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Forecasting Model for Sales Volume of Canned Tuna
in Thailand

Warangkhana Keerativibool1*

ABSTRACT

The objective of this study was to construct the appropriate forecasting model for
sales volume of canned tuna in Thailand. The data gathered from the website of the Office of
Industrial Economics during January, 2000 to March, 2015 of 183 values were used and divided
into 2 sets. The first set had 174 values from January, 2000 to June, 2014 for constructing the
forecasting models by Box-Jenkins method, Wintersû multiplicative exponential smoothing
method, and combined forecasting method. The second set had 9 values from July, 2014 to
March, 2015 for comparing accuracy of the forecasts 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, the most accurate method was combined
forecasting method and the forecasting model was Ŷt = 0.485972 Ŷ1t + 0.514028 Ŷ2t where

Ŷ1t and Ŷ2t represented the single forecasts at time t from Box-Jenkins and Wintersû
multiplicative exponential smoothing, respectively.

Keywords: Canned Tuna, Box-Jenkins, Exponential Smoothing, Combined Forecasting, Mean
Absolute Percentage Error (MAPE), Root Mean Squared Error (RMSE).
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∫∑π”
ª√–‡∑»‰∑¬‡ªìπª√–‡∑»ºŸâº≈‘μ·≈– àßÕÕ°ª≈“∑Ÿπà“°√–ªÜÕß‡ªìπÕ—π¥—∫ 1 ¢Õß‚≈° ¡’‚√ßß“π

º≈‘μÕ“À“√∑–‡≈°√–ªÜÕß§«∫§Ÿà°—∫ª≈“∑Ÿπà“°√–ªÜÕß‡æ◊ËÕ°“√ àßÕÕ°∑—ÈßÀ¡¥ ®”π«π 560 √“¬ ·∫àß‡ªìπ
ºŸâº≈‘μ¢π“¥‡≈Á° (§πß“π‰¡à‡°‘π 50 §π) 505 √“¬ ºŸâº≈‘μ¢π“¥°≈“ß (§πß“π 51-200 §π) 43 √“¬ ·≈–
ºŸâº≈‘μ¢π“¥„À≠à (§πß“π¡“°°«à“ 200 §π) 12√“¬ ¡’°“√®â“ß·√ßß“π∑—Èß ‘Èπ 98,565 §π ‚¥¬º≈‘μ¿—≥±å
ª≈“∑Ÿπà“°√–ªÜÕß·∫àßÕÕ°‡ªìπ 2 √Ÿª·∫∫À≈—° §◊Õ ª≈“∑Ÿπà“„ππÈ”¡—πæ◊™ (Tuna in Oil) ·≈–ª≈“∑Ÿπà“„π
πÈ”‡°≈◊Õ (Tuna in Brine) [1] ®“°°“√æ‘®“√≥“ª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß„πª√–‡∑»‰∑¬„πÕ¥’μ
[2] æ∫«à“ ª√‘¡“≥°“√®”Àπà“¬¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ ·μà¬—ß§ß¡’§«“¡º—πº«π Ÿß Õ“®‡æ√“–¿“«–‡»√…∞°‘®
ª√‘¡“≥°“√º≈‘μ ª√‘¡“≥°“√∫√‘‚¿§ ·≈–ªí®®—¬Õ◊ËπÊ ¥â«¬‡Àμÿº≈¢Õß§«“¡‰¡à·πàπÕπ¥—ß°≈à“« ºŸâ«‘®—¬®÷ß¡’
§«“¡ π„®∑’Ë®–π”ª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß„πª√–‡∑»‰∑¬„πÕ¥’μ¡“ √â“ßμ—«·∫∫æ¬“°√≥å ‚¥¬
°“√»÷°…“§√—Èßπ’È®–„Àâ§«“¡ π„®°—∫°“√æ¬“°√≥åª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß¥â«¬«‘∏’°“√æ¬“°√≥å
∑“ß ∂‘μ‘ 3 «‘∏’ ‰¥â·°à «‘∏’∫Õ° ǻ-‡®π°‘π å «‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß«‘π‡∑Õ√å·∫∫§Ÿ≥ ·≈–
«‘∏’°“√æ¬“°√≥å√«¡ º≈°“√«‘®—¬∑’Ë‰¥â®–∂Ÿ°„™â‡ªìπ®ÿ¥‡√‘Ë¡μâπ¢Õß°“√μ—¥ ‘π„®·≈–°“√∫√‘À“√®—¥°“√¥â“π§«“¡
‡ ’Ë¬ßμà“ßÊ ‡™àπ ™à«¬ºŸâº≈‘μ„π°“√§“¥°“√≥åª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß≈à«ßÀπâ“ ·≈–™à«¬√—∞∫“≈
„π°“√«“ßπ‚¬∫“¬‡™‘ß°≈¬ÿ∑∏å∑“ß¥â“π°“√§â“„πÕπ“§μμàÕ‰ª

«‘∏’¥”‡π‘π°“√«‘®—¬
°“√«‘®—¬§√—Èßπ’È¥”‡π‘π°“√ √â“ßμ—«·∫∫æ¬“°√≥å¥â«¬‚ª√·°√¡ SPSS √ÿàπ 17 ‚¥¬„™âÕπÿ°√¡‡«≈“

