
∫∑§«“¡«‘®—¬

°“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ«‘∏’°“√ª√–¡“≥§à“ —¡ª√– ‘∑∏‘Ï
°“√∂¥∂Õ¬‡™‘ß‡ âπÕ¬à“ßßà“¬ ¥â«¬«‘∏’∑’≈ «‘∏’§«Õπ‰∑≈å
·≈–«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ ‡¡◊ËÕ¢âÕ¡Ÿ≈„πμ—«·ª√Õ‘ √–

·≈–μ—«·ª√μ“¡¡’§à“º‘¥ª°μ‘

™—¬«—≤πå  ÿ«√√≥“¿‘π—π∑å* ∏‘¥“æ√ »ÿ¿¿“°√ ·≈– ≈’Ë≈’ Õ‘ß»√’ «à“ß

∫∑§—¥¬àÕ

°“√«‘®—¬π’È»÷°…“‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ«‘∏’°“√ª√–¡“≥§à“ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬‡™‘ß‡ âπÕ¬à“ßßà“¬
‡¡◊ËÕ¢âÕ¡Ÿ≈„πμ—«·ª√Õ‘ √– ·≈–μ—«·ª√μ“¡¡’§à“º‘¥ª°μ‘ ‚¥¬‡ª√’¬∫‡∑’¬∫§à“ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬‡™‘ß‡ âπ
3 «‘∏’§◊Õ «‘∏’∑’≈ «‘∏’§«Õπ‰∑≈å ·≈–«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ ‚¥¬°”Àπ¥¢π“¥μ—«Õ¬à“ß·∫àß‡ªìπ 3 °≈ÿà¡ §◊Õ
¢π“¥‡≈Á° (10, 20) ¢π“¥°≈“ß (30, 40) ·≈–¢π“¥„À≠à (70, 90) °”Àπ¥√–¥—∫§«“¡º‘¥ª°μ‘„πμ—«·ª√
Õ‘ √– 2 √–¥—∫ §◊Õ √–¥—∫ª“π°≈“ß ·≈–√–¥—∫√ÿπ·√ß  —¥ à«π§à“º‘¥ª°μ‘„πμ—«·ª√Õ‘ √– §◊Õ 0.1, 0.2
·≈– 0.3 §«“¡§≈“¥‡§≈◊ËÕπ ≥ μ”·Àπàß∑’Ë¡’§à“º‘¥ª°μ‘¡’°“√·®°·®ß·∫∫ª°μ‘ §à“‡©≈’Ë¬‡∑à“°—∫ 3, 5 ·≈–
7 ‡°≥±å∑’Ë„™â„π°“√»÷°…“§◊Õ§à“§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ (Mean Square Error : MSE) ¢Õßμ—«
ª√–¡“≥æ“√“¡‘‡μÕ√å ‚¥¬∑”°“√®”≈Õß∑—ÈßÀ¡¥ 1,000 §√—Èß„π·μà≈– ∂“π°“√≥å

º≈°“√»÷°…“æ∫«à“ ‡¡◊ËÕ¢âÕ¡Ÿ≈‰¡à¡’§à“º‘¥ª°μ‘«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥¡’ª√– ‘∑∏‘¿“æ¥’∑’Ë ÿ¥ ‡¡◊ËÕ
¢âÕ¡Ÿ≈¡’§à“º‘¥ª°μ‘ „π¢π“¥μ—«Õ¬à“ß‡≈Á° æ∫«à“«‘∏’∑’≈¡’ª√– ‘∑∏‘¿“æ¥’∑’Ë ÿ¥ ¬°‡«âπ°√≥’¢π“¥μ—«Õ¬à“ß
‡∑à“°—∫ 10 §«“¡§≈“¥‡§≈◊ËÕπ ≥ μ”·Àπàß∑’Ë¡’§à“º‘¥ª°μ‘¡’°“√·®°·®ß·∫∫ª°μ‘ §à“‡©≈’Ë¬‡∑à“°—∫ 3 §à“
º‘¥ª°μ‘√–¥—∫√ÿπ·√ß  —¥ à«π§à“º‘¥ª°μ‘‡∑à“°—∫ 0.1 «‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥¡’ª√– ‘∑∏‘¿“æ¥’∑’Ë ÿ¥ ·≈–„π
¢π“¥μ—«Õ¬à“ß°≈“ß·≈–„À≠à æ∫«à“«‘∏’∑’≈¡’ª√– ‘∑∏‘¿“æ¥’∑’Ë ÿ¥„π∑ÿ°Ê °√≥’
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A Comparison on Efficiency of Theil,
Quantile and Ordinary Least Square Estimation
Methods of Simple Linear Regression Coefficients

with Outliers on Independent and Dependent Variables

Chaiyawat Suwannapinant*, Thidaporn Supapakorn and Lily Ingsrisawang

ABSTRACT

The objective of this paper is to compare the efficiency of Theil, Quantile and
Ordinary Least Square (OLS) estimation methods of simple linear regression coefficients with
outliers on independent and dependent variables. The sample sizes are set into 3 levels;
small (10, 20), medium (30, 40) and large (70, 90). There are two levels of outliers; mild and
extreme. The percentages of outliers on independent variable are defined as 0.1, 0.2 and 0.3.
At the position of outlier, the error term is normal distribution with means equal to 3, 5 and
7 and variance equal to 1. The criterion of this study is the Mean Square Error (MSE) of
estimated parameters. The data used in research is obtained by simulating 1,000 times for
each situation.

