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Forecasting Model in Electrical Power Consumption of
the Provincial Electricity Authority in Southern Area 2
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ABSTRACT

The objective of this research is to construct the electrical power consumption
forecasting model in period of October, 2011 to December, 2012. For the methods of
constructing the statistical forecasting model are decomposition, Holtûs exponential smoothing
and Box-Jenkins. The set of 93 values time-series data of electrical power consumption in
the Provincial Electricity Authority in Southern Area 2 during January, 2004-September,
2011 was used to form the models and then compare the accuracy of three forecasting
methods with the criterion of minimum mean squared error (MSE). It found that the Holtûs
exponential smoothing method is the most suitable for this forecasting.

Keywords: mean squared error, electrical power consumption, decomposition method, Holtûs
Method, Box-Jenkins method
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∫∑π”
ªí®®ÿ∫—π‰øøÑ“‡ªìπªí®®—¬ ”§—≠∑’Ë ÿ¥ªí®®—¬Àπ÷Ëß ‡æ√“–‰øøÑ“‡ªìπ ‘Ëß®”‡ªìπ„π°“√¥”√ß™’«‘µª√–®”«—π

·≈–‡ªìπªí®®—¬æ◊Èπ∞“π∑’Ë ”§—≠„π°“√¢—∫‡§≈◊ËÕπ∑“ß‡»√…∞°‘® ‰¡à«à“°“√ ◊ËÕ “√ °“√§¡π“§¡ °“√„Àâ§«“¡√Ÿâ
°“√»÷°…“ ·≈–°“√¡’ à«π√à«¡„π°√–∫«π°“√ª√–™“∏‘ª‰µ¬ ´÷Ëß‡ªìπ‡ß◊ËÕπ‰¢ ”§—≠µàÕÀ≈—°°“√¡πÿ…¬™π ®–‡°‘¥
¢÷Èπ·≈–¡’ª√– ‘∑∏‘¿“æ‰¡à‰¥â∂â“¢“¥ ç‰øøÑ“é ·µà‡π◊ËÕß®“°‰øøÑ“‡ªìπ ‘Ëß∑’Ë ‰¡à “¡“√∂°—°‡°Á∫‰¥â ¥—ßπ—Èπ
°“√‰øøÑ“®÷ß®”‡ªìπµâÕß®—¥À“‰øøÑ“„Àâ‡æ’¬ßæÕ°—∫§«“¡µâÕß°“√„™â‰øøÑ“µ≈Õ¥‡«≈“ ·≈–°“√°àÕ √â“ß√–∫∫
º≈‘µ‰øøÑ“ √–∫∫ àß‰øøÑ“ µâÕß„™â‡«≈“À≈“¬ªïπ—∫µ—Èß·µà¢—ÈπµÕπ°“√«“ß·ºπ °“√ÕÕ°·∫∫ ®π∂÷ß°“√°àÕ √â“ß
´÷ËßÕ“®„™â‡«≈“∂÷ß 5-7 ªï ª√–°Õ∫°—∫√–∫∫‰øøÑ“¢Õß‰∑¬¡’°“√‡™◊ËÕ¡‚¬ß°—∫ª√–‡∑»‡æ◊ËÕπ∫â“π‡æ’¬ß‡≈Á°πâÕ¬
À“°‡°‘¥°“√¢“¥·§≈π‰øøÑ“„πª√–‡∑»°Á‰¡à “¡“√∂π”‡¢â“‰øøÑ“®“°µà“ßª√–‡∑»‰¥âÕ¬à“ß‡æ’¬ßæÕ ¥—ßπ—Èπ°“√
æ¬“°√≥å§«“¡µâÕß°“√‰øøÑ“ ®÷ß¡’§«“¡®”‡ªìπÕ¬à“ß¬‘Ëß ‡æ◊ËÕ„Àâ°“√‰øøÑ“ “¡“√∂π”‰ª„™â‡ªìπ¢âÕ¡Ÿ≈„π°“√
«“ß·ºπ¢¬“¬°”≈—ßº≈‘µ‰øøÑ“ √–∫∫ “¬ àß ·≈–√–∫∫ “¬®”Àπà“¬„Àâ‡æ’¬ßæÕ°—∫§«“¡µâÕß°“√‰øøÑ“∑’Ë§“¥
«à“®–‡°‘¥¢÷ÈπµàÕ‰ª„πÕπ“§µ [1]

„πªï æ.». 2503  ¿“æ‡»√…∞°‘®  —ß§¡ ·≈–·π«∑“ß°“√æ—≤π“ª√–‡∑»‰∑¬„π™à«ß‡«≈“π—Èπ
‡ªìπµ—«·ª√ ”§—≠„π°“√°”Àπ¥∫∑∫“∑„Àâ°“√‰øøÑ“ à«π¿Ÿ¡‘¿“§ ¡’¿“√–Àπâ“∑’Ë ”§—≠ §◊Õ ‡√àß¥”‡π‘π°“√
°àÕ √â“ß√–∫∫‰øøÑ“ ‡æ◊ËÕ®”Àπà“¬°√–· ‰øøÑ“ÕÕ°‰ª„Àâ∑—Ë«∂÷ß∑ÿ°æ◊Èπ∑’Ë ∑—Èß„π√–¥—∫®—ßÀ«—¥ Õ”‡¿Õ ‰ª®π∂÷ß
™ÿ¡™π ™π∫∑∑ÿ°∑âÕß∑’Ë °“√‰øøÑ“ à«π¿Ÿ¡‘¿“§„π¬ÿ§∫ÿ°‡∫‘°®÷ßµâÕß‡√‘Ë¡µâπ¥”‡π‘πß“π¥â«¬§«“¡¡ÿàß¡—Ëπ·≈–
∑ÿà¡‡∑ ‡Õ“™π–Õÿª √√§ §«“¡¬“°≈”∫“° ¥â«¬‡§√◊ËÕß®—°√ ‡§√◊ËÕß¡◊Õ ·≈–‡∑§‚π‚≈¬’¢—Èπæ◊Èπ∞“π‡∑à“∑’Ë¡’Õ¬Ÿà„π
¢≥–π—Èπ ‚√ß‰øøÑ“‡§√◊ËÕß®—°√¥’‡´≈ À√◊Õ‚√ß‰øøÑ“À≈“¬·Ààß®÷ß∂Ÿ° √â“ß¢÷Èπ‡æ◊ËÕº≈‘µ°√–· ‰øøÑ“ ”À√—∫
∫√‘°“√„π·µà≈–æ◊Èπ∑’Ë „π¥â“π√–∫∫®”Àπà“¬·≈–√–∫∫ “¬ àß¡’°“√æ—≤π“‡æ◊ËÕª√– ‘∑∏‘¿“æ §«“¡¡—Ëπ§ß„π
°“√®à“¬°√–· ‰øøÑ“„Àâ “¡“√∂√Õß√—∫°“√¢¬“¬µ—«¥â“π°“√≈ß∑ÿπ¿“§∏ÿ√°‘® Õÿµ “À°√√¡ œ≈œ ÷́Ëß°√–®“¬
ÕÕ°‰ª Ÿà¿Ÿ¡‘¿“§¡“°¢÷Èπ‡ªìπ≈”¥—∫ π”‰ª Ÿà‚§√ß°“√°àÕ √â“ß‡™◊ËÕ¡‚¬ß ¬ÿ∫‚√ß®—°√¥’‡´≈„π√–∫∫‡¥‘¡∑’Ëµâπ∑ÿπ Ÿß
ª√– ‘∑∏‘¿“æµË” ‡ª≈’Ë¬π¡“√—∫°√–· ‰øøÑ“®“°°“√‰øøÑ“ΩÉ“¬º≈‘µ·Ààßª√–‡∑»‰∑¬ [2]

