥â«¬
‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß‚Œ≈μå ·≈–«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡ ‚¥¬„™â
Õπÿ°√¡‡«≈“ª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å®“°‡«Á∫‰´μå¢Õß ”π—°ß“π‡»√…∞°‘®°“√‡°…μ√ ®”π«π∑—ÈßÀ¡¥
193 §à“ μ—Èß·μà‡¥◊Õπ¡°√“§¡ 2541 ∂÷ß‡¥◊Õπ¡°√“§¡ 2557 ºŸâ«‘®—¬‰¥â·∫àß¢âÕ¡Ÿ≈ÕÕ°‡ªìπ 2 ™ÿ¥ ™ÿ¥∑’Ë 1
®”π«π 180 §à“ μ—Èß·μà‡¥◊Õπ¡°√“§¡ 2541 ∂÷ß‡¥◊Õπ∏—π«“§¡ 2555  ”À√—∫°“√ √â“ßμ—«·∫∫æ¬“°√≥å
·≈–™ÿ¥∑’Ë 2 ®”π«π 13 §à“ μ—Èß·μà‡¥◊Õπ¡°√“§¡ 2556 ∂÷ß‡¥◊Õπ¡°√“§¡ 2557  ”À√—∫°“√‡ª√’¬∫‡∑’¬∫
§«“¡·¡àπ¢Õßμ—«·∫∫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°´å-‡®π°‘π å‡ªìπ«‘∏’∑’Ë¡’§«“¡·¡àπ Ÿß∑’Ë ÿ¥ ´÷Ëß¡’μ—«·∫∫æ¬“°√≥å‡ªìπ

Ŷt = 0.56584Yt-1 + 0.17447Yt-2 + 0.25969Yt-3 + 0.86191Yt-12 - 0.4877Yt-13

- 0.15038Yt-14 - 0.22383Yt-15 + 0.46729et-1 - 0.6955et-12 - 0.325et-13

‡¡◊ËÕ Ŷt ·∑π§à“æ¬“°√≥å ≥ ‡«≈“ t
Yt-1 ·∑πÕπÿ°√¡‡«≈“ ≥ ‡«≈“ t - j
et-j ·∑π§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å ≥ ‡«≈“ t - j

§” ”§—≠: ¬“ß§Õ¡ª“«¥å ∫Õ° ǻ-‡®π°‘π å °“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß ‡ªÕ√å‡´Áπμå§«“¡
§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å‡©≈’Ë¬ √“°∑’Ë Õß¢Õß§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬
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Forecasting the Export Quantity of Rubber Compound

Warangkhana Keerativibool1,2*

ABSTRACT

The purpose of this research was to forecast the export quantity of rubber compound
by comparing three time series methods, which are Box-Jenkins method, Holtûs exponential
smoothing method, and damped trend exponential smoothing method. Time series that used
was the export quantity of rubber compound which gathered from the website of Office of
Agricultural Economics during January, 1998 to January, 2014 (193 values). The data were split
into two sets, the first 180 values from January, 1998 to December, 2012 for the modeling
and the last 13 values from January, 2013 to January, 2014 for comparing accuracy of the
forecasting models via the criteria of the lowest mean absolute percentage error and root mean
squared error. Research findings indicated that for all forecasting methods that have been studied,
Box-Jenkins method is the most accurate method and the forecasting model is:

Ŷt = 0.56584Yt-1 + 0.17447Yt-2 + 0.25969Yt-3 + 0.86191Yt-12 - 0.4877Yt-13

- 0.15038Yt-14 - 0.22383Yt-15 + 0.46729et-1 - 0.6955et-12 - 0.325et-13

where Ŷt represents the forecast value at time t
Yt-1 represents time series data at time t - j
et-j represents the error at time t - j

Keywords: Rubber Compound, Box-Jenkins, Exponential Smoothing, Mean Absolute Percentage
Error (MAPE), Root Mean Squared Error (RMSE)
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∫∑π”
ªí®®ÿ∫—π¬“ß§Õ¡ª“«¥åÀ√◊Õ¬“ß∏√√¡™“μ‘º ¡ “√‡§¡’‡ªìπ∑’ËμâÕß°“√¢Õßμ≈“¥‚≈°‡ªìπÕ¬à“ß¡“°