ª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß„πª√–‡∑»‰∑¬ (μ—π) ®“°‡«Á∫‰´μå¢Õß ”π—°ß“π‡»√…∞°‘®Õÿμ “À°√√¡
[2] μ—Èß·μà‡¥◊Õπ¡°√“§¡ 2543 ∂÷ß‡¥◊Õπ¡’π“§¡ 2558 ®”π«π 183 §à“ ºŸâ«‘®—¬‰¥â·∫àß¢âÕ¡Ÿ≈ÕÕ°‡ªìπ 2 ™ÿ¥
™ÿ¥∑’Ë 1 §◊Õ ¢âÕ¡Ÿ≈μ—Èß·μà‡¥◊Õπ¡°√“§¡ 2543 ∂÷ß‡¥◊Õπ¡‘∂ÿπ“¬π 2557 ®”π«π 174 §à“  ”À√—∫°“√ √â“ß
μ—«·∫∫æ¬“°√≥å¥â«¬«‘∏’°“√∑“ß ∂‘μ‘ 3 «‘∏’ ‰¥â·°à «‘∏’∫Õ° ǻ-‡®π°‘π å «‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢
™’È°”≈—ß¢Õß«‘π‡∑Õ√å·∫∫§Ÿ≥ ·≈–«‘∏’°“√æ¬“°√≥å√«¡ ‡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 ¢âÕ¡Ÿ≈™ÿ¥∑’Ë 2 §◊Õ ¢âÕ¡Ÿ≈μ—Èß·μà
‡¥◊Õπ°√°Æ“§¡ 2557 ∂÷ß‡¥◊Õπ¡’π“§¡ 2558 ®”π«π 9 §à“  ”À√—∫°“√‡ª√’¬∫‡∑’¬∫§«“¡·¡àπ¢Õß
§à“æ¬“°√≥å ‚¥¬„™â‡°≥±å MAPE ·≈– RMSE ∑’ËμË”∑’Ë ÿ¥ °“√æ¬“°√≥å‚¥¬«‘∏’°“√∑“ß ∂‘μ‘∑—Èß 3 «‘∏’ · ¥ß
√“¬≈–‡Õ’¬¥¥—ßπ’È
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1. °“√æ¬“°√≥å‚¥¬«‘∏’∫Õ°´å-‡®π°‘π å (Box-Jenkins Method)
°“√°”Àπ¥μ—«·∫∫¢Õß«‘∏’∫Õ°´å-‡®π°‘π å ∑”‰¥â‚¥¬°“√μ√«® Õ∫§ÿ≥ ¡∫—μ‘øíß°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) ¢ÕßÕπÿ°√¡‡«≈“∑’Ë§ß∑’Ë (Stationary) À√◊ÕÕπÿ°√¡‡«≈“∑’Ë¡’§à“‡©≈’Ë¬
·≈–§«“¡·ª√ª√«π§ß∑’Ë [3] °√≥’∑’ËÕπÿ°√¡‡«≈“‰¡à§ß∑’Ë (Non-Stationary) μâÕß·ª≈ßÕπÿ°√¡‡«≈“„Àâ§ß∑’Ë
°àÕπ∑’Ë®–°”Àπ¥μ—«·∫∫ ‡™àπ °√≥’Õπÿ°√¡‡«≈“¡’§à“‡©≈’Ë¬‰¡à§ß∑’Ë §«√·ª≈ß¢âÕ¡Ÿ≈¥â«¬°“√À“º≈μà“ßÀ√◊Õ
º≈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) [4] μ—«·∫∫∑—Ë«‰ª (General
Model) ¢Õß«‘∏’∫Õ°´å-‡®π°‘π å §◊Õ Seasonal Autoregressive Integrated Moving Average:
SARIMA(p, d, q)(P, D, Q)s · ¥ß¥—ß ¡°“√∑’Ë (1) [4-5] ·≈–¢—ÈπμÕπ°“√ √â“ßμ—«·∫∫æ¬“°√≥å
· ¥ß√“¬≈–‡Õ’¬¥„π [6]

(1)

‡¡◊ËÕ Ŷt ·∑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«π§“∫¢Õßƒ¥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 
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‡¡◊ËÕ‰¥âμ—«·∫∫æ¬“°√≥å·≈â«®–¥”‡π‘π°“√μ√«® Õ∫§ÿ≥≈—°…≥–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ®“°
°“√æ¬“°√≥å §◊Õ §«“¡§≈“¥‡§≈◊ËÕπμâÕß¡’°“√·®°·®ßª°μ‘ μ√«® Õ∫‚¥¬„™â°“√∑¥ Õ∫‚§≈‚¡‚°√Õø-
 ‡¡’¬√åπÕø (Kolmogorov-Smirnovûs Test) ¡’°“√‡§≈◊ËÕπ‰À«‡ªìπÕ‘ √–°—π μ√«® Õ∫‚¥¬æ‘®“√≥“®“°
°√“ø ACF ·≈– PACF ¢Õß§«“¡§≈“¥‡§≈◊ËÕπ ·≈–°“√∑¥ Õ∫√—π (Runs Test) ¡’§à“‡©≈’Ë¬‡∑à“°—∫»Ÿπ¬å
μ√«® Õ∫‚¥¬„™â°“√∑¥ Õ∫∑’ (t-Test) ·≈–¡’§«“¡·ª√ª√«π§ß∑’Ë∑ÿ°™à«ß‡«≈“ μ√«® Õ∫‚¥¬„™â°“√
∑¥ Õ∫¢Õß‡≈«’π ¿“¬„μâ°“√„™â§à“¡—∏¬∞“π (Leveneûs Test based on Median)