 ”À√—∫°“√æ¬“°√≥åª√‘¡“≥°“√„™â‰øøÑ“ ¡’ºŸâ∑”°“√»÷°…“‰«â ‡™àπ ß“π«‘®—¬¢Õßæ√æ√√≥ °âÕß‚°«‘∑
[3] »÷°…“§«“¡‡§≈◊ËÕπ‰À«¢Õßª√‘¡“≥°“√„™â‰øøÑ“„πÕ¥’µ¥â«¬«‘∏’°“√«‘‡§√“–ÀåÕπÿ°√¡‡«≈“ (Time series
analysis) 4 «‘∏’ ‰¥â·°à «‘∏’·¬° à«πª√–°Õ∫ (Decomposition) «‘∏’°“√∑”„Àâ‡√’¬∫·∫∫‡Õ°´å‚æ‡ππ‡™’¬≈
2 §√—Èß µ“¡·∫∫¢Õß∫√“«πå (Brownûs method) «‘∏’°“√∑”„Àâ‡√’¬∫·∫∫‡Õ°´å‚æ‡ππ‡™’¬≈ 2 §√—Èß µ“¡·∫∫
¢Õß‚Œ≈µå (Holtûs method) ·≈–«‘∏’°“√∑”„Àâ‡√’¬∫·∫∫‡Õ°´å‚æ‡ππ™’¬≈¢Õß‚Œ≈µå-«‘π‡∑Õ√å (Holt-Winters
method) º≈°“√»÷°…“æ∫«à“ «‘∏’°“√æ¬“°√≥å∑’Ë‡À¡“– ¡°—∫ª√‘¡“≥§«“¡µâÕß°“√‰øøÑ“¢ÕßºŸâ„™â‰øøÑ“
ª√–‡¿∑∫â“πÕ¬ŸàÕ“»—¬ ª√–‡¿∑Õÿµ “À°√√¡ ·≈–ª√–‡¿∑‡°…µ√°√√¡ §◊Õ «‘∏’°“√·¬° à«πª√–°Õ∫  à«π
ª√–‡¿∑∏ÿ√°‘®«‘∏’°“√æ¬“°√≥å∑’Ë‡À¡“– ¡ §◊Õ «‘∏’°“√∑”„Àâ‡√’¬∫·∫∫‡Õ° ǻ‚æ‡ππ™’¬≈¢Õß‚Œ≈µå-«‘π‡∑Õ√å
 ”À√—∫ß“π«‘®—¬¢Õßæ‘æ—≤πå ∫”√ÿß°“≠®πå ·≈–  ¡™“µ‘ ®‘√‘«‘¿“°√ [4] »÷°…“°“√æ¬“°√≥å§«“¡µâÕß°“√„™â
æ≈—ßß“π‰øøÑ“√–¬–ª“π°≈“ß¢ÕßºŸâ„™â‰øøÑ“ 4 ª√–‡¿∑ §◊Õ ∫â“πæ—°Õ“»—¬ °‘®°“√¢π“¥‡≈Á° °‘®°“√¢π“¥°≈“ß
·≈–°‘®°“√¢π“¥„À≠à ‚¥¬„™â«‘∏’°“√∑”„Àâ‡√’¬∫·∫∫‡Õ°´å‚æ‡ππ‡™’¬≈ (Exponential smoothing method)
·≈–«‘∏’∫Õ°-‡®π°‘π å (Box-Jenkins method) º≈°“√»÷°…“æ∫«à“ «‘∏’°“√æ¬“°√≥å∑’Ë‡À¡“– ¡°—∫§«“¡
µâÕß°“√„™âæ≈—ßß“π‰øøÑ“¢ÕßºŸâ„™â‰øøÑ“∑—Èß 4 ª√–‡¿∑ §◊Õ «‘∏’°“√∑”„Àâ‡√’¬∫·∫∫‡Õ° ǻ‚æ‡ππ‡™’¬≈  à«πß“π
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«‘®—¬Õ◊Ëπ ‡™àπ ß“π«‘®—¬¢Õß¬‘Ëß¬ß · π‡¥™ ·≈–§≥– [5] »÷°…“°“√«‘‡§√“–ÀåÕπÿ°√¡‡«≈“‡æ◊ËÕæ¬“°√≥å
ª√‘¡“≥°“√ àßÕÕ°°ÿâß ¥·™à·¢Áß¥â«¬«‘∏’°“√ 5 «‘∏’ §◊Õ «‘∏’°“√∑”„Àâ‡√’¬∫‡Õ° ǻ‚ª‡ππ‡™’¬≈‚Œ≈µå-«‘π‡∑Õ√å
«‘∏’·¬° à«πª√–°Õ∫ «‘∏’∫Õ°-‡®π°‘π å √Ÿª·∫∫∑√“π ‡øÕ√åøíß°å™—π ·≈–°“√æ¬“°√≥å√à«¡ º≈°“√»÷°…“æ∫
«à“ °“√«‘‡§√“–ÀåÕπÿ°√¡‡«≈“¥â«¬«‘∏’°“√æ¬“°√≥å√à«¡‡ªìπ«‘∏’°“√æ¬“°√≥å∑’Ë‡À¡“– ¡„π°“√æ¬“°√≥åª√‘¡“≥
°“√ àßÕÕ°°ÿâß ¥·™à·¢Áß

 ”À√—∫°“√æ¬“°√≥åª√‘¡“≥°“√„™â‰øøÑ“¢Õß°“√‰øøÑ“ à«π¿Ÿ¡‘¿“§‡¢µ 2 ¿“§„µâ  “¡“√∂∑”„Àâ
§“¥°“√≥å∂÷ßª√‘¡“≥°“√„™â‰øøÑ“∑’Ë®–‡°‘¥¢÷Èπ„πÕπ“§µ ·≈–π”§à“æ¬“°√≥å∑’Ë‰¥âπ—Èπ¡“„™âª√–‚¬™πå ¥—ßπ—Èπ
ºŸâ«‘®—¬®÷ßµ—¥ ‘π„®æ¬“°√≥å¥â«¬«‘∏’°“√·¬° à«πª√–°Õ∫¢ÕßÕπÿ°√¡‡«≈“ «‘∏’°“√∑”„Àâ‡√’¬∫·∫∫‡Õ°´å‚æ‡ππ-
‡™’¬≈¥â«¬«‘∏’¢Õß‚Œ≈µå ·≈–«‘∏’∫Õ°-‡®π°‘π å ‡π◊ËÕß®“°‡ªìπ«‘∏’°“√æ¬“°√≥å∑’Ëπ‘¬¡„™â„πß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß
°—∫°“√æ¬“°√≥å ‡ªìπ«‘∏’°“√∑’Ë»÷°…“‰¥âßà“¬·≈–‡À¡“– ¡°—∫¢âÕ¡Ÿ≈∑’Ë¡’·π«‚πâ¡ ºŸâ«‘®—¬¡’§«“¡§“¥À«—ß‡ªìπ
Õ¬à“ß¬‘Ëß«à“ º≈°“√æ¬“°√≥åª√‘¡“≥°“√„™â‰øøÑ“®“°µ—«·∫∫æ¬“°√≥å∑’Ë‡À¡“– ¡∑’Ë ÿ¥ ®–‡ªìπ “√ π‡∑»Àπ÷Ëß
∑’Ë¡’§«“¡ ”§—≠  “¡“√∂π”‰ª„™âª√–‚¬™πå„π¥â“π°“√«“ß·ºπ ·≈–°“√æ—≤π“„π°“√º≈‘µ‰øøÑ“„Àâ‡æ’¬ßæÕ
°—∫§«“¡µâÕß°“√¢Õßª√‘¡“≥°“√„™â‰øøÑ“„πæ◊Èπ∑’Ë°“√‰øøÑ“ à«π¿Ÿ¡‘¿“§‡¢µ 2 ¿“§„µâ