‡π◊ËÕß®“° “¡“√∂π”‰ª∑”‡ªìπº≈‘μ¿—≥±åμà“ßÊ ‡™àπ ¬“ß≈âÕ√∂ À√◊ÕÕ–‰À≈à‡æ◊ËÕ„™â„π¿“§Õÿμ “À°√√¡ [1]
πÕ°®“°π’È°“√º≈‘μ¬“ß§Õ¡ª“«¥å¬—ß®—¥‡ªìππ«—μ°√√¡„À¡à„π°“√º≈‘μ¬“ß‡æ◊ËÕ°“√ àßÕÕ° ∑”„Àâμ≈“¥¬“ß
§Õ¡ª“«¥å¡’°“√¢¬“¬μ—« Ÿß¢÷ÈπÕ¬à“ß√«¥‡√Á«‚¥¬‡©æ“–„πª√–‡∑»®’π ¥—ßπ—ÈπºŸâª√–°Õ∫°“√‚√ßß“π„π‰∑¬®÷ß
À—π¡“·ª√√Ÿª°“√º≈‘μ‡ªìπ¬“ß§Õ¡ª“«¥å‡æ‘Ë¡¡“°¢÷Èπ ‡æ◊ËÕ√Õß√—∫μ≈“¥¬“ß¢Õßª√–‡∑»®’π∑’Ë¡’§«“¡μâÕß°“√
‡æ‘Ë¡ Ÿß¢÷Èπ  ”À√—∫μ≈“¥¬“ß§Õ¡ª“«¥å¢Õß‰∑¬„πªí®®ÿ∫—ππ—Èππ—∫«à“ ¥„ °«à“¬“ß™π‘¥Õ◊ËπÊ ‡æ√“–¡’√“§“∑’Ë¥’
°«à“¬“ß·ºàπ√¡§«—π ¡’§Ÿà·¢àß∑“ß°“√§â“πâÕ¬ √«¡∑—Èß¬“ß§Õ¡ª“«¥å∑’Ëº≈‘μ„π‰∑¬®–‰¥â√—∫¬°‡«âπ¿“…’°“√
π”‡¢â“ Ÿàª√–‡∑»®’π ®÷ß‡ªìπ™àÕß∑“ß°“√μ≈“¥‰¥â¥’°«à“¬“ß™π‘¥Õ◊ËπÊ [2] ¥â«¬‡Àμÿπ’È ∂“∫—π«‘®—¬¬“ß °√¡«‘™“
°“√‡°…μ√ ®÷ß‰¥â àß‡ √‘¡„ÀâºŸâª√–°Õ∫°“√¢Õß‰∑¬¡’»—°¬¿“æ‡ªìπ∑—ÈßºŸâº≈‘μ·≈–ºŸâ∑¥ Õ∫¬“ß§Õ¡ª“«¥å
‡æ◊ËÕ≈¥¢—ÈπμÕπ°“√¢ÕÕπÿ≠“μ àßÕÕ°®“°¿“§√—∞ ‚¥¬√à«¡°—∫ºŸâª√–°Õ∫°“√°”Àπ¥°“√º≈‘μ„Àâ‰¥â¡“μ√∞“π
‡æ◊ËÕ‡ªìπμâπ·∫∫„Àâ°—∫ºŸâ∑’Ë®–º≈‘μ¬“ß§Õ¡ª“«¥å àßÕÕ°‰¥âπ”‰ª„™â ´÷Ëß§“¥«à“„πÕπ“§μª√–‡∑»‰∑¬®–¡’
§«“¡§≈àÕßμ—«¢Õß°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å¡“°¢÷Èπ ¡“μ√°“√¥—ß°≈à“«πÕ°®“°®–‡æ‘Ë¡»—°¬¿“æ°“√ àßÕÕ°
¬“ß§Õ¡ª“«¥å·≈â« ¬—ß™à«¬°√–μÿâπ„Àâ¡’°“√„™â¬“ß∏√√¡™“μ‘¡“°¬‘Ëß¢÷Èπ  àßº≈„Àâ√“§“¬“ß∏√√¡™“μ‘¡’
‡ ∂’¬√¿“æ∑’Ë¥’¢÷ÈπÕ’°¥â«¬ [1] ®“°°“√æ‘®“√≥“∂÷ß·π«‚πâ¡ª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å¢Õßª√–‡∑»‰∑¬
μ—Èß·μàÕ¥’μ∂÷ßªí®®ÿ∫—π [3] æ∫«à“ ·π«‚πâ¡‡ªìπ‰ª„π∑‘»∑“ß∑’Ë‡æ‘Ë¡¢÷Èπ Õ¬à“ß‰√°Áμ“¡ª√‘¡“≥°“√ àßÕÕ°¬—ß§ß¡’
§«“¡º—πº«π„π·μà≈–‡¥◊Õπ∫â“ß‡≈Á°πâÕ¬ °“√æ¬“°√≥å∑“ß ∂‘μ‘π—∫‡ªìπ‡§√◊ËÕß¡◊ÕÀπ÷Ëß∑’Ë “¡“√∂™à«¬§“¥
°“√≥å·π«‚πâ¡°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å≈à«ßÀπâ“ ·≈–ª√–¡“≥°“√≥å§«“¡º—πº«π¥—ß°≈à“«‰¥â ´÷Ëß®– àßº≈¥’
μàÕ°“√μ—¥ ‘π„® °“√∫√‘À“√®—¥°“√¥â“π§«“¡‡ ’Ë¬ßμà“ßÊ Õ’°∑—Èß¬—ß‡ªìπª√–‚¬™πåμàÕ√—∞∫“≈„π°“√«“ßπ‚¬∫“¬
‡™‘ß°≈¬ÿ∑∏å∑“ß¥â“π°“√§â“„πÕπ“§μμàÕ‰ª

«‘∏’¥”‡π‘π°“√«‘®—¬
Õπÿ°√¡‡«≈“∑’Ë„™â„π°“√ √â“ß·≈–æ—≤π“μ—«·∫∫æ¬“°√≥å ”À√—∫°“√«‘®—¬§√—Èßπ’È §◊Õ ª√‘¡“≥

°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å (°‘‚≈°√—¡) μ—Èß·μà‡¥◊Õπ¡°√“§¡ 2541 ∂÷ß‡¥◊Õπ¡°√“§¡ 2557 ®”π«π 193 §à“
´÷Ëß∂Ÿ°‡°Á∫√«∫√«¡‚¥¬ ”π—°ß“π‡»√…∞°‘®°“√‡°…μ√ [3] ºŸâ«‘®—¬‰¥â·∫àß¢âÕ¡Ÿ≈ÕÕ°‡ªìπ 2 ™ÿ¥ ™ÿ¥∑’Ë 1 ‡ªìπ
¢âÕ¡Ÿ≈ª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥åμ—Èß·μà‡¥◊Õπ¡°√“§¡ 2541 ∂÷ß‡¥◊Õπ∏—π«“§¡ 2555 ®”π«π 180 §à“
 ”À√—∫°“√ √â“ßμ—«·∫∫æ¬“°√≥å¥â«¬‚ª√·°√¡ SPSS √ÿàπ 17 ‚¥¬„™â‡∑§π‘§°“√«‘‡§√“–ÀåÕπÿ°√¡‡«≈“
∑’Ë‡À¡“– ¡°—∫¢âÕ¡Ÿ≈™ÿ¥π’È¡“°∑’Ë ÿ¥ ®”π«π 3 «‘∏’ ‰¥â·°à «‘∏’∫Õ° ǻ-‡®π°‘π å «‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß
‡≈¢™’È°”≈—ß¢Õß‚Œ≈μå ·≈–«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡ ™ÿ¥∑’Ë 2 ‡ªìπ
¢âÕ¡Ÿ≈ª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥åμ—Èß·μà‡¥◊Õπ¡°√“§¡ 2556 ∂÷ß‡¥◊Õπ¡°√“§¡ 2557 ®”π«π 13 §à“
 ”À√—∫°“√‡ª√’¬∫‡∑’¬∫§«“¡·¡àπ¢Õßμ—«·∫∫æ¬“°√≥å ¥â«¬‡°≥±å‡ªÕ√å‡´Áπμå§«“¡§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å‡©≈’Ë¬
(Mean Absolute Percentage Error: MAPE) ·≈–‡°≥±å√“°∑’Ë Õß¢Õß§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬
(Root Mean Squared Error: RMSE) ∑’ËμË”∑’Ë ÿ¥