The result shows that; in case of no outlier, OLS provides the most efficient method.
In case of situation with outliers at the same position, Theil is the most efficient, except when
the sample size is 10, the level of outlier is extreme, the outlier proportion of independent
variable and error terms is 0.1, and at the position of outliers, the error term has normal
distribution with mean of 3, the most efficient method is the OLS. In medium and large sample
sizes. Theil is the most efficient method.

Keywords: Theil Method, Quantile Method, Ordinary Least Square Method, Simple Linear
Regression
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∫∑π”
°“√«‘‡§√“–Àå°“√∂¥∂Õ¬ ‡ªìπ«‘∏’°“√∑“ß ∂‘μ‘∑’Ë· ¥ß∂÷ß§«“¡ —¡æ—π∏å√–À«à“ßμ—«·ª√Õ‘ √–·≈–

μ—«·ª√μ“¡‚¥¬ “¡“√∂π”‰ª„™âæ¬“°√≥åÀ√◊Õ«‘‡§√“–Àå§«“¡ —¡æ—π∏å ‚¥¬æ◊Èπ∞“π°“√»÷°…“°“√«‘‡§√“–Àå°“√
∂¥∂Õ¬®–‡√‘Ë¡»÷°…“®“°°“√«‘‡§√“–Àå°“√∂¥∂Õ¬‡™‘ß‡ âπÕ¬à“ßßà“¬ ‡æ◊ËÕ„ÀâºŸâ»÷°…“‡¢â“„®∂÷ß√Ÿª·∫∫§«“¡
 —¡æ—π∏å¢Õßμ—«·ª√μ“¡·≈–μ—«·ª√Õ‘ √–Àπ÷Ëßμ—«·ª√ „π°“√ª√–¡“≥§à“ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬‡™‘ß‡ âπ
Õ¬à“ßßà“¬¡’«‘∏’°“√ª√–¡“≥§à“À≈“¬«‘∏’∑’Ë “¡“√∂‡≈◊Õ°„™â ´÷Ëß„π∑“ßªØ‘∫—μ‘°“√‰¥â¡“¢Õß¢âÕ¡Ÿ≈Õ“®®–‡°‘¥¢âÕ
º‘¥æ≈“¥„π°“√‰¥â¡“ [1] ∑”„Àâ¢âÕ¡Ÿ≈¡’§à“º‘¥ª°μ‘ °“√·°â‰¢¢âÕ¡Ÿ≈∑’Ë¡’§à“º‘¥ª°μ‘‡∫◊ÈÕßμâπ‡√“μâÕß ◊∫À“
·À≈àß∑’Ë¡“·≈–·°â‰¢„π à«π∑’Ëº‘¥ ·μà‡¡◊ËÕ‡√“ ◊∫§âπ·À≈àß∑’Ë¡“·≈â«¢âÕ¡Ÿ≈‡°‘¥º‘¥ª°μ‘®√‘ßÊ °“√π”¡“§”π«≥
‡æ◊ËÕª√–¡“≥§à“ —¡ª√– ‘∑∏‘Ï§«√∑’Ë®–‡≈◊Õ°„™â«‘∏’„Àâ‡À¡“– ¡ °“√ª√–¡“≥§à“ —¡ª√– ‘∑∏‘Ï‡√“ “¡“√∂·∫àßÕÕ°‡ªìπ
3 °≈ÿà¡„À≠à §◊Õ °“√ª√–¡“≥§à“¥â«¬«‘∏’æ“√“‡¡μ√‘° °“√ª√–¡“≥§à“¥â«¬«‘∏’°÷Ëßæ“√“‡¡μ√‘° °“√ª√–¡“≥§à“
¥â«¬«‘∏’πÕπæ“√“‡¡μ√‘° ‚¥¬„πß“π«‘®—¬π’È®–‰¥â°≈à“«∂÷ß‡©æ“– 2 °≈ÿà¡ §◊Õ °“√ª√–¡“≥§à“¥â«¬«‘∏’æ“√“‡¡μ√‘°
·≈–°“√ª√–¡“≥§à“¥â«¬«‘∏’πÕπæ“√“‡¡μ√‘°