2. °“√æ¬“°√≥å‚¥¬«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß«‘π‡∑Õ√å·∫∫§Ÿ≥ (Wintersû Multipli-
cative Exponential 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 ‚¥¬«‘∏’°“√ª√—∫‡√’¬∫π—Èπ¡’«‘∏’°“√À≈“¬«‘∏’ ·≈–°“√„™âß“π®–¢÷ÈπÕ¬Ÿà°—∫≈—°…≥–
¢ÕßÕπÿ°√¡‡«≈“ [3]  ”À√—∫«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß«‘π‡∑Õ√å ·∫àßÕÕ°‡ªìπ 2 °√≥’
§◊Õ °“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß«‘π‡∑Õ√å·∫∫∫«° (Wintersû Additive Exponential
Smoothing) §«√„™â°—∫°“√æ¬“°√≥åÕπÿ°√¡‡«≈“∑’Ë¡’Õ—μ√“ à«π¢Õß§«“¡º—π·ª√μ“¡ƒ¥Ÿ°“≈μàÕ§à“·π«‚πâ¡
§ß∑’Ë °≈à“«§◊ÕÕ—μ√“ à«π¢Õß§«“¡º—π·ª√μ“¡ƒ¥Ÿ°“≈μàÕ§à“·π«‚πâ¡¡’§à“‰¡à‡æ‘Ë¡¢÷Èπ·≈–‰¡à≈¥≈ßμ“¡‡«≈“∑’Ë
‡ª≈’Ë¬π·ª≈ß‰ª ·≈–°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß«‘π‡∑Õ√å·∫∫§Ÿ≥ (Wintersû Multiplicative
Exponential Smoothing) §«√„™â°—∫°“√æ¬“°√≥åÕπÿ°√¡‡«≈“∑’Ë¡’Õ—μ√“ à«π¢Õß§«“¡º—π·ª√μ“¡ƒ¥Ÿ°“≈
μàÕ§à“·π«‚πâ¡‡æ‘Ë¡¢÷ÈπÀ√◊Õ≈¥≈ßμ“¡‡«≈“∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª [7]  ”À√—∫°“√«‘®—¬§√—Èßπ’È‰¥â„™â«‘∏’°“√ª√—∫‡√’¬∫
¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß«‘π‡∑Õ√å·∫∫§Ÿ≥ ‡π◊ËÕß®“°Õπÿ°√¡‡«≈“ª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß
¢Õß¢âÕ¡Ÿ≈™ÿ¥∑’Ë 1 „π™à«ß‡¥◊Õπ¡°√“§¡ 2543 ∂÷ß‡¥◊Õπ¡‘∂ÿπ“¬π 2557 ¡’Õ—μ√“ à«π¢Õß§«“¡º—π·ª√
μ“¡ƒ¥Ÿ°“≈μàÕ§à“·π«‚πâ¡‡æ‘Ë¡¢÷Èπμ“¡‡«≈“∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª (· ¥ß√“¬≈–‡Õ’¬¥„π√Ÿª∑’Ë 1) μ—«·∫∫· ¥ß¥—ß
 ¡°“√∑’Ë (2) ·≈–μ—«·∫∫æ¬“°√≥å· ¥ß¥—ß ¡°“√∑’Ë (3) [8]

Yt = (β0 
+ β1t)St εt (2)

Ŷt+m = (at 
+ btm) t (3)

‡¡◊ËÕ Yt ·∑πÕπÿ°√¡‡«≈“ ≥ ‡«≈“ t

β0, β1 ·≈– st ·∑πæ“√“¡‘‡μÕ√å¢Õßμ—«·∫∫· ¥ß√–¬–μ—¥·°π §«“¡™—π¢Õß·π«‚πâ¡ ·≈–§«“¡
º—π·ª√μ“¡ƒ¥Ÿ°“≈ μ“¡≈”¥—∫
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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 ·≈– t ·∑π§à“ª√–¡“≥ ≥ ‡«≈“ t ¢Õßæ“√“¡‘‡μÕ√å β0, β1 ·≈– st μ“¡≈”¥—∫

α, γ ·≈– δ ·∑π§à“§ß∑’Ë°“√ª√—∫‡√’¬∫ ‚¥¬∑’Ë 0 < α < 1, 0 < γ < 1 ·≈– 0 < δ < 1
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«π§“∫¢Õßƒ¥Ÿ°“≈

‡¡◊ËÕ‰¥âμ—«·∫∫æ¬“°√≥å·≈â«®–¥”‡π‘π°“√μ√«® Õ∫§ÿ≥≈—°…≥–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√
æ¬“°√≥å‡™àπ‡¥’¬«°—∫°“√æ¬“°√≥å‚¥¬«‘∏’∫Õ° ǻ-‡®π°‘π å

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 ‡æ◊ËÕ„Àâ‰¥â§à“æ¬“°√≥å„À¡à∑’Ë¡’§«“¡§≈“¥‡§≈◊ËÕππâÕ¬∑’Ë ÿ¥  “¡“√∂„™â‰¥â¥’„π°√≥’∑’Ë«‘∏’°“√
æ¬“°√≥å‡¥’Ë¬«¡’§«“¡‡À¡“– ¡°—∫Õπÿ°√¡‡«≈“¡“°°«à“ 1 «‘∏’ [9] ≥ ∑’Ëπ’È‰¥âæ‘®“√≥“«‘∏’°“√æ¬“°√≥å‡¥’Ë¬«
2 «‘∏’ §◊Õ «‘∏’∫Õ°´å-‡®π°‘π å ·≈–«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß«‘π‡∑Õ√å·∫∫§Ÿ≥ ¥—ßπ—Èπ
μ—«·∫∫¢Õß«‘∏’°“√æ¬“°√≥å√«¡∑’Ë„™â„π°“√«‘®—¬§√—Èßπ’È §◊Õ