SWU Sci. J. Vol. 30 No. 2 (2014)44

1. °“√æ¬“°√≥å‚¥¬«‘∏’∫Õ°´å-‡®π°‘π å (Box-Jenkins Method)
«‘∏’∫Õ° ǻ-‡®π°‘π å ‡ªìπ«‘∏’°“√æ¬“°√≥å∑’Ë¡’§«“¡¬ÿàß¬“°·≈– —́∫´âÕπ¡“°∑’Ë ÿ¥„π∫√√¥“«‘∏’

°“√æ¬“°√≥å¥â«¬°—π Õ’°∑—Èß¬—ßμâÕß„™â®”π«π¢âÕ¡Ÿ≈§àÕπ¢â“ß¡“° Õ¬à“ß‰√°Áμ“¡«‘∏’°“√π’È‡ªìπ«‘∏’°“√æ¬“°√≥å∑’Ë
¡’§«“¡∂Ÿ°μâÕß Ÿß ‡π◊ËÕß®“°‰¥â°”Àπ¥μ—«·∫∫‚¥¬°“√μ√«® Õ∫§ÿ≥ ¡∫—μ‘¢Õßøíß°å™—π À —¡æ—π∏å„πμ—«‡Õß
(Autocorrelation Function: ACF) ·≈–øíß°å™—π À —¡æ—π∏å„πμ—«‡Õß∫“ß à«π (Partial Autocorrelation
Function: PACF) ´÷Ëßæ‘®“√≥“¿“¬„μâÕπÿ°√¡‡«≈“∑’Ë§ß∑’Ë (Stationary) À√◊ÕÕπÿ°√¡‡«≈“∑’Ë¡’§à“‡©≈’Ë¬·≈–
§«“¡·ª√ª√«π§ß∑’Ë [4] ‚¥¬¡’μ—«·∫∫∑—Ë«‰ª §◊Õ Seasonal Autoregressive Integrated Moving
Average: SARIMA(p, d, q)(P, D, Q)s · ¥ß¥—ß ¡°“√∑’Ë (1) [5]

(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°™à«ß‡«≈“
 ·∑π§à“§ß∑’Ë ‚¥¬∑’Ë μ ·∑π§à“‡©≈’Ë¬¢ÕßÕπÿ°√¡‡«≈“∑’Ë¡’≈—°…≥–§ß∑’Ë

 ·∑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))

 ·∑πμ—«¥”‡π‘π°“√ À —¡æ—π∏å„πμ—«‡Õß·∫∫¡’ƒ¥Ÿ°“≈Õ—π¥—∫∑’Ë P
(Seasonal Autoregressive Operator of Order P: SAR(P))

 ·∑πμ—«¥”‡π‘π°“√‡©≈’Ë¬‡§≈◊ËÕπ∑’Ë·∫∫‰¡à¡’ƒ¥Ÿ°“≈Õ—π¥—∫∑’Ë q
(Non-Seasonal Moving Average Operator of Order q: MA(q))

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

t ·∑π™à«ß‡«≈“ ´÷Ëß¡’§à“μ—Èß·μà 1 ∂÷ß n ‚¥¬∑’Ë n ·∑π®”π«π¢âÕ¡Ÿ≈„πÕπÿ°√¡‡«≈“™ÿ¥∑’Ë 1
s ·∑π®”π«πƒ¥Ÿ°“≈
d ·≈– D ·∑π≈”¥—∫∑’Ë¢Õß°“√À“º≈μà“ß·≈–º≈μà“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) √«¡∂÷ß°√“ø ACF ·≈– PACF À“°æ∫«à“Õπÿ°√¡‡«≈“¡’≈—°…≥–‰¡à§ß∑’Ë (Non-
Stationary) μâÕß·ª≈ßÕπÿ°√¡‡«≈“„Àâ¡’≈—°…≥–§ß∑’Ë°àÕπ∑’Ë®–¥”‡π‘π°“√¢—ÈπμàÕ‰ª ‡™àπ °“√·ª≈ß¥â«¬°“√
À“º≈μà“ßÀ√◊Õº≈μà“ßƒ¥Ÿ°“≈ (Difference or Seasonal Difference) °“√·ª≈ß¥â«¬≈Õ°“√‘∑÷¡ “¡—≠
À√◊Õ≈Õ°“√‘∑÷¡∏√√¡™“μ‘ (Common Logarithm or Natural Logarithm) À√◊Õ°“√·ª≈ß¥â«¬‡≈¢
¬°°”≈—ß ‡™àπ ¬°°”≈—ß 0.5 (Square Root Transformation) À√◊Õ¬°°”≈—ß 2 (Square Transformation)
‡ªìπμâπ [6]
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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—«·∫∫

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°™à«ß‡«≈“ μ√«® Õ∫‚¥¬„™â°“√∑¥ Õ∫‡Õø (F-Test) ¢Õß‡≈«’π¿“¬
„μâ°“√„™â§à“¡—∏¬∞“π (Leveneûs Test Based on Median)

5) æ¬“°√≥åÕπÿ°√¡‡«≈“ ‚¥¬„™âμ—«·∫∫æ¬“°√≥å∑’Ë‡À¡“– ¡∑’Ë ÿ¥®“°¢—ÈπμÕπ∑’Ë 4

2. °“√æ¬“°√≥å‚¥¬«‘∏’°“√ª√—∫‡√’¬∫ (Smoothing Method)
°“√æ¬“°√≥å‚¥¬«‘∏’°“√ª√—∫‡√’¬∫ (Smoothing Method) §◊Õ °“√æ¬“°√≥å‚¥¬„™â§à“