«‘∏’¥”‡π‘π°“√«‘®—¬
¢âÕ¡Ÿ≈ª√‘¡“≥°“√„™â‰øøÑ“∑’Ë„™â„π°“√«‘®—¬§√—Èßπ’È‰¥â¡“®“°§«“¡™à«¬‡À≈◊Õ¢ÕßÀπà«¬«‘®—¬æ≈—ßß“π

≈¡-· ßÕ“∑‘µ¬å ¡À“«‘∑¬“≈—¬∑—°…‘≥ «‘∑¬“‡¢µæ—∑≈ÿß ´÷Ëß‡ªìπ¢âÕ¡Ÿ≈ª√‘¡“≥°“√„™â‰øøÑ“√“¬‡¥◊Õπ µ—Èß·µà
‡¥◊Õπ¡°√“§¡ æ.». 2547 ∂÷ß‡¥◊Õπ°—π¬“¬π æ.». 2554 ®”π«π 93 §à“ ºŸâ«‘®—¬‰¥â·∫àß¢âÕ¡Ÿ≈ÕÕ°‡ªìπ 2 ™ÿ¥
´÷Ëßª√–°Õ∫¥â«¬™ÿ¥·√° §◊Õ ¢âÕ¡Ÿ≈µ—Èß·µà‡¥◊Õπ¡°√“§¡ æ.». 2547 ∂÷ß‡¥◊Õπ¡‘∂ÿπ“¬π æ.». 2552 ®”π«π
66 §à“  ”À√—∫°“√ √â“ßµ—«·∫∫æ¬“°√≥å¥â«¬«‘∏’°“√∑“ß ∂‘µ‘ 3 «‘∏’ §◊Õ «‘∏’°“√·¬° à«πª√–°Õ∫¢ÕßÕπÿ°√¡
‡«≈“ «‘∏’°“√∑”„Àâ‡√’¬∫·∫∫‡Õ° ǻ‚æ‡ππ‡™’¬≈¥â«¬«‘∏’¢Õß‚Œ≈µå ·≈–«‘∏’∫Õ° ǻ-‡®π°‘π å ·≈–™ÿ¥∑’Ë Õß §◊Õ
¢âÕ¡Ÿ≈µ—Èß·µà‡¥◊Õπ°√°Æ“§¡ æ.». 2552 ∂÷ß‡¥◊Õπ°—π¬“¬π æ.». 2554 ®”π«π 27 §à“  ”À√—∫°“√µ√«®
 Õ∫ª√– ‘∑∏‘¿“æ¢Õß«‘∏’°“√æ¬“°√≥å 3 «‘∏’ ¥â«¬‡°≥±å¢Õß§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ (MSE)
∑’ËµË”∑’Ë ÿ¥ ‡¡◊ËÕ‰¥â«‘∏’°“√æ¬“°√≥å∑’Ë‡À¡“– ¡·≈â« ®÷ßπ”¢âÕ¡Ÿ≈∑—ÈßÀ¡¥ 93 §à“ ¡“ √â“ßµ—«·∫∫‡æ◊ËÕπ”‰ª
æ¬“°√≥åª√‘¡“≥°“√„™â‰øøÑ“µ—Èß·µà‡¥◊Õπµÿ≈“§¡ æ.». 2554 ∂÷ß‡¥◊Õπ∏—π«“§¡ æ.». 2555 ¢—ÈπµÕπ
°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ ≥ ∑’Ëπ’È ºŸâ«‘®—¬·∫àßÕÕ°‡ªìπ 5 ¢—ÈπµÕπ ¥—ßπ’È

1. °“√»÷°…“≈—°…≥–°“√‡§≈◊ËÕπ‰À«¢ÕßÕπÿ°√¡‡«≈“
°“√»÷°…“≈—°…≥–°“√‡§≈◊ËÕπ‰À«¢ÕßÕπÿ°√¡‡«≈“‡ªìπ°“√æ‘®“√≥“„π‡∫◊ÈÕßµâπ«à“Õπÿ°√¡‡«≈“

¡’°“√‡ª≈’Ë¬π·ª≈ß„π≈—°…≥–„¥ ¡’ à«πª√–°Õ∫¢ÕßÕπÿ°√¡‡«≈“„¥∫â“ß (·π«‚πâ¡ ƒ¥Ÿ°“≈ «—Ø®—°√ À√◊Õ
‡Àµÿ°“√≥å∑’Ëº‘¥ª°µ‘) ‚¥¬æ‘®“√≥“®“°°√“ø¢ÕßÕπÿ°√¡‡«≈“‡∑’¬∫°—∫‡«≈“ [6, 7]

2. °“√æ¬“°√≥å‚¥¬«‘∏’°“√·¬° à«πª√–°Õ∫¢ÕßÕπÿ°√¡‡«≈“
°“√«‘‡§√“–ÀåÕπÿ°√¡‡«≈“·∫∫·¬° à«π‡ªìπ«‘∏’°“√«‘‡§√“–Àå∑’Ë‡πâπ°“√·¬°·µà≈– à«π

ª√–°Õ∫¢ÕßÕπÿ°√¡‡«≈“ÕÕ°®“°°—π ·µà≈– à«πª√–°Õ∫∑’Ë·¬°ÕÕ°¡“‰¥â®–æ∫≈—°…≥–°“√‡§≈◊ËÕπ‰À«¢Õß
Õπÿ°√¡‡«≈“·≈–π”‰ª √â“ß ¡°“√æ¬“°√≥åµàÕ‰ª‰¥â [6, 7] °“√æ¬“°√≥å√–¬– —Èπ‡ªìπ°“√æ¬“°√≥å¢âÕ¡Ÿ≈
∑’Ë¡’™à«ß‡«≈“∑’Ë —Èπ°«à“ 1 ªï-2 ªï  à«πª√–°Õ∫¢ÕßÕπÿ°√¡‡«≈“∑’Ë¡’Õ‘∑∏‘æ≈µàÕ§à“æ¬“°√≥å√–¬– —Èπ §◊Õ
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·π«‚πâ¡ (Trend) ·≈–§«“¡º—π·ª√µ“¡ƒ¥Ÿ°“≈ (Seasonal)  ”À√—∫§«“¡º—π·ª√µ“¡«—Ø®—°√ (Cyclical)
·≈–§«“¡º—π·ª√‡π◊ËÕß®“°‡Àµÿ°“√≥å∑’Ëº‘¥ª°µ‘ (Irregular) ®–‰¡àπ‘¬¡π”¡“æ‘®“√≥“ ‡π◊ËÕß®“°‰¡à “¡“√∂
§“¥°“√≥å‰¥â«à“®–‡°‘¥¢÷Èπ„π™à«ß‡«≈“„¥ [7] ≥ ∑’Ëπ’È ‡π◊ËÕß®“°≈—°…≥–°“√‡§≈◊ËÕπ‰À«¢ÕßÕπÿ°√¡‡«≈“
ª√‘¡“≥°“√„™â‰øøÑ“ª√–°Õ∫¥â«¬·π«‚πâ¡Õ¬à“ß‡¥’¬« ®÷ß‰¡à¡’ à«πª√–°Õ∫Õ◊Ëπ ¥—ßπ—Èπ µ—«·∫∫æ¬“°√≥å∑—Ë«‰ª
¢Õß«‘∏’°“√·¬° à«πª√–°Õ∫¢ÕßÕπÿ°√¡‡«≈“ · ¥ß‡ªìπ ¡°“√‰¥â¥—ßπ’È