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¢Õß«‘π‡∑Õ√å·∫∫§Ÿ≥ μ“¡≈”¥—∫

w1 ·≈– w2 ·∑π§à“∂à«ßπÈ”Àπ—°¢Õß«‘∏’∫Õ°´å-‡®π°‘π å ·≈–«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß
¢Õß«‘π‡∑Õ√å·∫∫§Ÿ≥ μ“¡≈”¥—∫ ‚¥¬∑’Ë

 ·≈– (5)

‚¥¬∑’Ë
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b1 ·≈– b2 ·∑π§à“ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬®“°«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ (Least Squares Method)
[10] ¢Õß«‘∏’∫Õ°´å-‡®π°‘π å ·≈–«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß«‘π‡∑Õ√å·∫∫§Ÿ≥ μ“¡≈”¥—∫
‡¡◊ËÕ°”Àπ¥„Àâ§à“æ¬“°√≥å‡¥’Ë¬«®“°∑—Èß 2 «‘∏’‡ªìπμ—«·ª√Õ‘ √– ·≈–ª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß
‡ªìπμ—«·ª√μ“¡ ´÷Ëß§à“ b1 ·≈– b2 ®–§”π«≥®“°®”π«π¢âÕ¡Ÿ≈æ¬“°√≥å„πÕπÿ°√¡‡«≈“™ÿ¥∑’Ë 1 ≥ ∑’Ëπ’È§◊Õ
173 §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“·√°

‡¡◊ËÕ‰¥âμ—«·∫∫æ¬“°√≥å·≈â«®–¥”‡π‘π°“√μ√«® Õ∫§ÿ≥≈—°…≥–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√
æ¬“°√≥å‡™àπ‡¥’¬«°—∫°“√æ¬“°√≥å‚¥¬«‘∏’∫Õ° ǻ-‡®π°‘π å

4. °“√‡ª√’¬∫‡∑’¬∫§«“¡·¡àπ¢Õß§à“æ¬“°√≥å
°“√«‘®—¬§√—Èßπ’È‰¥â§—¥‡≈◊Õ°μ—«·∫∫æ¬“°√≥å∑’Ë‡À¡“– ¡°—∫Õπÿ°√¡‡«≈“ª√‘¡“≥°“√®”Àπà“¬ª≈“

∑Ÿπà“°√–ªÜÕß ‚¥¬°“√‡ª√’¬∫‡∑’¬∫§à“ MAPE ·≈– RMSE ®“°«‘∏’°“√æ¬“°√≥å∑—Èß 3 «‘∏’ ‰¥â·°à «‘∏’∫Õ°´å-
‡®π°‘π å «‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß«‘π‡∑Õ√å·∫∫§Ÿ≥ ·≈–«‘∏’°“√æ¬“°√≥å√«¡ μ—«·∫∫
æ¬“°√≥å∑’Ë¡’§à“ MAPE ·≈– RMSE μË”∑’Ë ÿ¥ ®—¥‡ªìπμ—«·∫∫∑’Ë¡’§«“¡‡À¡“– ¡°—∫Õπÿ°√¡‡«≈“™ÿ¥π’È
¡“°∑’Ë ÿ¥ ‡π◊ËÕß®“°„Àâ§à“æ¬“°√≥å∑’Ë¡’§«“¡·μ°μà“ß°—∫¢âÕ¡Ÿ≈®√‘ßπâÕ¬∑’Ë ÿ¥ ‡°≥±å MAPE ·≈– RMSE [3]
· ¥ß¥—ßπ’È

MAPE  ·≈– RMSE (6)

‡¡◊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≈°“√«‘®—¬
®“°°“√æ‘®“√≥“≈—°…≥–°“√‡§≈◊ËÕπ‰À«¢ÕßÕπÿ°√¡‡«≈“ª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß

μ—Èß·μà‡¥◊Õπ¡°√“§¡ 2543 ∂÷ß‡¥◊Õπ¡‘∂ÿπ“¬π 2557 ®”π«π 174 §à“ ¥—ß√Ÿª∑’Ë 1 æ∫«à“ Õπÿ°√¡‡«≈“™ÿ¥π’È¡’
·π«‚πâ¡‡æ‘Ë¡¢÷Èπ ·≈–¡’§«“¡º—π·ª√μ“¡ƒ¥Ÿ°“≈‰¡à§ß∑’Ë °≈à“«§◊Õ Õ—μ√“ à«π¢Õß§«“¡º—π·ª√μ“¡ƒ¥Ÿ°“≈μàÕ
§à“·π«‚πâ¡¡’§à“‡æ‘Ë¡¢÷Èπμ“¡‡«≈“∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª
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√Ÿª∑’Ë 1 ≈—°…≥–°“√‡§≈◊ËÕπ‰À«¢ÕßÕπÿ°√¡‡«≈“ª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß
μ—Èß·μà‡¥◊Õπ¡°√“§¡ 2543 ∂÷ß‡¥◊Õπ¡‘∂ÿπ“¬π 2557

1. º≈°“√æ¬“°√≥å‚¥¬«‘∏’∫Õ°´å-‡®π°‘π å
®“°°√“ø ACF ·≈– PACF ¥—ß√Ÿª∑’Ë 2 æ∫«à“ Õπÿ°√¡‡«≈“¬—ß‰¡à§ß∑’Ë ‡π◊ËÕß®“°¡’ à«πª√–°Õ∫