 —ß‡°μ®“°Õ¥’μ à«πÀπ÷ËßÀ√◊Õ∑—ÈßÀ¡¥„π°“√ √â“ß ¡°“√æ¬“°√≥å ´÷ËßπÈ”Àπ—°∑’Ë„Àâ°—∫§à“ —ß‡°μ·μà≈–§à“®–
·μ°μà“ß°—π ‡Àμÿº≈ ”§—≠∑’Ë¡’°“√„™â«‘∏’°“√ª√—∫‡√’¬∫ ‡π◊ËÕß®“°Õπÿ°√¡‡«≈“Õ“®‡°‘¥§«“¡º—π·ª√®“°
‡Àμÿ°“√≥å∑’Ëº‘¥ª°μ‘ ∑”„Àâ‰¡à‡ÀÁπ à«πª√–°Õ∫¢ÕßÕπÿ°√¡‡«≈“Õ◊ËπÊ ´÷Ëß«‘∏’°“√ª√—∫‡√’¬∫®–™à«¬≈¥Õ‘∑∏‘æ≈
¢Õß§«“¡º—π·ª√¥—ß°≈à“«‰¥â ¥—ßπ—Èπ à«πª√–°Õ∫¢ÕßÕπÿ°√¡‡«≈“·μà≈– à«π®÷ßª√“°Ø™—¥‡®π¢÷Èπ ∑”„Àâ
 “¡“√∂æ¬“°√≥å§à“¢ÕßÕπÿ°√¡‡«≈“„πÕπ“§μ‰¥â  ”À√—∫«‘∏’°“√ª√—∫‡√’¬∫π—Èπ¡’«‘∏’°“√À≈“¬«‘∏’ ·≈–°“√„™â
ß“π®–¢÷ÈπÕ¬Ÿà°—∫≈—°…≥–¢ÕßÕπÿ°√¡‡«≈“ ‡™àπ Õπÿ°√¡‡«≈“∑’Ë‰¡à¡’ à«πª√–°Õ∫¢Õß·π«‚πâ¡·≈–ƒ¥Ÿ°“≈
§«√„™â°“√‡©≈’Ë¬‡§≈◊ËÕπ∑’ËÕ¬à“ßßà“¬ °“√‡©≈’Ë¬‡§≈◊ËÕπ∑’Ë∂à«ßπÈ”Àπ—° °“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß
Õ¬à“ßßà“¬ Õπÿ°√¡‡«≈“∑’Ë¡’‡©æ“– à«πª√–°Õ∫¢Õß·π«‚πâ¡ §«√„™â°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß
‚Œ≈μå °“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß∫√“«πå °“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡
·∫∫·¥¡ Õπÿ°√¡‡«≈“∑’Ë¡’‡©æ“– à«πª√–°Õ∫¢Õßƒ¥Ÿ°“≈ §«√„™â°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’
ƒ¥Ÿ°“≈Õ¬à“ßßà“¬ ·≈–Õπÿ°√¡‡«≈“∑’Ë¡’∑—Èß à«πª√–°Õ∫¢Õß·π«‚πâ¡·≈–ƒ¥Ÿ°“≈ §«√„™â°“√ª√—∫‡√’¬∫¥â«¬
‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß«‘π‡∑Õ√å [7, 8] °“√«‘®—¬§√—Èßπ’È‰¥â„™â«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑—ÈßÀ¡¥
2 «‘∏’ §◊Õ °“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß‚Œ≈μå ·≈–°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’
·π«‚πâ¡·∫∫·¥¡ ‡π◊ËÕß®“°∑—Èß 2 «‘∏’°“√æ¬“°√≥åπ’È¡’§«“¡‡À¡“– ¡°—∫Õπÿ°√¡‡«≈“™ÿ¥∑’Ë 1 ¡“°°«à“«‘∏’
°“√Õ◊ËπÊ („Àâ§à“‡ªÕ√å‡´Áπμå§«“¡§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å‡©≈’Ë¬ (MAPE) ·≈–§à“√“°∑’Ë Õß¢Õß§«“¡§≈“¥
‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ (RMSE) μË”∑’Ë ÿ¥) √«¡∂÷ßÕπÿ°√¡‡«≈“ª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å¢Õß™à«ß
‡«≈“∑’Ë»÷°…“ª√“°Ø à«πª√–°Õ∫¢Õß·π«‚πâ¡Õ¬à“ß™—¥‡®π ‚¥¬·π«‚πâ¡∑’Ëæ∫¡’≈—°…≥–‡æ‘Ë¡¢÷Èπ (· ¥ß
√“¬≈–‡Õ’¬¥„π√Ÿª∑’Ë 1)
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2.1 °“√æ¬“°√≥å‚¥¬«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß‚Œ≈μå (Holtûs
Exponential Smoothing Method)

°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß‚Œ≈μå ¡’§«“¡‡À¡“– ¡°—∫Õπÿ°√¡‡«≈“
∑’Ë¡’·π«‚πâ¡‡ªìπ‡ âπμ√ß·≈–‰¡à¡’ à«πª√–°Õ∫¢Õß§«“¡º—π·ª√μ“¡ƒ¥Ÿ°“≈ ¡’§à“§ß∑’Ë°“√ª√—∫‡√’¬∫ 2 μ—«
§◊Õ §à“§ß∑’Ë°“√ª√—∫‡√’¬∫¢Õß§à“√–¥—∫ (Level: α) ·≈–§à“§ß∑’Ë°“√ª√—∫‡√’¬∫¢Õß§à“§«“¡™—π (Trend: γ)
 “¡“√∂‡¢’¬πμ—«·∫∫‰¥â¥—ß ¡°“√∑’Ë (2) ·≈–‡¢’¬πμ—«·∫∫æ¬“°√≥å‰¥â¥—ß ¡°“√∑’Ë (3) [8]

Yt = β0 + β1t + εt (2)

Ŷt+m = at + bt(m) (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°™à«ß‡«≈“