Ŷ = T (1)

‡¡◊ËÕ Ŷ §◊Õ §à“æ¬“°√≥å
T §◊Õ ·π«‚πâ¡

°“√À“§«“¡ —¡æ—π∏å√–À«à“ß·π«‚πâ¡°—∫‡«≈“∑’Ë‡ª≈’Ë¬π‰ª ∑’ËÕ¬Ÿà„π√Ÿª‡ âπµ√ß

Ŷt = at + btm (2)

‡¡◊ËÕ Ŷt §◊Õ §à“æ¬“°√≥å ≥ ‡«≈“ t
m §◊Õ ®”π«π™à«ß‡«≈“∑’ËµâÕß°“√æ¬“°√≥å‰ª¢â“ßÀπâ“
at ·≈– bt §◊Õ §à“§ß∑’Ë

at = Y_bX bt = 
X2_nX2

XY_nYX∑
∑

3. °“√æ¬“°√≥å‚¥¬«‘∏’°“√∑”„Àâ‡√’¬∫·∫∫‡Õ°´å‚æ‡ππ‡™’¬≈¥â«¬«‘∏’¢Õß‚Œ≈µå (Holt)
«‘∏’°“√∑”„Àâ‡√’¬∫·∫∫‡Õ° ǻ‚æ‡ππ‡™’¬≈¥â«¬«‘∏’¢Õß‚Œ≈µå ‡ªìπ«‘∏’°“√∑’Ë‡À¡“– ¡°—∫Õπÿ°√¡

‡«≈“∑’Ë¡’·π«‚πâ¡‡ªìπÕß§åª√–°Õ∫ ‚¥¬„Àâ§«“¡ ”§—≠·°à¢âÕ¡Ÿ≈·µà≈–µ—«‰¡à‡∑à“°—π ®÷ß¡’§à“§ß∑’Ë ”À√—∫∑”„Àâ
‡√’¬∫ 2 §à“ §◊Õ α (Alpha) ·≈– γ (Gamma) ‚¥¬∑’Ë α §◊Õ §à“§ß∑’Ë°“√∑”„Àâ‡√’¬∫√–À«à“ß¢âÕ¡Ÿ≈°—∫§à“
æ¬“°√≥å ·≈– 0 ≤ α ≤ 1 γ §◊Õ §à“§ß∑’Ë°“√∑”„Àâ‡√’¬∫√–À«à“ß·π«‚πâ¡®√‘ß°—∫§à“ª√–¡“≥¢Õß·π«‚πâ¡
·≈– 0 ≤ γ ≤ 1 µ—«·∫∫æ¬“°√≥å∑—Ë«‰ª¢Õß°“√∑”„Àâ‡√’¬∫·∫∫‡Õ°´å‚æ‡ππ‡™’¬≈¥â«¬«‘∏’¢Õß‚Œ≈µå
· ¥ß‡ªìπ ¡°“√‰¥â¥—ßπ’È

Ŷt+m = at + btm (3)

‚¥¬∑’Ë Ŷt+m §◊Õ §à“æ¬“°√≥å ≥ ‡«≈“ t+m
at §◊Õ §à“ª√–¡“≥¢Õßæ“√“¡‘‡µÕ√å ́ ÷Ëß at = αYt + (1-α)(αt-1 + bt-1)
bt §◊Õ §à“ª√–¡“≥¢Õßæ“√“¡‘‡µÕ√å ´÷Ëß bt = γ(at-at-1) + (1-γ)bt-1
m §◊Õ ®”π«π™à«ß‡«≈“∑’ËµâÕß°“√æ¬“°√≥å‰ª¢â“ßÀπâ“

¢—ÈπµÕπ°“√ √â“ßµ—«·∫∫æ¬“°√≥å¢Õß«‘∏’°“√∑”„Àâ‡√’¬∫·∫∫‡Õ° ǻ‚æ‡ππ‡™’¬≈¥â«¬«‘∏’¢Õß‚Œ≈µå
‚¥¬„™â‚ª√·°√¡ ”‡√Á®√Ÿª∑“ß ∂‘µ‘  √ÿª‰¥â¥—ßπ’È

¢—ÈπµÕπ∑’Ë 1 °”Àπ¥§à“§ß∑’Ë∑’Ë∑”„Àâ‡√’¬∫ 2 §à“ §◊Õ α ·≈– γ ‚¥¬∑’Ë 0 ≤ α ≤ 1 ·≈– 0 ≤ γ ≤ 1
‚¥¬∑’Ë°”Àπ¥§à“ α ·≈– γ ∑’Ë∑”„Àâ§à“ (Sum Squared of Error: SSE) µË”∑’Ë ÿ¥
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¢—ÈπµÕπ∑’Ë 2 °”Àπ¥§à“‡√‘Ë¡µâπ a0 = Y1 ·≈– b0 = 
Yn

_Y1

n_1
¢—ÈπµÕπ∑’Ë 3 §”π«≥§à“ at ·≈–§à“§«“¡™—π bt

®“° at = αYt+(1-α)(αt-1+bt-1) ·≈– bt = γ(at-at-1)+(1-γ)bt-1
¢—ÈπµÕπ∑’Ë 4 ·∑π§à“ at ·≈– bt „π ¡°“√∑’Ë (3) ‡æ◊ËÕæ¬“°√≥å§à“¢Õß m ™à«ß‡«≈“¢â“ßÀπâ“

4. °“√æ¬“°√≥å‚¥¬«‘∏’∫Õ°´å-‡®π°‘π å
 ”À√—∫°“√æ¬“°√≥å√–¬– —Èπ «‘∏’∫Õ° ǻ-‡®π°‘π å ‡ªìπ«‘∏’°“√æ¬“°√≥å∑’Ë¡’§«“¡∂Ÿ°µâÕß Ÿß

°«à“«‘∏’Õ◊ËπÊ [6] ‚¥¬¡’µ—«·∫∫æ¬“°√≥å∑—Ë«‰ª¢Õß«‘∏’∫Õ° ǻ-‡®π°‘π å §◊Õ Autoregressive Integrated
Moving Average of Order p, d and q ·∑π¥â«¬µ—«¬àÕ §◊Õ ARIMA (p, d, q) · ¥ß‡ªìπ ¡°“√‰¥â
¥—ßπ’È [8, 9]

(1-B)d φp(B)Yt = δ+θq(B)εt (4)

‡¡◊ËÕ Yt §◊Õ ¢âÕ¡Ÿ≈Õπÿ°√¡‡«≈“
εt §◊Õ Õπÿ°√¡‡«≈“¢Õß§«“¡§≈“¥‡§≈◊ËÕπ∑’Ë¡’°“√·®°·®ßª°µ‘·≈–‡ªìπ

Õ‘ √–°—π ¥â«¬§à“‡©≈’Ë¬‡∑à“°—∫»Ÿπ¬å ·≈–§«“¡·ª√ª√«π§ß∑’Ë∑ÿ°™à«ß‡«≈“ t = 1, 2, ..., n
n §◊Õ ®”π«π¢âÕ¡Ÿ≈„πÕπÿ°√¡‡«≈“
d §◊Õ ≈”¥—∫∑’Ë¢Õß°“√À“º≈µà“ß
B §◊Õ µ—«¥”‡π‘π°“√∂Õ¬À≈—ß (Backward Operator) ‚¥¬∑’Ë BdYt = Yt-d