¢Õß·π«‚πâ¡·≈–§«“¡º—π·ª√μ“¡ƒ¥Ÿ°“≈ π—Ëπ§◊Õ ¡’§à“‡©≈’Ë¬·≈–§«“¡·ª√ª√«π‰¡à§ß∑’Ë ¥—ßπ—ÈπºŸâ«‘®—¬®÷ß
·ª≈ß¢âÕ¡Ÿ≈¥â«¬°“√À“º≈μà“ß (d = 1) ·≈–≈Õ°“√‘∑÷¡∏√√¡™“μ‘ (ln) ‰¥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· ¥ß„πμ“√“ß∑’Ë 1 ‚¥¬μ—«·∫∫æ¬“°√≥å∑’Ë¡’
æ“√“¡‘‡μÕ√å∑ÿ°μ—«¡’π—¬ ”§—≠∑’Ë√–¥—∫ 0.05 ¡’§à“ BIC μË”∑’Ë ÿ¥ ·≈–¡’§à“ ∂‘μ‘ Ljung-Box Q ‰¡à¡’π—¬ ”§—≠
∑’Ë√–¥—∫ 0.05 §◊Õ μ—«·∫∫ ARIMA(0, 1, 1) ‰¡à¡’æ®πå§à“§ß∑’Ë ‡¡◊ËÕμ√«® Õ∫§ÿ≥≈—°…≥–¢Õß§«“¡§≈“¥
‡§≈◊ËÕπ®“°°“√æ¬“°√≥å æ∫«à“ §«“¡§≈“¥‡§≈◊ËÕπ¡’°“√·®°·®ßª°μ‘ (Kolmogorov-Smirnov Z = 1.328,
p-value = 0.059) ¡’°“√‡§≈◊ËÕπ‰À«‡ªìπÕ‘ √–°—π (· ¥ß√“¬≈–‡Õ’¬¥„π√Ÿª∑’Ë 4 ·≈–®“° Runs Test: Z =
0.382, p-value = 0.703) ¡’§à“‡©≈’Ë¬‡∑à“°—∫»Ÿπ¬å (t = 1.204, p-value = 0.230) ·≈–¡’§«“¡·ª√ª√«π
§ß∑’Ë∑ÿ°™à«ß‡«≈“ (Levene Statistic = 1.582, p-value = 0.109) ¥—ßπ—Èπμ—«·∫∫ ARIMA(0, 1, 1) ‰¡à¡’
æ®πå§à“§ß∑’Ë ¡’§«“¡‡À¡“– ¡ ´÷Ëß®“° ¡°“√∑’Ë (1)  “¡“√∂‡¢’¬π‡ªìπμ—«·∫∫‰¥â¥—ßπ’È

(1-B)Zt = (1-θ1B)εt; Zt = ln(Yt)

Zt = Zt-1 + εt-θ1εt-1; Zt = ln(Yt)

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

Ẑt = Zt-1 - 0.539448 et-1; Zt = ln(Yt)

À√◊Õ
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Ŷt= Exp{Zt-1 - 0.539448 et-1}; Zt = ln(Yt) (7)

‡¡◊ËÕ Ŷt ·∑π§à“æ¬“°√≥å ≥ ‡«≈“ t
Zt-1 ·∑π≈Õ°“√‘∑÷¡∏√√¡™“μ‘¢ÕßÕπÿ°√¡‡«≈“ ≥ ‡«≈“ t-1
et-1 ·∑π§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å ≥ ‡«≈“ t-1; et-1 = Zt-1 - Ẑt-1

√Ÿª∑’Ë 2 °√“ø ACF ·≈– PACF ¢ÕßÕπÿ°√¡‡«≈“ª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß

√Ÿª∑’Ë 3 °√“ø ACF ·≈– PACF ¢ÕßÕπÿ°√¡‡«≈“ª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß
‡¡◊ËÕ·ª≈ß¢âÕ¡Ÿ≈¥â«¬°“√À“º≈μà“ß ·≈–≈Õ°“√‘∑÷¡∏√√¡™“μ‘
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μ“√“ß∑’Ë 1 §à“ª√–¡“≥æ“√“¡‘‡μÕ√å §à“ BIC ·≈–§à“ ∂‘μ‘ Ljung-Box Q ¢Õßμ—«·∫∫ ARIMA(p, d, q)

§à“ª√–¡“≥ ARIMA(p, d, q)

æ“√“¡‘‡μÕ√å ARIMA(2, 1, 1) ARIMA(2, 1, 1) ARIMA(1, 1, 1) ARIMA(0, 1, 1)

‰¡à¡’æ®πå§à“§ß∑’Ë ‰¡à¡’æ®πå§à“§ß∑’Ë ‰¡à¡’æ®πå§à“§ß∑’Ë

§à“§ß∑’Ë §à“ª√–¡“≥ 0.002173 - - -

p-value 0.204

AR(1): §à“ª√–¡“≥ 0.224146 0.196871 -0.157073 -

φ1 p-value 0.164 0.290 0.268

AR(2): §à“ª√–¡“≥ 0.215544 0.201311 - -

φ2 p-value 0.074 0.126

MA(1): §à“ª√–¡“≥ 0.799442 0.763798 0.412198 0.539448

θ1 p-value 0.000 0.000 0.002 0.000

BIC -1.741 -1.776 -1.803 -1.835

Ljung-Box Q (≥ lag 18) 9.523 9.495 11.362 11.738

p-value 0.849 0.850 0.787 0.816

√Ÿª∑’Ë 4 °√“ø ACF ·≈– PACF ¢Õß§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å
‚¥¬«‘∏’∫Õ° ǻ-‡®π°‘π å ∑’Ë¡’μ—«·∫∫ ARIMA(0, 1, 1) ‰¡à¡’æ®πå§à“§ß∑’Ë
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2. º≈°“√æ¬“°√≥å‚¥¬«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß«‘π‡∑Õ√å·∫∫§Ÿ≥
®“°°“√ √â“ßμ—«·∫∫æ¬“°√≥å‚¥¬«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß«‘π‡∑Õ√å·∫∫§Ÿ≥