Ŷt+m ·∑π§à“æ¬“°√≥å ≥ ‡«≈“ t + m ‚¥¬∑’Ë m ·∑π®”π«π™à«ß‡«≈“∑’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 + bt-1) ·≈– bt = γ(at - at-1) + (1 - γ)bt-1

α ·≈– γ ·∑π§à“§ß∑’Ë°“√ª√—∫‡√’¬∫ ‚¥¬∑’Ë 0 < α < 1 ·≈– 0 < γ < 1
t ·∑π™à«ß‡«≈“ ´÷Ëß¡’§à“μ—Èß·μà 1 ∂÷ß n ‚¥¬∑’Ë n ·∑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°™à«ß‡«≈“ μ√«® Õ∫‚¥¬
„™â°“√∑¥ Õ∫‡Õø¢Õß‡≈«’π¿“¬„μâ°“√„™â§à“¡—∏¬∞“π

2.2 °“√æ¬“°√≥å‚¥¬«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡
(Damped Trend Exponential Smoothing Method)

°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡ ¡’§«“¡‡À¡“– ¡°—∫
Õπÿ°√¡‡«≈“∑’Ë‰¡à¡’ à«πª√–°Õ∫¢Õß§«“¡º—π·ª√μ“¡ƒ¥Ÿ°“≈ ·≈–¡’Õ—μ√“°“√‡ª≈’Ë¬π·ª≈ß‰¡à«à“®–‡æ‘Ë¡¢÷Èπ
À√◊Õ≈¥≈ß™â“°«à“°“√‡ª≈’Ë¬π·ª≈ß¢Õß·π«‚πâ¡∑’Ë‡ªìπ‡ âπμ√ß ¡’§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) [9]  “¡“√∂‡¢’¬πμ—«·∫∫æ¬“°√≥å‰¥â¥—ß ¡°“√∑’Ë (4) [10]

(4)
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‡¡◊ËÕ Ŷt+m ·∑π§à“æ¬“°√≥å ≥ ‡«≈“ t + m ‚¥¬∑’Ë m ·∑π®”π«π™à«ß‡«≈“∑’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™à«ß‡«≈“ ´÷Ëß¡’§à“μ—Èß·μà 1 ∂÷ß n ‚¥¬∑’Ë n ·∑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°™à«ß‡«≈“ μ√«® Õ∫‚¥¬
„™â°“√∑¥ Õ∫‡Õø¢Õß‡≈«’π¿“¬„μâ°“√„™â§à“¡—∏¬∞“π

3. °“√‡ª√’¬∫‡∑’¬∫§«“¡·¡àπ¢Õßμ—«·∫∫æ¬“°√≥å
°“√«‘®—¬§√—Èßπ’È ‰¥â§—¥‡≈◊Õ°μ—«·∫∫æ¬“°√≥å∑’Ë¡’§«“¡·¡àπ Ÿß∑’Ë ÿ¥  ”À√—∫°“√æ¬“°√≥å

ª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å ®“°«‘∏’°“√æ¬“°√≥å∑—ÈßÀ¡¥ 3 «‘∏’ ‰¥â·°à «‘∏’∫Õ°´å-‡®π°‘π å «‘∏’°“√ª√—∫
‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß‚Œ≈μå ·≈–«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡
μ—«·∫∫®“°«‘∏’°“√æ¬“°√≥å„¥∑’Ë¡’§à“‡ªÕ√å‡´Áπμå§«“¡§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å‡©≈’Ë¬ (MAPE) ·≈–§à“√“°∑’Ë Õß
¢Õß§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ (RMSE) μË”∑’Ë ÿ¥ ®—¥‡ªìπμ—«·∫∫∑’Ë¡’§«“¡‡À¡“– ¡°—∫¢âÕ¡Ÿ≈™ÿ¥π’È
¡“°∑’Ë ÿ¥ ‡π◊ËÕß®“°„Àâ§à“æ¬“°√≥å∑’Ë¡’§«“¡·μ°μà“ß°—∫¢âÕ¡Ÿ≈®√‘ßπâÕ¬∑’Ë ÿ¥ ´÷Ëß‡°≥±å‡ªÕ√å‡ Á́πμå§«“¡
§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å‡©≈’Ë¬ (MAPE) ·≈–‡°≥±å√“°∑’Ë Õß¢Õß§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ (RMSE)
· ¥ßμ“¡≈”¥—∫ ¥—ßπ’È [7, 11]

  ·≈– (5)

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

 Yt ·∑πÕπÿ°√¡‡«≈“ ≥ ‡«≈“ t
 Ŷt ·∑π§à“æ¬“°√≥å ≥ ‡«≈“ t
 t ·∑π™à«ß‡«≈“ ´÷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° ǻ-‡®π°‘π å