«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥‡ªìπ«‘∏’°“√ª√–¡“≥§à“·∫∫æ“√“‡¡μ√‘°∑’Ë‡ªìπæ◊Èπ∞“π„π°“√À“§à“ —¡ª√– ‘∑∏‘Ï
‚¥¬‡ªìπ«‘∏’∑’Ë∑”„Àâº≈∫«°°”≈—ß Õß¢Õß§«“¡§≈“¥‡§≈◊ËÕπ¡’§à“μË”∑’Ë ÿ¥ ‚¥¬„π°“√À“§à“ —¡ª√– ‘∑∏‘Ï¥â«¬«‘∏’π’È
®–μâÕßÕ¬Ÿà∫π¢âÕ ¡¡ÿμ‘∑’Ë«à“¥â«¬§«“¡ —¡æ—π∏å√–À«à“ßμ—«·ª√μ“¡·≈–μ—«·ª√Õ‘ √–‡ªìπ·∫∫‡ âπμ√ß §à“
§“¥À«—ß¢Õß§«“¡§≈“¥‡§≈◊ËÕπ‡ªìπ»Ÿπ¬å ·≈–§à“§«“¡·ª√ª√«π¢Õß§«“¡§≈“¥‡§≈◊ËÕπ§ß∑’Ë [2]

«‘∏’∑’≈·≈–«‘∏’§«Õπ‰∑≈å‡ªìπ«‘∏’°“√ª√–¡“≥§à“·∫∫πÕπæ“√“‡¡μ√‘° «‘∏’∑’≈·≈–«‘∏’§«Õπ‰∑≈å
 “¡“√∂≈–∑‘Èß¢âÕ°”Àπ¥‡∫◊ÈÕßμâπ∫“ß¢âÕ¢Õß«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥‰¥â ‡™àπ °“√·®°·®ß¢Õß§à“§≈“¥‡§≈◊ËÕπ
¡’°“√·®°·®ß·∫∫ª°μ‘ √«¡∂÷ß«‘∏’∑’≈‡ªìπ«‘∏’πÕπæ“√“‡¡μ√‘°∑’Ë¡’§«“¡‰«μàÕ¢âÕ¡Ÿ≈∑’Ëº‘¥ª°μ‘πâÕ¬°«à“«‘∏’°”≈—ß Õß
πâÕ¬∑’Ë ÿ¥‚¥¬¡’®ÿ¥§«“¡∑πμàÕ§à“º‘¥ª°μ‘∑’Ë 29.3% [3] ·≈–«‘∏’§«Õπ‰∑≈å “¡“√∂‡≈◊Õ°μ”·Àπàß¡—∏¬∞“π„π
°“√«‘‡§√“–Àå‡æ◊ËÕ≈¥§«“¡ÕàÕπ‰À«μàÕ§à“º‘¥ª°μ‘„πμ—«·ª√μ“¡ [4]

¥—ßπ—ÈπºŸâ«‘®—¬®÷ß π„®»÷°…“‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ«‘∏’°“√ª√–¡“≥§à“ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬
‡™‘ß‡ âπÕ¬à“ßßà“¬ ¥â«¬«‘∏’∑’≈·≈–«‘∏’§«Õπ‰∑≈å´÷Ëß‡ªìπ«‘∏’°“√ª√–¡“≥§à“·∫∫πÕπæ“√“‡¡μ√‘° ·≈–«‘∏’°”≈—ß
 ÕßπâÕ¬∑’Ë ÿ¥´÷Ëß‡ªìπ«‘∏’°“√ª√–¡“≥§à“·∫∫æ“√“‡¡μ√‘° ‡¡◊ËÕ¢âÕ¡Ÿ≈„πμ—«·ª√Õ‘ √– ·≈–μ—«·ª√μ“¡¡’§à“
º‘¥ª°μ‘ ‚¥¬®“°°“√μ√«®‡Õ° “√æ∫«à“ Õÿ¡“æ√ ·≈– «√“æ√ [5] ‰¥â∑”°“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ
¢Õß°“√«‘‡§√“–Àå°“√∂¥∂Õ¬‡™‘ß‡ âπÕ¬à“ßßà“¬¥â«¬«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ «‘∏’¢Õß Theil ·≈–«‘∏’¢Õß
Brown-Mood ´÷Ëß°”Àπ¥ ∂“π°“√≥å„Àâμ—«·ª√Õ‘ √–¡’°“√·®°·®ß·∫∫ª°μ‘·≈–‰«∫Ÿ≈≈å §«“¡§≈“¥‡§≈◊ËÕπ
¡’°“√·®°·®ß·∫∫ª°μ‘ ≈Õ°πÕ√å¡Õ≈ ·≈–‰«∫Ÿ≈≈å ∑”°“√ √â“ß ∂“π°“√≥å∑¥≈Õß´È” 500 §√—Èß º≈∑’Ë‰¥âæ∫
«à“«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥„Àâ§à“‡©≈’Ë¬°”≈—ß Õß¢Õß§«“¡§≈“¥‡§≈◊ËÕπ∑’ËμË”∑’Ë ÿ¥„π∑ÿ°°√≥’ ·≈–«‘∏’∑’≈„Àâ§à“
‡©≈’Ë¬°”≈—ß Õß¢Õß§«“¡§≈“¥‡§≈◊ËÕπ∑’Ë„°≈â‡§’¬ß«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ ∑”„ÀâºŸâ«‘®—¬¡’§«“¡ π„®„π°√≥’∑’Ë
·μ°μà“ß°—π ‚¥¬ºŸâ«‘®—¬®–æ‘®“√≥“®“°§à“§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ „π«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ ·≈–«‘∏’∑’≈
‚¥¬∑—Èß 3 «‘∏’‡ªìπ∑’Ëπ‘¬¡„π°“√π”‡Õ“‰ª„™â«‘‡§√“–Àå¢âÕ¡Ÿ≈„π¥â“πμà“ßÊ Õ“∑‘ °“√ª√–‡¡‘π§«“¡¬—Ëß¬◊π¢Õß
√–∫∫™≈ª√–∑“π¥â«¬°“√ª√–¡“≥§à“«‘∏’∑’≈„π¢âÕ¡Ÿ≈Õπÿ°√¡‡«≈“ [6] ß“π«‘®—¬π’È„™â«‘∏’∑’≈„π°“√ª√–¡“≥§à“
 —¡ª√– ‘∑∏‘Ïª√‘¡“≥πÈ” æ◊Èπ∑’Ë‡æ“–ª≈Ÿ°æ◊™™π‘¥μà“ßÊ °“√ª√–‡¡‘π§à“‡™‘ß‡ âπ‚¥¬‰¡à„™â«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥
°“√ª√–¬ÿ°μå°“√ª√–¡“≥§à“¥â«¬«‘∏’∑’≈ [7] ß“π«‘®—¬π’È¡’°“√π”«‘∏’∑’≈¡“ª√–¡“≥§à“ —¡ª√– ‘∑∏‘Ï √“¬‰¥â
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Àπ’È ‘π  ‘π∑√—æ¬å °“√ª√–¡“≥ ¡°“√¿“§∑’Ë„™â¢âÕ¡Ÿ≈¿“§μ—¥¢«“ß ¥—ß ¡°“√ EPSt+1 
= aPt 