 δ = µφp(B)§◊Õ §à“§ß∑’Ë ‚¥¬∑’Ë µ §◊Õ §à“‡©≈’Ë¬¢ÕßÕπÿ°√¡‡«≈“∑’Ë ‡µ™—ππ“√’
 φp(B) = 1_φ1B

_φ2B
2_ ... _φpB

p
 §◊Õ µ—«¥”‡π‘π°“√ À —¡æ—π∏å„πµ—«‡Õß·∫∫‰¡à¡’ƒ¥Ÿ°“≈Õ—π¥—∫∑’Ë

p (Non-Seasonal Autoregressive Operator of Order p; AR(p))
 θq(B) = 1_θ1B

_θ2B
2_ ... _θqB

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

q (Non-Seasonal Moving Average Operator of Order q; MA(q))
¢—ÈπµÕπ°“√ √â“ßµ—«·∫∫æ¬“°√≥å¢Õß«‘∏’∫Õ°´å-‡®π°‘π å ‚¥¬„™â‚ª√·°√¡ ”‡√Á®√Ÿª∑“ß ∂‘µ‘

 √ÿª‰¥â¥—ßπ’È
¢—ÈπµÕπ∑’Ë 1 æ‘®“√≥“Õπÿ°√¡‡«≈“‡ªìπ ‡µ™—ππ“√’ (Stationary Time Series) À√◊Õ‰¡à

‚¥¬æ‘®“√≥“®“°°√“ø¢ÕßÕπÿ°√¡‡«≈“‡∑’¬∫°—∫‡«≈“ (Yt, t) °√“øøíß°å™—π
 À —¡æ—π∏å„πµ—«‡Õß (Autocorrelation Function: ACF) ·≈–°√“øøíß°å™—π
 À —¡æ—π∏å„πµ—«‡Õß∫“ß à«π (Partial Autocorrelation Function: PACF)
À“°æ∫«à“Õπÿ°√¡‡«≈“‰¡à‡ªìπ ‡µ™—ππ“√’ ®–∑”°“√·ª≈ßÕπÿ°√¡‡«≈“„À¡à„Àâ
‡ªìπ ‡µ™—ππ“√’°àÕπ∑’Ë®–∑”¢—ÈπµÕπµàÕ‰ª

¢—ÈπµÕπ∑’Ë 2 °”Àπ¥µ—«·∫∫∑’Ë‡ªìπ‰ª‰¥â®“°°√“ø ACF ·≈– PACF ¢ÕßÕπÿ°√¡‡«≈“∑’Ë
‡ªìπ ‡µ™—ππ“√’

¢—ÈπµÕπ∑’Ë 3 ª√–¡“≥§à“æ“√“¡‘‡µÕ√å¢Õßµ—«·∫∫·≈–µ—¥æ“√“¡‘‡µÕ√å∑’Ë‰¡à¡’π—¬ ”§—≠ÕÕ°
®“°µ—«·∫∫§√—Èß≈– 1 µ—« ®“°π—Èπ°”Àπ¥µ—«·∫∫„À¡à·≈–∑”¢—ÈπµÕππ’È´È”
®π°«à“®–‰¥âµ—«·∫∫∑’Ëª√–°Õ∫¥â«¬æ“√“¡‘‡µÕ√å∑’Ë¡’π—¬ ”§—≠∑—ÈßÀ¡¥
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¢—ÈπµÕπ∑’Ë 4 ‡≈◊Õ°µ—«·∫∫∑’Ë¡’§à“‡°≥±å “√ π‡∑»‡∫¬å‡´’¬π (Bayesian Information
Criterion: BIC) µË”∑’Ë ÿ¥ ¡’§à“ ∂‘µ‘ Ljung-Box Q ∑’Ë‰¡à¡’π—¬ ”§—≠ ·≈–
Õπÿ°√¡‡«≈“¢Õß§à“ª√–¡“≥§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å (et ) ¡’°“√
‡§≈◊ËÕπ‰À«∑’Ë‡ªìπÕ‘ √–°—π ‚¥¬æ‘®“√≥“®“°°√“ø ACF ·≈– PACF ¢Õß (et )

¢—ÈπµÕπ∑’Ë 5 æ¬“°√≥å¢âÕ¡Ÿ≈„πÕπ“§µ ‚¥¬„™âµ—«·∫∫∑’Ë¥’∑’Ë ÿ¥®“°¢—ÈπµÕπ∑’Ë 4

5. °“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß°“√æ¬“°√≥å
°“√«‘®—¬§√—Èßπ’È‰¥â∑”°“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß«‘∏’°“√æ¬“°√≥å 3 «‘∏’ §◊Õ«‘∏’°“√·¬°

 à«πª√–°Õ∫¢ÕßÕπÿ°√¡‡«≈“ «‘∏’°“√∑”„Àâ‡√’¬∫·∫∫‡Õ°´å‚æ‡ππ‡™’¬≈¥â«¬«‘∏’¢Õß‚Œ≈µå ·≈–«‘∏’∫Õ°´å-
‡®π°‘π å ‚¥¬æ‘®“√≥“®“°‡°≥±å¢Õß§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ «‘∏’°“√æ¬“°√≥å∑’Ë¡’§à“ MSE
µË”∑’Ë ÿ¥ §◊Õ «‘∏’∑’Ë¡’ª√– ‘∑∏‘¿“æ„π°“√æ¬“°√≥å Ÿß∑’Ë ÿ¥ ‡π◊ËÕß®“°¡’§«“¡·µ°µà“ß√–À«à“ß¢âÕ¡Ÿ≈®√‘ß°—∫
§à“æ¬“°√≥åπâÕ¬∑’Ë ÿ¥ ´÷Ëß Ÿµ√¢Õß MSE ‡ªìπ¥—ßπ’È

MSE = =1
n

n

t=1
∑

n

t=1
∑et

2 1
n )(Yt

_Ŷt
   2

(5)

‡¡◊ËÕ Yt §◊Õ ¢âÕ¡Ÿ≈Õπÿ°√¡‡«≈“ ≥ ‡«≈“ t

Ŷt §◊Õ §à“æ¬“°√≥å ≥ ‡«≈“ t
n §◊Õ ®”π«π¢âÕ¡Ÿ≈„πÕπÿ°√¡‡«≈“

º≈°“√«‘®—¬
º≈°“√«‘®—¬„π°“√»÷°…“§√—Èßπ’È ºŸâ«‘®—¬·∫àßÕÕ°‡ªìπ 5  à«π µ“¡¢—ÈπµÕπ¢Õß«‘∏’¥”‡π‘π°“√«‘®—¬ ¥—ßπ’È

1. º≈°“√»÷°…“≈—°…≥–°“√‡§≈◊ËÕπ‰À«¢ÕßÕπÿ°√¡‡«≈“
º≈®“°°“√æ‘®“√≥“°√“ø≈—°…≥–°“√‡§≈◊ËÕπ‰À«¢ÕßÕπÿ°√¡‡«≈“ª√‘¡“≥°“√„™â‰øøÑ“¢Õß