®“°°“√æ‘®“√≥“≈—°…≥–°“√‡§≈◊ËÕπ‰À«¢ÕßÕπÿ°√¡‡«≈“™ÿ¥∑’Ë 1 §◊Õ ª√‘¡“≥°“√ àßÕÕ°
¬“ß§Õ¡ª“«¥å μ—Èß·μà‡¥◊Õπ¡°√“§¡ 2541 ∂÷ß‡¥◊Õπ∏—π«“§¡ 2555 ®”π«π 180 §à“ ¥—ß√Ÿª∑’Ë 1 æ∫«à“
Õπÿ°√¡™ÿ¥π’Èª√–°Õ∫¥â«¬ à«πª√–°Õ∫¢Õß·π«‚πâ¡ ‚¥¬∑’Ë·π«‚πâ¡¡’≈—°…≥–‡æ‘Ë¡¢÷Èπ
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®“°°√“ø ACF ·≈– PACF ¥—ß√Ÿª∑’Ë 2 æ∫«à“ °√“ø ACF „π¿“æ´â“¬¡’≈—°…≥–
°“√‡§≈◊ËÕπ‰À«·∫∫≈¥≈ßÕ¬à“ß™â“Ê ‡π◊ËÕß®“°Õπÿ°√¡¡’ à«πª√–°Õ∫¢Õß·π«‚πâ¡ ¥—ßπ—ÈπºŸâ«‘®—¬®÷ß·ª≈ß
¢âÕ¡Ÿ≈·ª≈ß¥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‘ ”À√—∫°“√μ√«® Õ∫§«“¡‡À¡“– ¡¢Õßμ—«·∫∫À√◊Õ§à“ Ljung-Box Q ‰¡à¡’π—¬ ”§—≠∑’Ë√–¥—∫ 0.05
§◊Õ μ—«·∫∫ SARIMA(2, 1, 1)(1, 0, 1)12 ‰¡à¡’æ®πå¢Õß§à“§ß∑’Ë ‡¡◊ËÕμ√«® Õ∫§ÿ≥≈—°…≥–¢Õß§«“¡
§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å æ∫«à“ §«“¡§≈“¥‡§≈◊ËÕπ¡’°“√·®°·®ßª°μ‘ (Kolmogorov-Smirnov
Statistic = 0.112, p-value = 0.055) ¡’°“√‡§≈◊ËÕπ‰À«‡ªìπÕ‘ √–°—π (· ¥ß√“¬≈–‡Õ’¬¥„π√Ÿª∑’Ë 4 ÷́Ëß
æ∫«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¬≈– 95) ¡’§à“‡©≈’Ë¬‡∑à“°—∫»Ÿπ¬å (t = 1.194, p-value = 0.234)
·≈–¡’§«“¡·ª√ª√«π§ß∑’Ë∑ÿ°™à«ß‡«≈“ (Levene Statistic = 0.426, p-value = 0.943) ¥—ßπ—Èπμ—«·∫∫
SARIMA(2, 1, 1)(1, 0, 1)12 ‰¡à¡’æ®πå¢Õß§à“§ß∑’Ë ¡’§«“¡‡À¡“– ¡ ´÷Ëß®“° ¡°“√∑’Ë (1)  “¡“√∂‡¢’¬π
‡ªìπμ—«·∫∫‰¥â¥—ßπ’È

√Ÿª∑’Ë 1 ≈—°…≥–°“√‡§≈◊ËÕπ‰À«¢ÕßÕπÿ°√¡‡«≈“ª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å
μ—Èß·μà‡¥◊Õπ¡°√“§¡ 2541 ∂÷ß‡¥◊Õπ∏—π«“§¡ 2555
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‡¡◊ËÕ·∑π§à“ª√–¡“≥æ“√“¡‘‡μÕ√å®“°μ“√“ß∑’Ë 1 ®–‰¥âμ—«·∫∫æ¬“°√≥å· ¥ß¥—ßπ’È

(6)

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

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

√Ÿª∑’Ë 2 °√“ø ACF ·≈– PACF ¢ÕßÕπÿ°√¡‡«≈“ª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å
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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

SARIMA(p, d, q)(P, D, Q)s
 §à“ª√–¡“≥æ“√“¡‘‡μÕ√å SARIMA SARIMA SARIMA

(2, 1, 1)(2, 0, 1)12 (2, 1, 1)(1, 0, 1)12 (2, 1, 1)(1, 0, 1)12

‰¡à¡’æ®πå¢Õß§à“§ß∑’Ë

§à“§ß∑’Ë §à“ª√–¡“≥ 406,997.952 406,990.698 -
p-value 0.359 0.332

AR(1): §à“ª√–¡“≥ -0.41453 -0.43024 -0.43416
φ1 p-value 0.062 0.043 0.041

AR(2): §à“ª√–¡“≥ -0.26491 -0.26629 -0.25969
φ2 p-value 0.001 0.001 0.001

MA(1): §à“ª√–¡“≥ -0.44246 -0.45544 -0.46729
θ1 p-value 0.049 0.036 0.030

SAR(1): §à“ª√–¡“≥ 0.91403 0.84640 0.86191
Φ1 p-value 0.183 0.004 0.002

SAR(2): §à“ª√–¡“≥ -0.04416 - -
Φ2 p-value 0.833

SMA(1): §à“ª√–¡“≥ 0.72971 0.68362 0.69550
Θ1 p-value 0.291 0.052 0.041

BIC 30.407 30.373 30.342

Ljung-Box Q (≥ lag 18) 16.821 16.882 17.002
p-value 0.156 0.205 0.199
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2. º≈°“√æ¬“°√≥å‚¥¬«‘∏’°“√ª√—∫‡√’¬∫
2.1 º≈°“√æ¬“°√≥å‚¥¬«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß‚Œ≈μå

®“°°“√ √â“ßμ—«·∫∫æ¬“°√≥å‚¥¬«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß‚Œ≈μå
æ∫«à“ BIC ¡’§à“‡∑à“°—∫ 30.383 ·≈–¡’§à“ ∂‘μ‘ Ljung-Box Q ‰¡à¡’π—¬ ”§—≠∑’Ë√–¥—∫ 0.05 (Ljung-Box Q
≥ lag 18 = 25.965, p-value = 0.055) ‡¡◊ËÕμ√«® Õ∫§ÿ≥≈—°…≥–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√
æ¬“°√≥å æ∫«à“ §«“¡§≈“¥‡§≈◊ËÕπ¡’°“√·®°·®ßª°μ‘ (Kolmogorov-Smirnov Statistic = 0.098,
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¬≈– 95) ¡’§à“‡©≈’Ë¬‡∑à“°—∫»Ÿπ¬å (t = 0.279, p-value = 0.78) ·≈–¡’§«“¡·ª√ª√«π§ß∑’Ë
∑ÿ°™à«ß‡«≈“ (Levene Statistic = 0.629, p-value = 0.802) ¥—ßπ—Èπμ—«·∫∫æ¬“°√≥å∑’Ë‰¥â¡’§«“¡‡À¡“– ¡
μ—«·∫∫æ¬“°√≥å· ¥ß¥—ßπ’È

Ŷt+m = 65,750,101.34 + 295,291.79(m) (7)

‡¡◊ËÕ Ŷt+m  ·∑π§à“æ¬“°√≥å ≥ ‡«≈“ t + m ‚¥¬∑’Ë m = 1 ∂÷ß 13 (‡¥◊Õπ¡°√“§¡ 2556 ∂÷ß‡¥◊Õπ¡°√“§¡
2557 ®”π«π 13 §à“)
α ·≈– γ ¡’§à“‡∑à“°—∫ 0.8999 ·≈– 0.000035 μ“¡≈”¥—∫