+ bEPSt 
+ ut+1

√–À«à“ßª√–‡∑»®’π·≈– À√—∞Õ‡¡√‘°“«à“‡æ◊ËÕ§âπÀ“§à“ —¡ª√– ‘∑∏‘Ï∑’Ëª√–¡“≥‰¥â„Àâ‡ªìπ‰ªμ“¡¢âÕ°”Àπ¥∑“ß
‡»√…∞»“ μ√å [8] ß“π«‘®—¬π’È„™â«‘∏’∑’≈„π°“√ª√–¡“≥§à“ —¡ª√– ‘∑∏‘Ï¢ÕßÕ—μ√“ à«π°”‰√ ÿ∑∏‘μàÕÀÿâπ ·≈–√“§“
°“√»÷°…“ªí≠À“∑’Ë∑”„Àâ‡°…μ√°√‰¥âº≈º≈‘μμË”®“°°“√ª≈Ÿ°¢â“«‚æ¥‚¥¬„™â§«Õπ‰∑≈å√’‡°√ ™—Ëπ„πøî≈‘ªªîπ å [9]
‚¥¬ß“π«‘®—¬∑’Ëπ”‡Õ“«‘∏’∑’≈·≈–§«Õπ‰∑≈å¡“„™â ß“π«‘®—¬∑’Ë°≈à“«¡“¢â“ßμâπ à«π¡“°μâÕß°“√μ—«ª√–¡“≥§à“∑’Ë¡’
§«“¡·°√àß ‡π◊ËÕß®“°¢âÕ¡Ÿ≈∑’Ë‰¥â¡“π—Èπ¡’°“√·°«àßμ—« Ÿß ·≈–°“√ª√–¡“≥§à“¥â«¬«‘∏’§«Õπ‰∑≈å “¡“√∂
«‘‡§√“–Àå∂÷ßº≈°√–∑∫¢Õß¢âÕ¡Ÿ≈‰¥âÀ≈“¬°≈ÿà¡

«—μ∂ÿª√– ß§å
‡æ◊ËÕ»÷°…“‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ«‘∏’°“√ª√–¡“≥§à“æ“√“¡‘‡μÕ√å„π√Ÿª·∫∫∂¥∂Õ¬‡™‘ß‡ âπÕ¬à“ßßà“¬

‡¡◊ËÕ¢âÕ¡Ÿ≈‰¡à¡’§à“º‘¥ª°μ‘ ‡¡◊ËÕ¢âÕ¡Ÿ≈¡’§à“º‘¥ª°μ‘„πμ—«·ª√Õ‘ √– ·≈–§«“¡§≈“¥‡§≈◊ËÕπ ≥ μ”·Àπàß∑’Ë¡’§à“
º‘¥ª°μ‘¡’°“√·®°·®ß·∫∫ª°μ‘ §à“‡©≈’Ë¬‡∑à“°—∫ 3, 5 ·≈– 7 §«“¡·ª√ª√«π‡∑à“°—∫ 1

‡°≥±å∑’Ë„™â„π°“√»÷°…“
§à“§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ (Mean Square Error : MSE) ¢Õßμ—«ª√–¡“≥æ“√“¡‘‡μÕ√å

[10] ∑—Èß 2 «‘∏’ ®”π«π 1,000 §√—Èß„π·μà≈– ∂“π°“√≥å ‚¥¬«‘∏’∑’Ë„Àâ§à“ MSE μË”°«à“®–‡ªìπ«‘∏’∑’Ë¡’
ª√– ‘∑∏‘¿“æ¡“°°«à“