°“√‰øøÑ“ à«π¿Ÿ¡‘¿“§‡¢µ 2 ¿“§„µâ √“¬‡¥◊Õπ µ—Èß·µà‡¥◊Õπ¡°√“§¡ æ.». 2547 ∂÷ß‡¥◊Õπ¡‘∂ÿπ“¬π æ.». 2552
®”π«π 66 §à“ ¥—ß√Ÿª∑’Ë 1 æ∫«à“ ‡¡◊ËÕ‡«≈“‡æ‘Ë¡¢÷Èπ ª√‘¡“≥°“√„™â‰øøÑ“¡’°“√‡§≈◊ËÕπ‰À«‡æ‘Ë¡¢÷Èπ‡™àπ°—π
¥—ßπ—ÈπÕ“®°≈à“«‰¥â«à“ Õπÿ°√¡‡«≈“™ÿ¥π’È¡’‡æ’¬ß·π«‚πâ¡‡∑à“π—Èπ
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2. º≈°“√æ¬“°√≥å‚¥¬«‘∏’°“√·¬° à«πª√–°Õ∫¢ÕßÕπÿ°√¡‡«≈“
º≈®“°°“√æ‘®“√≥“°√“ø≈—°…≥–°“√‡§≈◊ËÕπ‰À«¢ÕßÕπÿ°√¡‡«≈“ª√‘¡“≥°“√„™â‰øøÑ“¢Õß

°“√‰øøÑ“ à«π¿Ÿ¡‘¿“§‡¢µ 2 ¿“§„µâ √“¬‡¥◊Õπ æ∫«à“¢âÕ¡Ÿ≈¡’≈—°…≥–‡ªìπ·π«‚πâ¡‡æ’¬ßÕ¬à“ß‡¥’¬« ¥—ßπ—Èπ
µ—«·∫∫∑’Ë„™â„π°“√æ¬“°√≥å §◊Õ Ŷ = T ·≈– √â“ß‡ âπ·π«‚πâ¡¥â«¬«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ ®“°°“√µ√«®
 Õ∫¢âÕµ°≈ß‡∫◊ÈÕßµâπ æ∫«à“ª√‘¡“≥°“√„™â‰øøÑ“¢Õß°“√‰øøÑ“ à«π¿Ÿ¡‘¿“§‡¢µ 2 ¿“§„µâ ¡’°“√·®°·®ßª°µ‘
·≈–§«“¡·ª√ª√«π§ß∑’Ë ‰¥âµ—«·∫∫æ¬“°√≥åª√‘¡“≥°“√„™â‰øøÑ“¢Õß°“√‰øøÑ“ à«π¿Ÿ¡‘¿“§‡¢µ 2 ¿“§„µâ
¥—ß ¡°“√∑’Ë 6 ·≈–°√“ø°“√‡ª√’¬∫‡∑’¬∫§à“®√‘ß°—∫°“√æ¬“°√≥å¥â«¬«‘∏’°“√·¬° à«πª√–°Õ∫¢ÕßÕπÿ°√¡‡«≈“
¥—ß√Ÿª∑’Ë 2

Ŷt = 728.101 + 5.153m (6)

‡¡◊ËÕ m §◊Õ ®”π«π™à«ß‡«≈“∑’ËµâÕß°“√æ¬“°√≥å‰ª≈à«ßÀπâ“

√Ÿª∑’Ë 1 ≈—°…≥–°“√‡§≈◊ËÕπ‰À«¢ÕßÕπÿ°√¡‡«≈“ª√‘¡“≥°“√„™â‰øøÑ“¢Õß°“√‰øøÑ“ à«π¿Ÿ¡‘¿“§‡¢µ 2 ¿“§„µâ
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3. º≈°“√æ¬“°√≥å‚¥¬«‘∏’°“√∑”„Àâ‡√’¬∫·∫∫‡Õ°´å‚æ‡ππ‡™’¬≈¥â«¬«‘∏’¢Õß‚Œ≈µå
æ‘®“√≥“‡≈◊Õ°§à“ Alpha ·≈– Gamma µ—Èß·µà 0-1 ‚¥¬°“√∑¥≈Õß·ª√§à“ Alpha ·≈–

Gamma „Àâ‡æ‘Ë¡¢÷Èπ∑’≈– 0.10 ·≈â«‡≈◊Õ°§à“ Alpha ·≈– Gamma ∑’Ë∑”„Àâ SSE ¡’§à“µË”∑’Ë ÿ¥ ¥—ß· ¥ß„π
µ“√“ß∑’Ë 1 æ∫«à“§à“ Alpha = 0.8, Gamma = 0 ∑”„Àâ§à“ SSE µË”∑’Ë ÿ¥ §◊Õ 44,867.32427

µ“√“ß∑’Ë 1 · ¥ß§à“¢Õß Alpha Gamma ·≈– SSE ¢Õß«‘∏’°“√∑”„Àâ‡√’¬∫·∫∫‡Õ°´å‚æ‡ππ‡™’¬≈¥â«¬«‘∏’
¢Õß‚Œ≈µå

Alpha Gamma SSE
8000000 .0000000 44,867.32427
.7000000 .0000000 44,895.18456
.9000000 .0000000 45,308.99697
.6000000 .0000000 45,371.24781
.5000000 .0000000 46,258.52707
1.000000 .0000000 46,262.76977
.4000000 .0000000 47,437.28295
.3000000 .0000000 48,625.83429
.2000000 .0000000 49,462.95986
.1000000 .0000000 50,257.00387

°”Àπ¥§à“‡√‘Ë¡µâπ a0 = 740 ·≈– b0 = 4.69385 ¥—ß· ¥ß„π√Ÿª∑’Ë 3

√Ÿª∑’Ë 2 °“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈ª√‘¡“≥°“√„™â‰øøÑ“√–À«à“ß§à“®√‘ß°—∫«‘∏’ Decomposition
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®“° ¡°“√∑’Ë 3 ‰¥âµ—«·∫∫ª√‘¡“≥°“√„™â‰øøÑ“¢Õß°“√‰øøÑ“ à«π¿Ÿ¡‘¿“§‡¢µ 2 ¿“§„µâ ¥—ß ¡°“√∑’Ë
7 ·≈–°√“ø°“√‡ª√’¬∫‡∑’¬∫§à“®√‘ß°—∫°“√æ¬“°√≥å¥â«¬«‘∏’°“√∑”„Àâ‡√’¬∫·∫∫‡Õ°´å‚æ‡ππ‡™’¬≈¥â«¬«‘∏’
¢Õß‚Œ≈µå ¥—ß√Ÿª∑’Ë 4

Ŷt = 1,050.52710 + 4.69385m (7)

√Ÿª∑’Ë 3 · ¥ß§à“‡√‘Ë¡µâπ¢Õß«‘∏’°“√∑”„Àâ‡√’¬∫·∫∫‡Õ°´å‚æ‡ππ‡™’¬≈¥â«¬«‘∏’¢Õß‚Œ≈µå

√Ÿª∑’Ë 4 °“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈ª√‘¡“≥°“√„™â‰øøÑ“√–À«à“ß§à“®√‘ß°—∫«‘∏’¢Õß‚Œ≈µå

4. º≈°“√æ¬“°√≥å‚¥¬«‘∏’∫Õ°´å-‡®π°‘π å
º≈®“°°“√æ‘®“√≥“°√“ø≈—°…≥–°“√‡§≈◊ËÕπ‰À«¢ÕßÕπÿ°√¡ª√‘¡“≥°“√„™â‰øøÑ“¢Õß°“√