√Ÿª∑’Ë 4 °√“ø ACF ·≈– PACF ¢Õß§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å‚¥¬«‘∏’∫Õ°´å-‡®π°‘π å
∑’Ë¡’μ—«·∫∫ SARIMA(2, 1, 1)(1, 0, 1)12 ‰¡à¡’æ®πå¢Õß§à“§ß∑’Ë
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2.2 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“°—∫ 30.418 ·≈–¡’§à“ ∂‘μ‘ Ljung-Box Q ‰¡à¡’π—¬ ”§—≠∑’Ë√–¥—∫ 0.05
(Ljung-Box Q ≥ lag 18 = 21.171, p-value = 0.131) ‡¡◊ËÕμ√«® Õ∫§ÿ≥≈—°…≥–¢Õß§«“¡§≈“¥
‡§≈◊ËÕπ®“°°“√æ¬“°√≥å æ∫«à“ §«“¡§≈“¥‡§≈◊ËÕπ¡’°“√·®°·®ßª°μ‘ (Kolmogorov-Smirnov Statistic =
0.1, p-value = 0.2) ¡’°“√‡§≈◊ËÕπ‰À«‡ªìπÕ‘ √–°—π (· ¥ß√“¬≈–‡Õ’¬¥„π√Ÿª∑’Ë 6 ´÷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¬≈– 95) ¡’§à“‡©≈’Ë¬‡∑à“°—∫»Ÿπ¬å (t = 0.277, p-value = 0.782) ·≈–¡’§«“¡·ª√ª√«π
§ß∑’Ë∑ÿ°™à«ß‡«≈“ (Levene Statistic = 0.629, p-value = 0.802) ¥—ßπ—Èπμ—«·∫∫æ¬“°√≥å∑’Ë‰¥â¡’§«“¡‡À¡“– ¡
μ—«·∫∫æ¬“°√≥å· ¥ß¥—ßπ’È

(8)

‡¡◊ËÕ Ŷt+m  ·∑π§à“æ¬“°√≥å ≥ ‡«≈“ t + m ‚¥¬∑’Ë m = 1 ∂÷ß 13 (‡¥◊Õπ¡°√“§¡ 2556 ∂÷ß‡¥◊Õπ¡°√“§¡
2557 ®”π«π 13 §à“)

α, γ ·≈– φ ¡’§à“‡∑à“°—∫ 0.907097, 0.000051 ·≈– 0.999997 μ“¡≈”¥—∫

√Ÿª∑’Ë 5 °√“ø ACF ·≈– PACF ¢Õß§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å
‚¥¬«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß‚Œ≈μå
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3. º≈°“√‡ª√’¬∫‡∑’¬∫§«“¡·¡àπ¢Õßμ—«·∫∫æ¬“°√≥å
®“°°“√„™âμ—«·∫∫æ¬“°√≥å ‚¥¬«‘∏’∫Õ°´å-‡®π°‘π å „π ¡°“√∑’Ë (6) ‚¥¬«‘∏’°“√ª√—∫‡√’¬∫

¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß‚Œ≈μå „π ¡°“√∑’Ë (7) ·≈–‚¥¬«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’
·π«‚πâ¡·∫∫·¥¡ „π ¡°“√∑’Ë (8)  ”À√—∫°“√æ¬“°√≥å¢âÕ¡Ÿ≈™ÿ¥∑’Ë 2 π—Ëπ§◊Õ ª√‘¡“≥°“√ àßÕÕ°¬“ß
§Õ¡ª“«¥åμ—Èß·μà‡¥◊Õπ¡°√“§¡ 2556 ∂÷ß‡¥◊Õπ¡°√“§¡ 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° ǻ-‡®π°‘π å‡ªìπ«‘∏’∑’Ë¡’§«“¡·¡àπ Ÿß∑’Ë ÿ¥ ‡π◊ËÕß®“°„Àâ§à“æ¬“°√≥å∑’Ë¡’
§«“¡·μ°μà“ß°—∫¢âÕ¡Ÿ≈®√‘ßπâÕ¬∑’Ë ÿ¥ À√◊Õ¡’§à“‡ªÕ√å‡´Áπμå§«“¡§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å‡©≈’Ë¬ (MAPE) ·≈–
§à“√“°∑’Ë Õß¢Õß§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ (RMSE) μË”∑’Ë ÿ¥

√Ÿª∑’Ë 6 °√“ø ACF ·≈– PACF ¢Õß§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å
‚¥¬«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡
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 √ÿª·≈–«‘®“√≥åº≈°“√«‘®—¬
°“√«‘®—¬§√—Èßπ’È‰¥âπ”‡ πÕ«‘∏’°“√ √â“ß·≈–§—¥‡≈◊Õ°μ—«·∫∫æ¬“°√≥å∑’Ë‡À¡“– ¡°—∫ª√‘¡“≥°“√ àßÕÕ°