‚¥¬∑’Ë βit §◊Õ  §à“æ“√“¡‘‡μÕ√åμ—«∑’Ë i „π°“√∑” È́”√Õ∫∑’Ë t

β
^
it §◊Õ  §à“ª√–¡“≥æ“√“¡‘‡μÕ√åμ—«∑’Ë i „π°“√∑” È́”√Õ∫ ∑’Ë t

p §◊Õ  ®”π«πμ—«·ª√Õ‘ √–„π√Ÿª·∫∫°“√∂¥∂Õ¬ ‚¥¬„πß“π«‘®—¬π’È p = 1
t §◊Õ  √Õ∫∑’Ë∑”´È” ‚¥¬„πß“π«‘®—¬π’È t = 1, 2, 3, ..., 1000
i §◊Õ  ®”π«πμ—«æ“√“¡‘‡μÕ√å ‚¥¬„πß“π«‘®—¬π’È i = 0, 1

«‘∏’¥”‡π‘π°“√»÷°…“
1. „π°“√«‘®—¬§√—Èßπ’È„™â‡∑§π‘§¡Õπμ‘§“√å‚≈„π°“√®”≈Õß¢âÕ¡Ÿ≈ °”Àπ¥¢π“¥μ—«Õ¬à“ß ¡’§à“

‡∑à“°—∫ 10, 20, 30, 40, 70 ·≈– 90 °”Àπ¥ —¥ à«π°“√ª≈Õ¡ªπ¢Õß§à“º‘¥ª°μ‘„π¢âÕ¡Ÿ≈μ—«·ª√Õ‘ √–
‡∑à“°—∫ 0, 0.1, 0.2 ·≈– 0.3 ‚¥¬√–¥—∫§«“¡º‘¥ª°μ‘„πμ—«·ª√Õ‘ √–·∫àß‡ªìπ 3 √–¥—∫ §◊Õ ‰¡àº‘¥ª°μ‘
√–¥—∫ª“π°≈“ß ·≈–√–¥—∫√ÿπ·√ß ‚¥¬°“√ √â“ß§à“º‘¥ª°μ‘ ¡’«‘∏’°“√¥—ßπ’È

¢—ÈπμÕπ∑’Ë 1 ®”≈Õß¢âÕ¡Ÿ≈¢Õßμ—«·ª√Õ‘ √–„Àâ¡’°“√·®°·®ß·∫∫ª°μ‘¡“μ√∞“π §◊Õ X ~
N(0,1) ®”π«π n §à“ ·≈â«π”§à“®“°°“√®”≈Õß¡“μ√«® Õ∫§à“º‘¥ª°μ‘¥â«¬«‘∏’°√“ø Box and Whisker
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‚¥¬¢âÕ¡Ÿ≈‰¡à¡’§à“º‘¥ª°μ‘®–μâÕßÕ¬Ÿà„π™à«ß (Q1 
- 1.5(IQR), Q3 

+ 1.5(IQR)) ·≈â«‡√“®–‰¥â§à“¢âÕ¡Ÿ≈
¢Õßμ—«·ª√Õ‘ √–∑’Ë‰¡à¡’§à“º‘¥ª°μ‘

¢—ÈπμÕπ∑’Ë 2 π”¢âÕ¡Ÿ≈®“°¢—ÈπμÕπ∑’Ë 1 ¡“‡√’¬ß®“°πâÕ¬‰ªÀ“¡“°¥—ßπ’È X(1), X(2), X(3) , ... ,
X(n) ‡¡◊ËÕ X(i) ‡ªìπ§à“μ—«·ª√Õ‘ √–„π≈”¥—∫∑’Ë i ‚¥¬∑’Ë i = 1, 2, ... , n

¢—ÈπμÕπ∑’Ë 3 ·∑π§à“¢Õßμ—«·ª√Õ‘ √– ∑’Ë¡’§à“¡“°∑’Ë ÿ¥¥â«¬§à“§ß∑’Ë§à“Àπ÷Ëß‚¥¬„Àâ¡’§à“¡“°
¢÷Èπ°«à“‡¥‘¡ À√◊Õ·∑π§à“¢Õßμ—«·ª√Õ‘ √– ∑’Ë¡’§à“πâÕ¬∑’Ë ÿ¥¥â«¬§à“§ß∑’Ë§à“Àπ÷Ëß‚¥¬„Àâ¡’§à“πâÕ¬≈ß°«à“‡¥‘¡
‚¥¬°”Àπ¥„Àâ§à“º‘¥ª°μ‘¢Õßμ—«·ª√Õ‘ √–¡’§à“¥—ßπ’È

X(i) = Q1 
- L(QR)     ‡¡◊ËÕμ—«·ª√Õ‘ √–¡’§à“πâÕ¬

X(i) = Q3 
+ L(IQR)    ‡¡◊ËÕμ—«·ª√Õ‘ √–¡’§à“¡“°

‚¥¬ Q1 §◊Õ  §à“§«Õ‰∑≈å∑’Ë 1 ¢Õßμ—«·ª√Õ‘ √–
Q3 §◊Õ  §à“§«Õ‰∑≈å∑’Ë 3 ¢Õßμ—«·ª√Õ‘ √–
IQR = Q3-Q1