‡¡◊ËÕ·ª≈ß¢âÕ¡Ÿ≈¥â«¬≈Õ°“√‘∑÷¡∏√√¡™“μ‘ (ln) ‡π◊ËÕß®“°Õπÿ°√¡‡«≈“¡’ à«πª√–°Õ∫¢Õß·π«‚πâ¡·≈–
§«“¡º—π·ª√μ“¡ƒ¥Ÿ°“≈ π—Ëπ§◊Õ ¡’§à“‡©≈’Ë¬·≈–§«“¡·ª√ª√«π¢ÕßÕπÿ°√¡‡«≈“‰¡à§ß∑’Ë æ∫«à“ BIC ¡’§à“
‡∑à“°—∫ -1.780 ·≈–¡’§à“ ∂‘μ‘ Ljung-Box Q ‰¡à¡’π—¬ ”§—≠∑’Ë√–¥—∫ 0.05 (Ljung-Box Q ≥ lag 18 =
18.344, p-value = 0.245) ‡¡◊ËÕμ√«® Õ∫§ÿ≥≈—°…≥–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å æ∫«à“
§«“¡§≈“¥‡§≈◊ËÕπ¡’°“√·®°·®ßª°μ‘ (Kolmogorov-Smirnov Z = 1.145, p-value = 0.145) ¡’°“√
‡§≈◊ËÕπ‰À«‡ªìπÕ‘ √–°—π (· ¥ß√“¬≈–‡Õ’¬¥„π√Ÿª∑’Ë 5 ·≈–®“° Runs Test: Z = -0.608, p-value = 0.543)
¡’§à“‡©≈’Ë¬‡∑à“°—∫»Ÿπ¬å (t = 0.606, p-value = 0.546) ·≈–¡’§«“¡·ª√ª√«π§ß∑’Ë∑ÿ°™à«ß‡«≈“ (Levene
Statistic = 1.824, p-value = 0.054) ¥—ßπ—Èπμ—«·∫∫æ¬“°√≥å∑’Ë‰¥â¡’§«“¡‡À¡“– ¡ μ—«·∫∫æ¬“°√≥å· ¥ß
¥—ßπ’È

Ẑt+m = (7.632755 + 0.007225m) t; Zt = ln(Yt)

À√◊Õ

Ŷt+m = Exp{(7.632755 + 0.007225m) t} (8)

‡¡◊ËÕ Ŷt+m ·∑π§à“æ¬“°√≥å ≥ ‡«≈“ t + m ‚¥¬∑’Ë m = 1 ∂÷ß 9 (‡¥◊Õπ°√°Æ“§¡ 2557 ∂÷ß‡¥◊Õπ¡’π“§¡
2558 ®”π«π 9 §à“)

t ·∑π§à“¥—™π’ƒ¥Ÿ°“≈ √“¬≈–‡Õ’¬¥· ¥ß¥—ßμ“√“ß∑’Ë 2 ´÷Ëß “¡“√∂Õ∏‘∫“¬‰¥â«à“ ª√‘¡“≥°“√
®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß¢Õß‡¥◊Õπ ‘ßÀ“§¡∂÷ß‡¥◊Õπ∏—π«“§¡¢Õß∑ÿ°ªï ¡’§à“¡“°°«à“‡¥◊ÕπÕ◊ËπÊ ‡π◊ËÕß®“°¡’
§à“¥—™π’ƒ¥Ÿ°“≈¡“°°«à“ 1

α, γ ·≈– δ ¡’§à“‡∑à“°—∫ 0.348193, 0.000213 ·≈– 0.166666 μ“¡≈”¥—∫

√Ÿª∑’Ë 5 °√“ø ACF ·≈– PACF ¢Õß§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å
‚¥¬«‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß«‘π‡∑Õ√å·∫∫§Ÿ≥
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μ“√“ß∑’Ë 2 ¥—™π’ƒ¥Ÿ°“≈¢ÕßÕπÿ°√¡‡«≈“ª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß ®“°«‘∏’°“√ª√—∫‡√’¬∫¥â«¬
‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß«‘π‡∑Õ√å·∫∫§Ÿ≥

‡¥◊Õπ ¥—™π’ƒ¥Ÿ°“≈ ‡¥◊Õπ ¥—™π’ƒ¥Ÿ°“≈ ‡¥◊Õπ ¥—™π’ƒ¥Ÿ°“≈

¡°√“§¡ 0.992462 æƒ…¿“§¡ 0.971565 °—π¬“¬π 1.018255
°ÿ¡¿“æ—π∏å 0.978605 ¡‘∂ÿπ“¬π 0.971913 μÿ≈“§¡ 1.033733
¡’π“§¡ 0.996926 °√°Æ“§¡ 0.963758 æƒ»®‘°“¬π 1.014737
‡¡…“¬π 0.971713  ‘ßÀ“§¡ 1.012473 ∏—π«“§¡ 1.022899

3. º≈°“√æ¬“°√≥å‚¥¬«‘∏’°“√æ¬“°√≥å√«¡
®“°°“√ª√–¡“≥§à“ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬¢Õß«‘∏’æ¬“°√≥å‡¥’Ë¬«∑—Èß 2 «‘∏’ ¥â«¬«‘∏’°”≈—ß Õß