‰øøÑ“ à«π¿Ÿ¡‘¿“§‡¢µ 2 ¿“§„µâ °√“ø ACF ·≈– PACF ¥—ß√Ÿª∑’Ë 1, 5-6 æ∫«à“Õπÿ°√¡‡«≈“¬—ß‰¡à‡ªìπ
 ‡µ™—ππ“√’ ‚¥¬°√“ø ACF „π√Ÿª∑’Ë 5 ¡’≈—°…≥–°“√‡§≈◊ËÕπ‰À«∑’Ë≈¥≈ßÕ¬à“ß™â“Ê ¢≥–∑’Ë°√“ø PACF „π
√Ÿª∑’Ë 6 ¡’§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å∫“ß à«π Ÿß„π™à«ß‡«≈“·√° ·≈â«≈¥≈ß ¥—ßπ—Èπ ≥ ∑’Ëπ’È®÷ß·ª≈ß¢âÕ¡Ÿ≈¥â«¬
°“√À“º≈µà“ß≈”¥—∫∑’Ë 1 °√“ø ACF ·≈– PACF ¢ÕßÕπÿ°√¡‡«≈“∑’Ë·ª≈ß¢âÕ¡Ÿ≈·≈â« · ¥ß¥—ß√Ÿª∑’Ë 7-8
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√Ÿª∑’Ë 5 °√“ø ACF ¢ÕßÕπÿ°√¡‡«≈“ª√‘¡“≥°“√„™â‰øøÑ“¢Õß°“√‰øøÑ“ à«π¿Ÿ¡‘¿“§‡¢µ 2 ¿“§„µâ

√Ÿª∑’Ë 6 °√“ø PACF ¢ÕßÕπÿ°√¡‡«≈“ª√‘¡“≥°“√„™â‰øøÑ“¢Õß°“√‰øøÑ“ à«π¿Ÿ¡‘¿“§‡¢µ 2 ¿“§„µâ
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√Ÿª∑’Ë 7 °√“ø ACF ¢ÕßÕπÿ°√¡‡«≈“ª√‘¡“≥°“√„™â‰øøÑ“¢Õß°“√‰øøÑ“ à«π¿Ÿ¡‘¿“§‡¢µ 2 ¿“§„µâ
‡¡◊ËÕ·ª≈ß¢âÕ¡Ÿ≈¥â«¬°“√À“º≈µà“ß≈”¥—∫∑’Ë 1

√Ÿª∑’Ë 8 °√“ø PACF ¢ÕßÕπÿ°√¡‡«≈“ª√‘¡“≥°“√„™â‰øøÑ“¢Õß°“√‰øøÑ“ à«π¿Ÿ¡‘¿“§‡¢µ 2 ¿“§„µâ
‡¡◊ËÕ·ª≈ß¢âÕ¡Ÿ≈¥â«¬°“√À“º≈µà“ß≈”¥—∫∑’Ë 1
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®“°°√“ø ACF ·≈– PACF ¢ÕßÕπÿ°√¡‡«≈“∑’Ë·ª≈ß¢âÕ¡Ÿ≈¥â«¬°“√À“º≈µà“ß≈”¥—∫∑’Ë 1 ·≈â«
¥—ß√Ÿª∑’Ë 7-8 æ∫«à“Õπÿ°√¡‡«≈“¡’≈—°…≥–‡ªìπ ‡µ™—ππ“√’ ®÷ß°”Àπ¥µ—«·∫∫æ¬“°√≥å∑’Ë‡ªìπ‰ª‰¥â æ√âÕ¡°—∫
ª√–¡“≥§à“æ“√“¡‘‡µÕ√å ¥—ß· ¥ß„πµ“√“ß∑’Ë 2 ‚¥¬µ—«·∫∫æ¬“°√≥å∑’Ë¡’§à“ BIC µË”∑’Ë ÿ¥ ·≈–¡’§à“ ∂‘µ‘
Ljung-Box Q ‰¡à¡’π—¬ ”§—≠∑’Ë√–¥—∫ 0.05 §◊Õ µ—«·∫∫ MA(20) ∑’Ë‰¡à¡’æ®πå¢Õß§à“§ß∑’Ë ¥—ß· ¥ß„π
µ“√“ß∑’Ë 3

µ“√“ß∑’Ë 2 §à“ª√–¡“≥æ“√“¡‘‡µÕ√å¢Õßµ—«·∫∫æ¬“°√≥å

µ—«·∫∫æ¬“°√≥å

Estimated Parameters AR(2,7,10,19) AR(2,7,10) AR(2,7) AR(2) MA(20) MA(20)

MA(20) MA(20) MA(20) MA(20) no constant

Constant
Estimate 4.52471 4.53412 4.50262 4.44075 0.35375 -

P-value 0.00450 0.00490 0.00820 0.02370 0.06220

AR(2) Estimate -0.19676 -0.19439 -0.20726 0.18203 - -

φ2 P-value 0.00620 0.14250 0.11360 0.16100

AR(7) Estimate -0.16782 -0.17364 -0.16518 - - -

φ7 P-value 0.14170 0.18770 0.20670

AR(10) Estimate -0.09931 -0.10094 - - - -

φ10 P-value 0.21800 0.44750

AR(19) Estimate -0.03461 - - - - -

φ19 P-value 0.82250

MA(20) Estimate 0.44631 0.43520 0.43090 0.42006 0.40765 0.36801

φ20 P-value 0.00620 0.00560 0.00500 0.00490 0.00620 0.01390

µ“√“ß∑’Ë 3 §à“ BIC ·≈–§à“ ∂‘µ‘ Ljung-Box Q ¢Õßµ—«·∫∫æ¬“°√≥å

Ljung-Box Q (at lag 24)
µ—«·∫∫æ¬“°√≥å BIC

statistics p-value

AR(2,7,10,19)MA(20) 623.4839 18.00 0.5225

AR(2,7,10)MA(20) 619.3622 18.54 0.5519

AR(2,7)MA(20) 615.8194 18.28 0.6309

AR(2)MA(20) 613.3520 24.07 0.3435

MA(20) 611.2488 21.72 0.5372

MA(20) no constant 610.6063 20.96 0.5838



SWU Sci. J. Vol. 28 No. 2 (2012)26

®“° ¡°“√∑’Ë 4 ‰¥âµ—«·∫∫æ¬“°√≥åª√‘¡“≥°“√„™â‰øøÑ“¢Õß°“√‰øøÑ“ à«π¿Ÿ¡‘¿“§‡¢µ 2 ¿“§„µâ
¥—ß ¡°“√∑’Ë 8 ·≈–°√“ø°“√‡ª√’¬∫‡∑’¬∫§à“®√‘ß°—∫°“√æ¬“°√≥å¥â«¬«‘∏’∫Õ°´å-‡®π°‘π å ¥—ß√Ÿª∑’Ë 9

Ŷt = Yt-1 + et-1 
_ 0.3680111785et-20 (8)

5. º≈°“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß°“√æ¬“°√≥å
®“°°“√„™âµ—«·∫∫„π ¡°“√∑’Ë 6, 7 ·≈– 8 ‡æ◊ËÕæ¬“°√≥å¢âÕ¡Ÿ≈ª√‘¡“≥°“√„™â‰øøÑ“¢Õß

°“√‰øøÑ“ à«π¿Ÿ¡‘¿“§‡¢µ 2 ¿“§„µâ µ—Èß·µà‡¥◊Õπ°√°Æ“§¡ æ.». 2552 ∂÷ß‡¥◊Õπ°—π¬“¬π æ.». 2554 ®”π«π
27 §à“ ‰¥â§à“§«“¡·µ°µà“ß√–À«à“ß¢âÕ¡Ÿ≈®√‘ß°—∫§à“æ¬“°√≥å ‡æ◊ËÕ§”π«≥§à“§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß
‡©≈’Ë¬ (MSE) „π ¡°“√∑’Ë 5 · ¥ß¥—ßµ“√“ß∑’Ë 4 ·≈–°√“ø· ¥ß°“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈ª√‘¡“≥°“√„™â‰øøÑ“
·≈–§à“æ¬“°√≥å®“° 3 «‘∏’ · ¥ß¥—ß√Ÿª∑’Ë 10