L = 2  ‡¡◊ËÕ°”Àπ¥„Àâ§à“º‘¥ª°μ‘√–¥—∫ª“π°≈“ß
L = 5  ‡¡◊ËÕ°”Àπ¥„Àâ§à“º‘¥ª°μ‘√–¥—∫√ÿπ·√ß

¢—ÈπμÕπ∑’Ë 4 ®”≈Õß¢âÕ¡Ÿ≈§à“§≈“¥‡§≈◊ËÕπ ‚¥¬∑”°“√ √â“ß¢âÕ¡Ÿ≈¢Õßμ—«·ª√Õ‘ √–„Àâ¡’§à“
º‘¥ª°μ‘ μ“¡¢—ÈπμÕπ∑’Ë 2 ·≈â«°”Àπ¥„Àâ§«“¡§≈“¥‡§≈◊ËÕπ∑’Ë‡°‘¥¢÷Èπ ≥ μ”·Àπàß∑’Ë¡’§à“¢Õßμ—«·ª√Õ‘ √–
º‘¥ª°μ‘¡’°“√·®°·®ß·∫∫ª°μ‘∑’Ë¡’§à“§“¥À«—ß‡∑à“°—∫ M ·≈–§à“§«“¡·ª√ª√«π‡∑à“°—∫ 1 ®–‰¥â«à“ εi ~ N(M, 1);
M = 3,5,7 ·≈–°”Àπ¥„Àâ§«“¡§≈“¥‡§≈◊ËÕπ∑’Ë‡°‘¥¢÷Èπ ≥ μ”·Àπàß∑’Ë¡’§à“¢Õßμ—«·ª√Õ‘ √–ª°μ‘¡’°“√·®°·®ß
·∫∫ª°μ‘¡“μ√∞“π εi ~ N(0, 1)

¢—ÈπμÕπ∑’Ë 5 ®”≈Õß¢âÕ¡Ÿ≈μ—«·ª√μ“¡ μ“¡√Ÿª·∫∫§«“¡ —¡æ—π∏å ¡°“√∂¥∂Õ¬‡™‘ß‡ âπμ√ß
Õ¬à“ßßà“¬ ¥—ßπ’È

Yi 
= β0 

+ β1Xi + εi ; i 
= 1,2 ,..., n

‡¡◊ËÕ β0, β1 §◊Õ §à“ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬ ´÷Ëß„π°“√«‘®—¬§√—Èßπ’È°”Àπ¥„Àâ β0 
= β1 

= 1

2. ª√–¡“≥§à“ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬¥â«¬«‘∏’°“√ª√–¡“≥ 2 «‘∏’ §◊Õ «‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥
·≈–«‘∏’∑’≈

2.1 «‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ (Ordinary Least Square Method : OLS) [2]
√Ÿª·∫∫°“√∂¥∂Õ¬‡™‘ß‡ âπ ∑’Ë· ¥ß§«“¡ —¡æ—π∏å√–À«à“ßμ—«·ª√Õ‘ √–·≈–μ—«·ª√μ“¡

§◊Õ

Y = Xβ+ε
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‡¡◊ËÕ Y ‡ªìπ‡«°‡μÕ√å¢π“¥ n Ó 1 ¢Õß§à“ —ß‡°μ¢Õßμ—«·ª√μ“¡

X ‡ªìπ‡¡μ√‘°´å¢π“¥ n Ó (p + 1) ¢Õß§à“ —ß‡°μ¢Õßμ—«·ª√Õ‘ √–

β ‡ªìπ‡«°‡μÕ√å¢π“¥ (p + 1) Ó 1 ¢Õß§à“æ“√“¡‘‡μÕ√å β

ε ‡ªìπ‡«°‡μÕ√å¢π“¥ n Ó 1 ¢Õß§«“¡§≈“¥‡§≈◊ËÕπ
p ‡ªìπ®”π«πμ—«·ª√Õ‘ √–
n ‡ªìπ¢π“¥μ—«Õ¬à“ß

®“°«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥  “¡“√∂À“§à“ª√–¡“≥¢Õß —¡ª√– ‘∑∏å°“√∂¥∂Õ¬ ( ) ‰¥â‚¥¬À“§à“
ª√–¡“≥ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬∑’Ë∑”„Àâº≈∫«°°”≈—ß Õß¢Õß§«“¡·μ°μà“ß √–À«à“ß§à“®√‘ß°—∫§à“ª√–¡“≥
À√◊Õº≈∫«°°”≈—ß Õß¢Õß§«“¡§≈“¥‡§≈◊ËÕπ (Sum Square of Error : SSE) ¡’§à“πâÕ¬∑’Ë ÿ¥

SSE = Y β
^X-( )Y β

^X-( )T

-= Y β
^

β
^Y Y β

^ X( T T XT XTT2 +

À“§à“ β^ ‰¥â‚¥¬°“√À“Õπÿæ—π∏å¢Õß SSE ‡∑’¬∫°—∫ β^ ·≈â«°”Àπ¥„Àâ‡∑à“°—∫ 0 ®–‰¥â

= )β
^ X X( T XT-1 Y

2.2 «‘∏’∑’≈ (Theil)
Theil (1950) [11] ‡ πÕ«‘∏’ª√–¡“≥§à“§«“¡™—π (β1) ¢Õß‡ âπ∂¥∂Õ¬ Yi = β0 