πâÕ¬∑’Ë ÿ¥‰¥â«à“ b1 = 0.486950 ·≈– b2 = 0.515062 ¥—ßπ—Èπ®“° ¡°“√∑’Ë (5)  “¡“√∂§”π«≥§à“∂à«ß
πÈ”Àπ—°¢Õß·μà≈–«‘∏’°“√æ¬“°√≥å‡¥’Ë¬«‰¥â‡ªìπ w1 = 0.485972 w2 ·≈– = 0.514028 ‡æ√“–©–π—Èπμ—«·∫∫
æ¬“°√≥å√«¡‡¢’¬π‰¥â¥—ßπ’È

Ŷt = 0.485972 Ŷ1t + 0.514028 Ŷ2t (9)

‡¡◊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¢Õß«‘π‡∑Õ√å·∫∫§Ÿ≥ μ“¡≈”¥—∫

º≈°“√μ√«® Õ∫§ÿ≥≈—°…≥–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å‚¥¬«‘∏’°“√æ¬“°√≥å√«¡
æ∫«à“ §«“¡§≈“¥‡§≈◊ËÕπ¡’°“√·®°·®ßª°μ‘ (Kolmogorov-Smirnov Z = 1.065, p-value = 0.207)
¡’°“√‡§≈◊ËÕπ‰À«‡ªìπÕ‘ √–°—π (· ¥ß√“¬≈–‡Õ’¬¥„π√Ÿª∑’Ë 6 ·≈–®“° Runs Test: Z = 1.907, p-value =
0.057) ¡’§à“‡©≈’Ë¬‡∑à“°—∫»Ÿπ¬å (t = 0.802, p-value = 0.423) ·≈–¡’§«“¡·ª√ª√«π§ß∑’Ë∑ÿ°™à«ß‡«≈“ (Levene
Statistic = 1.640, p-value = 0.092) ¥—ßπ—Èπμ—«·∫∫æ¬“°√≥å∑’Ë‰¥â¡’§«“¡‡À¡“– ¡
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√Ÿª∑’Ë 6 °√“ø§«“¡§≈“¥‡§≈◊ËÕπ®“°°“√æ¬“°√≥å ‚¥¬«‘∏’°“√æ¬“°√≥å√«¡

4. º≈°“√‡ª√’¬∫‡∑’¬∫§«“¡·¡àπ¢Õß§à“æ¬“°√≥å
®“°°“√„™âμ—«·∫∫æ¬“°√≥å¢Õß«‘∏’∫Õ° ǻ-‡®π°‘π å «‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß

¢Õß«‘π‡∑Õ√å·∫∫§Ÿ≥ ·≈–«‘∏’°“√æ¬“°√≥å√«¡ „π ¡°“√∑’Ë (7) ∂÷ß (9) μ“¡≈”¥—∫ ‰¥â§à“æ¬“°√≥å ”À√—∫
Õπÿ°√¡‡«≈“™ÿ¥∑’Ë 2 ÷́Ëß§◊Õ ª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß μ—Èß·μà‡¥◊Õπ°√°Æ“§¡ 2557 ∂÷ß‡¥◊Õπ
¡’π“§¡ 2558 · ¥ß¥—ßμ“√“ß∑’Ë 3 ·≈–√Ÿª∑’Ë 7 º≈°“√‡ª√’¬∫‡∑’¬∫§«“¡·¡àπ¢Õß§à“®√‘ß°—∫§à“æ¬“°√≥å
æ∫«à“«‘∏’°“√æ¬“°√≥å√«¡‡ªìπ«‘∏’∑’Ë¡’§«“¡·¡àπ¡“°∑’Ë ÿ¥ ‡π◊ËÕß®“°„Àâ§à“æ¬“°√≥å∑’Ë¡’§«“¡·μ°μà“ß°—∫¢âÕ¡Ÿ≈
®√‘ßπâÕ¬∑’Ë ÿ¥ À√◊Õ¡’§à“ MAPE ·≈– RMSE μË”∑’Ë ÿ¥

μ“√“ß∑’Ë 3 §à“®√‘ß·≈–§à“æ¬“°√≥å¢Õßª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß (μ—π) μ—Èß·μà‡¥◊Õπ°√°Æ“§¡ 2557
∂÷ß‡¥◊Õπ¡’π“§¡ 2558

ª√‘¡“≥ ª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß®“°°“√æ¬“°√≥å‚¥¬«‘∏’
™à«ß‡«≈“ °“√®”Àπà“¬ ∫Õ°´å-‡®π°‘π å «‘π‡∑Õ√å æ¬“°√≥å√«¡

ª≈“∑Ÿπà“°√–ªÜÕß

°.§. 2557 2,097.79 1,765.74 1,576.70 1,665.90
 .§. 2557 1,842.49 1,771.07 2,304.43 2,027.70
°.¬. 2557 2,016.54 1,776.42 2,426.39 2,085.22
μ.§. 2557 2,199.02 1,781.78 2,752.06 2,227.95
æ.¬. 2557 1,847.90 1,787.16 2,396.81 2,078.20
∏.§. 2557 2,041.25 1,792.57 2,570.55 2,157.48
¡.§. 2558 3,037.15 1,797.99 2,049.63 1,923.22
°.æ. 2558 2,505.48 1,803.43 1,855.69 1,830.11
¡’.§. 2558 3,357.05 1,808.88 2,151.91 1,977.77

MAPE 20.1105 27.2631 17.5819

RMSE 733.1724 698.4103 657.6327
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√Ÿª∑’Ë 7 °“√‡ª√’¬∫‡∑’¬∫Õπÿ°√¡‡«≈“ª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß ·≈–§à“æ¬“°√≥å®“°«‘∏’°“√
∑“ß ∂‘μ‘ 3 «‘∏’