¬“ß§Õ¡ª“«¥å (°‘‚≈°√—¡) ‚¥¬„™â¢âÕ¡Ÿ≈μ—Èß·μà‡¥◊Õπ¡°√“§¡ 2541 ∂÷ß‡¥◊Õπ¡°√“§¡ 2557 ®”π«π 193 §à“
®“°‡«Á∫‰´μå¢Õß ”π—°ß“π‡»√…∞°‘®°“√‡°…μ√ ºŸâ«‘®—¬‰¥â·∫àß¢âÕ¡Ÿ≈ÕÕ°‡ªìπ 2 ™ÿ¥ ™ÿ¥∑’Ë 1 ‡ªìπ¢âÕ¡Ÿ≈
ª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥åμ—Èß·μà‡¥◊Õπ¡°√“§¡ 2541 ∂÷ß‡¥◊Õπ∏—π«“§¡ 2555 ®”π«π 180 §à“
 ”À√—∫°“√ √â“ßμ—«·∫∫æ¬“°√≥å¥â«¬‡∑§π‘§°“√«‘‡§√“–ÀåÕπÿ°√¡‡«≈“∑’Ë‡À¡“– ¡°—∫¢âÕ¡Ÿ≈™ÿ¥π’È¡“°∑’Ë ÿ¥
®”π«π 3 «‘∏’ ‰¥â·°à «‘∏’∫Õ°´å-‡®π°‘π å «‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß‚Œ≈μå ·≈–«‘∏’°“√ª√—∫
‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß∑’Ë¡’·π«‚πâ¡·∫∫·¥¡ ™ÿ¥∑’Ë 2 ‡ªìπ¢âÕ¡Ÿ≈ª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å
μ—Èß·μà‡¥◊Õπ¡°√“§¡ 2556 ∂÷ß‡¥◊Õπ¡°√“§¡ 2557 ®”π«π 13 §à“  ”À√—∫°“√‡ª√’¬∫‡∑’¬∫§«“¡·¡àπ
¢Õßμ—«·∫∫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“ ®“°«‘∏’°“√æ¬“°√≥å
∑—ÈßÀ¡¥ ∑’Ë‰¥â»÷°…“ «‘∏’∫Õ°´å-‡®π°‘π å‡ªìπ«‘∏’∑’Ë¡’§«“¡·¡àπ Ÿß∑’Ë ÿ¥ ÷́Ëß¡’μ—«·∫∫æ¬“°√≥å‡ªìπ

μ“√“ß∑’Ë 2 §à“®√‘ß·≈–§à“æ¬“°√≥å¢Õßª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å (°‘‚≈°√—¡) μ—Èß·μà‡¥◊Õπ¡°√“§¡ 2556
∂÷ß‡¥◊Õπ¡°√“§¡ 2557 §à“‡ªÕ√å‡´Áπμå§«“¡§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å‡©≈’Ë¬ (MAPE) ·≈–§à“√“°∑’Ë
 Õß¢Õß§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ (RMSE)

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

¬“ß§Õ¡ª“«¥å ∫Õ°´å-‡®π°‘π å ‚Œ≈μå ·¥¡

¡.§. 56 62,047,923 64,595,462 66,045,393 65,991,717
°.æ. 56 65,247,818 68,879,390 66,340,685 66,287,115
¡’.§. 56 80,633,898 70,333,046 66,635,977 66,582,513
‡¡.¬. 56 71,188,711 66,134,763 66,931,269 66,877,910
æ.§. 56 62,580,282 67,518,605 67,226,560 67,173,306
¡‘.¬. 56 54,102,836 67,156,776 67,521,852 67,468,702
°.§. 56 56,662,019 68,894,151 67,817,144 67,764,097
 .§. 56 64,679,436 70,389,113 68,112,436 68,059,491
°.¬. 56 62,088,075 69,376,691 68,407,727 68,354,884
μ.§. 56 78,646,355 70,071,627 68,703,019 68,650,277
æ.¬. 56 74,946,412 72,232,916 68,998,311 68,945,669
∏.§. 56 76,952,172 71,889,453 69,293,603 69,241,060
¡.§. 57 63,232,544 71,906,627 69,588,895 69,536,450

MAPE 10.6569 10.7264 10.6996

RMSE 7,662,244 8,049,685 7,662,537
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‡¡◊ËÕ Ŷt ·∑π§à“æ¬“°√≥å ≥ ‡«≈“ t
Yt-j ·∑πÕπÿ°√¡‡«≈“ ≥ ‡«≈“ t-j
et-j ·∑π§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å ≥ ‡«≈“ t-j

®“°°“√„™âμ—«·∫∫æ¬“°√≥å¢Õß«‘∏’∫Õ°´å-‡®π°‘π å ‰¥â§à“æ¬“°√≥åª√‘¡“≥°“√ àßÕÕ°¬“ß
§Õ¡ª“«¥åμ—Èß·μà‡¥◊Õπ°ÿ¡¿“æ—π∏å∂÷ß‡¥◊Õπ∏—π«“§¡ 2557 · ¥ß¥—ßμ“√“ß∑’Ë 3 ·≈–√Ÿª∑’Ë 7 ÷́Ëßæ∫«à“ ª√‘¡“≥
°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å¬—ß§ß¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ Õ¬à“ß‰√°Áμ“¡ª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥åÕ“®‰¡à‰¥â
¢÷ÈπÕ¬Ÿà°—∫ªí®®—¬‡«≈“‡æ’¬ßªí®®—¬‡¥’¬« ¥—ßπ—Èπ°“√»÷°…“§√—ÈßμàÕ‰ª ºŸâ«‘®—¬§«√æ‘®“√≥“ªí®®—¬Õ◊ËπÊ „π°“√ √â“ß
μ—«·∫∫æ¬“°√≥å¥â«¬ ‡™àπ ªí®®—¬¥â“π‡»√…∞°‘® §ÿ≥¿“æ¢Õßº≈º≈‘μ ·≈–Õ—μ√“·≈°‡ª≈’Ë¬π‡ß‘πμ√“ ‡ªìπμâπ

μ“√“ß∑’Ë 3 §à“æ¬“°√≥å¢Õßª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å (°‘‚≈°√—¡) μ—Èß·μà‡¥◊Õπ°ÿ¡¿“æ—π∏å∂÷ß‡¥◊Õπ
∏—π«“§¡ 2557

™à«ß‡«≈“ §à“æ¬“°√≥å ™à«ß‡«≈“ §à“æ¬“°√≥å

°.æ. 57 73,603,001  .§. 57 75,667,075
¡’.§. 57 75,645,121 °.¬. 57 74,800,239
‡¡.¬. 57 72,202,271 μ.§. 57 75,406,351
æ.§. 57 73,113,793 æ.¬. 57 77,264,596
¡‘.¬. 57 72,878,395 ∏.§. 57 76,968,705
°.§. 57 74,415,698

√Ÿª∑’Ë 7 °“√‡ª√’¬∫‡∑’¬∫Õπÿ°√¡‡«≈“ª√‘¡“≥°“√ àßÕÕ°¬“ß§Õ¡ª“«¥å ·≈–§à“æ¬“°√≥å∑—Èß 3 «‘∏’
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