+
β1Xi 

+ εi ‡¡◊ËÕ i = 1, 2 ,..., n ´÷Ëß¡’¢—ÈπμÕπ¥—ßπ’È
¢—ÈπμÕπ∑’Ë 1 §”π«π§à“§«“¡™—π

 ; 1 ≤ i < j ≤ n  ®–‰¥â§à“§«“¡™—π∑—ÈßÀ¡¥    §à“

¢—ÈπμÕπ∑’Ë 2 ª√–¡“≥§à“ β1

β
^
1 = median (Sij,1 ≤ i < j ≤ n)

∂â“ N ‡ªìπ‡≈¢§’Ë, N = 2k + 1 ®–‰¥â β
^
1 = S(k+1)

∂â“ N ‡ªìπ‡≈¢§Ÿà, N = 2k ®–‰¥â β
^
1 = S(k)

 + S(k+1)

2
¢—ÈπμÕπ∑’Ë 3 ª√–¡“≥§à“  β0

β
^
0 = My - β

^
1Mx

‡¡◊ËÕ My ·≈– Mx ‡ªìπ§à“¡—∏¬∞“π¢Õß¢âÕ¡Ÿ≈ X ·≈– Y μ“¡≈”¥—∫

2.3 «‘∏’§«Õπ‰∑≈å (Quantile)
„π«‘∏’§«Õπ‰∑≈å‰¥âª√–¬ÿ°μå Conditional Mean Function ‚¥¬‡√’¬°«à“ Generic

Conditional Quantile Function [4]

X X X X x
X

·≈–
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‚¥¬ X

·≈–

‡¡◊ËÕ  §◊Õμ”·Àπàß¢Õß§«Õπ‰∑≈å·≈– 0 <  <1
«‘∏’°“√À“§à“ β

^
(0) „™â«‘∏’°“√‚ª√·°√¡‡™‘ß‡ âπ (Linear Programming) ‚¥¬„πß“π«‘®—¬π’È°”Àπ¥  = 0.5

π—Ëπ§◊Õ

¢—ÈπμÕπ∑’Ë 1 °”Àπ¥ ¡°“√«—μ∂ÿª√– ß§å 

¢—ÈπμÕπ∑’Ë 2 ª√—∫ ¡°“√«—μ∂ÿª√– ß§å„ÀâÕ¬Ÿà„π√Ÿª·∫∫‡™‘ß‡ âπμ√ß®–‰¥â  ·≈–¡’ ¡°“√¢âÕ®”°—¥ ¥—ßπ’È

ei ≥ β0 + β1xi - yi ;i=1,2,...,n
ei ≥ -(β0 + β1xi - yi) ;i=1,2,...,n

´÷Ëß

¢—ÈπμÕπ∑’Ë 3 ∑”°“√§”π«≥À“§à“¥â«¬«‘∏’´‘¡‡æ≈Á°´å (Simplex)

3. §”π«≥§à“§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ (Mean Square Error: MSE) ¢Õßμ—«ª√–¡“≥
æ“√“¡‘‡μÕ√å∑—Èß 3 «‘∏’ ®”π«π 1,000 §√—Èß„π·μà≈– ∂“π°“√≥å ¥—ßμ“√“ß∑’Ë 1 ‚¥¬«‘∏’∑’Ë„Àâ§à“ MSE μË”°«à“
®–‡ªìπ«‘∏’∑’Ë¡’ª√– ‘∑∏‘¿“æ¥’°«à“

μ“√“ß∑’Ë 1  ∂“π°“√≥å„π°“√®”≈Õß§à“§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬

®”π«π§à“ —ß‡°μ  —¥ à«π§à“º‘¥ª°μ‘„πμ—«·ª√ √–¥—∫§«“¡º‘¥ª°μ‘ °“√·®°·®ß¢Õß§à“º‘¥ª°μ‘

(n) Õ‘ √– ·≈–§«“¡§≈“¥‡§≈◊ËÕπ „πμ—«·ª√Õ‘ √– ¢Õß§«“¡§≈“¥‡§≈◊ËÕπ

1. °√≥’§à“ —ß‡°μ‰¡à¡’§à“º‘¥ª°μ‘ 6  ∂“π°“√≥å

¢π“¥‡≈Á° (10, 20) 0 ‰¡àº‘¥ª°μ‘ N(0, 1)
¢π“¥°≈“ß (30, 40) 0 ‰¡àº‘¥ª°μ‘ N(0, 1)
¢π“¥„À≠à (70, 90) 0 ‰¡àº‘¥ª°μ‘ N(0, 1)

2. °√≥’§à“ —ß‡°μ¢Õßμ—«·ª√Õ‘ √–·≈–§«“¡§≈“¥‡§≈◊ËÕπº‘¥ª°μ‘ ≥ μ”·Àπàß‡¥’¬«°—π 108  ∂“π°“√≥å