 √ÿª·≈–«‘®“√≥åº≈°“√«‘®—¬
°“√«‘®—¬§√—Èßπ’È‰¥âπ”‡ πÕ«‘∏’°“√ √â“ß·≈–§—¥‡≈◊Õ°μ—«·∫∫æ¬“°√≥å∑’Ë‡À¡“– ¡°—∫Õπÿ°√¡‡«≈“

ª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß„πª√–‡∑»‰∑¬ ‚¥¬„™â¢âÕ¡Ÿ≈®“°‡«Á∫‰´μå¢Õß ”π—°ß“π‡»√…∞°‘®
Õÿμ “À°√√¡ μ—Èß·μà‡¥◊Õπ¡°√“§¡ 2543 ∂÷ß‡¥◊Õπ¡’π“§¡ 2558 ®”π«π 183 §à“ ºŸâ«‘®—¬‰¥â·∫àß¢âÕ¡Ÿ≈ÕÕ°
‡ªìπ 2 ™ÿ¥ ™ÿ¥∑’Ë 1 §◊Õ¢âÕ¡Ÿ≈μ—Èß·μà‡¥◊Õπ¡°√“§¡ 2543 ∂÷ß‡¥◊Õπ¡‘∂ÿπ“¬π 2557 ®”π«π 174 §à“  ”À√—∫
°“√ √â“ßμ—«·∫∫æ¬“°√≥å¥â«¬«‘∏’∫Õ° ǻ-‡®π°‘π å «‘∏’°“√ª√—∫‡√’¬∫¥â«¬‡ âπ‚§âß‡≈¢™’È°”≈—ß¢Õß«‘π‡∑Õ√å
·∫∫§Ÿ≥ ·≈–«‘∏’°“√æ¬“°√≥å√«¡ ™ÿ¥∑’Ë 2 §◊Õ¢âÕ¡Ÿ≈μ—Èß·μà‡¥◊Õπ°√°Æ“§¡ 2557 ∂÷ß‡¥◊Õπ¡’π“§¡ 2558
®”π«π 9 §à“  ”À√—∫°“√‡ª√’¬∫‡∑’¬∫§«“¡·¡àπ¢Õß§à“æ¬“°√≥å¥â«¬‡°≥±å MAPE ·≈– RMSE ∑’ËμË”∑’Ë ÿ¥
æ∫«à“ «‘∏’°“√æ¬“°√≥å√«¡‡ªìπ«‘∏’∑’Ë¡’§«“¡·¡àπ¡“°∑’Ë ÿ¥ ‡¡◊ËÕ„™â«‘∏’°“√æ¬“°√≥åπ’È„π°“√æ¬“°√≥åª√‘¡“≥
°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß μ—Èß·μà‡¥◊Õπ‡¡…“¬π∂÷ß‡¥◊Õπ∏—π«“§¡ 2558 ‰¥âº≈· ¥ß¥—ßμ“√“ß∑’Ë 4 ´÷Ëß
æ∫«à“ ª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß ¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ‡≈Á°πâÕ¬ ·μà¬—ß§ß¡’§«“¡º—π·ª√μ“¡ƒ¥Ÿ°“≈
‚¥¬„π‡¥◊Õπ¡‘∂ÿπ“¬π 2558 ª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß ¡’§à“ª√–¡“≥ 1,818.90 μ—π ·≈–
„π‡¥◊Õπ∏—π«“§¡ 2558 ª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß®–¡’§à“‡æ‘Ë¡¢÷Èπ‡ªìπ 2,298.31 μ—π Õ¬à“ß‰√°Áμ“¡
ª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß¡’°“√‡ª≈’Ë¬π·ª≈ßÕ¬Ÿà‡ ¡Õ Õ“®‡æ√“–¿“«–‡»√…∞°‘® ª√‘¡“≥°“√º≈‘μ
ª√‘¡“≥°“√∫√‘‚¿§ ·≈–ªí®®—¬Õ◊ËπÊ ¥—ßπ—Èπ‡¡◊ËÕ¡’¢âÕ¡Ÿ≈∑’Ë‡ªìπªí®®ÿ∫—π¡“°¢÷Èπ ºŸâ«‘®—¬§«√π”¡“ª√—∫ª√ÿßμ—«·∫∫
√«¡∂÷ß§«√æ‘®“√≥“μ—«·ª√Õ‘ √–‡æ‘Ë¡‡μ‘¡ ”À√—∫°“√ √â“ßμ—«·∫∫∂¥∂Õ¬ (Regression Model) [10]
πÕ°‡Àπ◊Õ®“°°“√æ‘®“√≥“‡æ’¬ßμ—«·ª√‡«≈“ ‡æ◊ËÕ„Àâ‰¥âμ—«·∫∫æ¬“°√≥å∑’Ë¡’§«“¡‡À¡“– ¡ ”À√—∫°“√
æ¬“°√≥å§à“„πÕπ“§μμàÕ‰ª
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μ“√“ß∑’Ë 4 §à“æ¬“°√≥å¢Õßª√‘¡“≥°“√®”Àπà“¬ª≈“∑Ÿπà“°√–ªÜÕß (μ—π) μ—Èß·μà‡¥◊Õπ‡¡…“¬π∂÷ß‡¥◊Õπ∏—π«“§¡
2558

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

 ‡¡.¬. 2558 1,799.09 °.§. 2558 1,769.90 μ.§. 2558 2,374.48

 æ.§. 2558 1,807.20  .§. 2558 2,158.99 æ.¬. 2558 2,213.03

 ¡‘.¬. 2558 1,818.90 °.¬. 2558 2,220.82 ∏.§. 2558 2,298.31
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