µ“√“ß∑’Ë 4 §à“§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬®“°µ—«·∫∫æ¬“°√≥åª√‘¡“≥°“√„™â‰øøÑ“ 3 «‘∏’

«‘∏’°“√·¬° à«πª√–°Õ∫¢Õß «‘∏’°“√∑”„Àâ‡√’¬∫·∫∫‡Õ° ǻ‚æ·ππ‡™’¬≈ «‘∏’∫Õ°´å-

Õπÿ°√¡‡«≈“ ¥â«¬«‘∏’¢Õß‚Œ≈µå ‡®π°‘π å

MSE 1,434.77 1,234.95 20,806.94

®“°µ“√“ß∑’Ë 4 æ∫«à“ «‘∏’°“√∑”„Àâ‡√’¬∫·∫∫‡Õ°´å‚æ·ππ‡™’¬≈¥â«¬«‘∏’¢Õß‚Œ≈µå¡’ª√– ‘∑∏‘¿“æ
„π°“√æ¬“°√≥å Ÿß°«à“«‘∏’°“√·¬° à«πª√–°Õ∫¢ÕßÕπÿ°√¡‡«≈“ ·≈–«‘∏’∫Õ°´å-‡®π°‘π å ‡π◊ËÕß®“°¡’§«“¡
·µ°µà“ß√–À«à“ß¢âÕ¡Ÿ≈®√‘ß°—∫§à“æ¬“°√≥åπâÕ¬°«à“ À√◊Õ¡’§à“ MSE ∑’ËµË”°«à“

√Ÿª∑’Ë 9 °“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈ª√‘¡“≥°“√„™â‰øøÑ“√–À«à“ß§à“®√‘ß°—∫«‘∏’∫Õ°´å-‡®π°‘π å
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®“°√Ÿª∑’Ë 10 ‡æ◊ËÕ§«“¡™—¥‡®π¬‘Ëß¢÷Èπ ®÷ß‰¥â·∫àß°√“øÕÕ°‡ªìπ 2 √Ÿª §◊Õ √Ÿª∑’Ë 10.1 ‡ªìπ°√“ø
· ¥ß°“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈ª√‘¡“≥°“√„™â‰øøÑ“ ·≈–§à“æ¬“°√≥å®“° 3 «‘∏’ ¢Õß¢âÕ¡Ÿ≈™ÿ¥∑’Ë 1  à«π√Ÿª∑’Ë
10.2 ‡ªìπ°√“ø· ¥ß°“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈ª√‘¡“≥°“√„™â‰øøÑ“ ·≈–§à“æ¬“°√≥å®“° 3 «‘∏’ ¢Õß¢âÕ¡Ÿ≈
™ÿ¥∑’Ë 2 ·≈–§à“æ¬“°√≥å®“°«‘∏’¢Õß‚Œ≈µå ´÷Ëß‡ªìπ«‘∏’∑’Ë‡À¡“– ¡„π°“√æ¬“°√≥åª√‘¡“≥°“√„™â‰øøÑ“¢Õß
°“√‰øøÑ“ à«π¿Ÿ¡‘¿“§‡¢µ 2 ¿“§„µâ

√Ÿª∑’Ë 10 °“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈ª√‘¡“≥°“√„™â‰øøÑ“ ·≈–§à“æ¬“°√≥å®“° 3 «‘∏’

√Ÿª∑’Ë 10.1 °“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈ª√‘¡“≥°“√„™â‰øøÑ“ ·≈–§à“æ¬“°√≥å®“° 3 «‘∏’ ¢Õß¢âÕ¡Ÿ≈™ÿ¥∑’Ë 1
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 √ÿª·≈–Õ¿‘ª√“¬º≈°“√«‘®—¬
°“√æ¬“°√≥åª√‘¡“≥°“√„™â‰øøÑ“¢Õß°“√‰øøÑ“ à«π¿Ÿ¡‘¿“§‡¢µ 2 ¿“§„µâ ‚¥¬„™â°“√æ¬“°√≥å

3 «‘∏’ §◊Õ «‘∏’°“√·¬° à«πª√–°Õ∫¢ÕßÕπÿ°√¡‡«≈“ «‘∏’°“√∑”„Àâ‡√’¬∫·∫∫‡Õ°´å‚æ‡ππ‡™’¬≈¥â«¬«‘∏’¢Õß
‚Œ≈µå ·≈–«‘∏’∫Õ°´å-‡®π°‘π å ‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß«‘∏’°“√æ¬“°√≥å 3 «‘∏’ ¥â«¬‡°≥±å¢Õß
§«“¡§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ (MSE) ∑’ËµË”∑’Ë ÿ¥ æ∫«à“«‘∏’°“√∑”„Àâ‡√’¬∫·∫∫‡Õ°´å‚æ‡ππ‡™’¬≈¥â«¬«‘∏’
¢Õß‚Œ≈µå„Àâª√– ‘∑∏‘¿“æ„π°“√æ¬“°√≥å Ÿß°«à“ «‘∏’°“√·¬° à«πª√–°Õ∫¢ÕßÕπÿ°√¡‡«≈“ ·≈–«‘∏’∫Õ° ǻ-
‡®π°‘π å ¥—ßπ—Èπ µ—«·∫∫®“°«‘∏’°“√∑”„Àâ‡√’¬∫·∫∫‡Õ°´å‚æ‡ππ‡™’¬≈¥â«¬«‘∏’¢Õß‚Œ≈µå ¡’§«“¡‡À¡“– ¡∑’Ë®–
π”‰ª„™â„π°“√æ¬“°√≥åª√‘¡“≥°“√„™â‰øøÑ“¢Õß°“√‰øøÑ“ à«π¿Ÿ¡‘¿“§‡¢µ 2 ¿“§„µâµàÕ‰ª ‚¥¬¡’µ—«·∫∫
‡æ◊ËÕæ¬“°√≥å §◊Õ Ŷ = 1,174.8512 + 4.70761 m

º≈°“√æ¬“°√≥åª√‘¡“≥°“√„™â‰øøÑ“®“°µ—«·∫∫æ¬“°√≥å¥—ß°≈à“«®–‡ªìπ “√ π‡∑»Àπ÷Ëß∑’Ë¡’
§«“¡ ”§—≠  “¡“√∂π”‰ª„™âª√–‚¬™πå„π¥â“π°“√«“ß·ºπ·≈–°“√æ—≤π“„π°“√º≈‘µ‰øøÑ“„Àâ‡æ’¬ßæÕ°—∫
§«“¡µâÕß°“√¢Õßª√‘¡“≥°“√„™â‰øøÑ“„πæ◊Èπ∑’Ë°“√‰øøÑ“ à«π¿Ÿ¡‘¿“§‡¢µ 2 ¿“§„µâ °“√«‘®—¬§√—ÈßµàÕ‰ª§«√
 √â“ßµ—«·∫∫æ¬“°√≥åª√‘¡“≥°“√„™â‰øøÑ“¢Õß°“√‰øøÑ“ à«π¿Ÿ¡‘¿“§„π∑ÿ°‡¢µ·≈–∑ÿ°¿“§ √«¡∂÷ß§«√
ª√–¬ÿ°µå„™â«‘∏’°“√ √â“ßµ—«·∫∫«‘∏’Õ◊ËπÊ ‡™àπ ‚§√ß¢à“¬ª√– “∑‡∑’¬¡ (Artificial Neural Networks À√◊Õ
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§à“æ¬“°√≥å®“°«‘∏’¢Õß‚Œ≈µå
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