¢π“¥‡≈Á° (10, 20) 0.1, 0.2 ·≈– 0.3 ª“π°≈“ß √ÿπ·√ß N(3, 1), N(5, 1), N(7, 1)
¢π“¥°≈“ß (30, 40) 0.1, 0.2 ·≈– 0.3 ª“π°≈“ß √ÿπ·√ß N(3, 1), N(5, 1), N(7, 1)
¢π“¥„À≠à (70, 90) 0.1, 0.2 ·≈– 0.3 ª“π°≈“ß √ÿπ·√ß N(3, 1), N(5, 1), N(7, 1)
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º≈°“√»÷°…“
°“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ«‘∏’°“√ª√–¡“≥§à“ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬‡™‘ß‡ âπÕ¬à“ßßà“¬ ¥â«¬

«‘∏’∑’≈ ·≈–«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ ‡¡◊ËÕ¢âÕ¡Ÿ≈„πμ—«·ª√Õ‘ √– ·≈–μ—«·ª√μ“¡¡’§à“º‘¥ª°μ‘ ‚¥¬„™â‚ª√·°√¡
R ‡«Õ√å™—π 3.2.0 „π°“√®”≈Õß¢âÕ¡Ÿ≈·≈–§”π«≥§à“‰¥âº≈°“√«‘®—¬¥—ßπ’È

1. ‡¡◊ËÕ¢âÕ¡Ÿ≈‰¡à¡’§à“º‘¥ª°μ‘
°√≥’¢âÕ¡Ÿ≈¡’‰¡à¡’§à“º‘¥ª°μ‘§à“§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ (MSE) ¢Õß«‘∏’°”≈—ß ÕßπâÕ¬

∑’Ë ÿ¥¡’§à“μË”°«à“„π∑ÿ°Ê ¢π“¥μ—«Õ¬à“ß ·μà‡¡◊ËÕ¢π“¥μ—«Õ¬à“ß‡æ‘Ë¡¢÷Èπ®“°¢π“¥°≈“ß (30, 40) ®π∂÷ß¢π“¥„À≠à
(70, 90) §à“ MSE ¢Õß«‘∏’∑’≈·≈–«‘∏’§«Õπ‰∑≈å¡’§à“‡¢â“„°≈â«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥®π·∑∫®–‰¡à·μ°μà“ß°—π
‡≈¬ ¥—ß¿“æ∑’Ë 1

¿“æ∑’Ë 1 §à“§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ ‡¡◊ËÕ¢âÕ¡Ÿ≈‰¡à¡’§à“º‘¥ª°μ‘

2. ‡¡◊ËÕ¢âÕ¡Ÿ≈¡’°“√·®°·®ßº‘¥ª°μ‘ ‚¥¬ —¥ à«π°“√ª≈Õ¡ªπ¢Õß§à“º‘¥ª°μ‘‡∑à“°—∫ 0.1
°√≥’¢π“¥μ—«Õ¬à“ß‡≈Á° (10, 20) æ∫«à“∑—Èß 3 «‘∏’ „Àâ§à“ MSE „°≈â‡§’¬ß°—π∑ÿ°Ê °√≥’

‚¥¬„π√–¥—∫§à“º‘¥ª°μ‘ª“π°≈“ß·≈–√ÿπ·√ßæ∫«à“°√≥’§«“¡§≈“¥‡§≈◊ËÕπ ≥ μ”·Àπàß∑’Ë¡’§à“º‘¥ª°μ‘¡’°“√
·®°·®ß·∫∫ª°μ‘ §à“‡©≈’Ë¬‡∑à“°—∫ 3 «‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥„Àâ§à“ MSE ∑’ËμË”°«à“«‘∏’∑’≈·≈–«‘∏’§«Õπ‰∑≈å
¢π“¥μ—«Õ¬à“ßª“π°≈“ß (30, 40) æ∫«à“«‘∏’∑’≈„Àâ§à“ MSE ∑’ËμË”∑’Ë ÿ¥ ·≈–√Õß≈ß¡“§◊Õ«‘∏’§«Õπ‰∑≈å
‚¥¬§à“º‘¥ª°μ‘√–¥—∫ª“π°≈“ß·≈– Ÿß·≈–«‘∏’§«Õπ‰∑≈å„Àâ§à“ MSE  Ÿß¢÷Èπ°«à“ª°μ‘ ‚¥¬¡’§«“¡μà“ß°—πÕ¬à“ß
‡ÀÁπ‰¥â™—¥ ¢π“¥μ—«Õ¬à“ß„À≠à (70, 90) æ∫«à“«‘∏’∑’≈„Àâ§à“ MSE ∑’ËμË”°«à“Õ¬à“ß‡ÀÁπ‰¥â™—¥·≈–«‘∏’§«Õπ‰∑≈å
„Àâ§à“ MSE ∑’Ë„°≈â‡§’¬ß«‘∏’∑’≈ ·≈–‡¡◊ËÕ§à“º‘¥ª°μ‘√–¥—∫ª“π°≈“ß·≈– Ÿß À√◊Õ §«“¡§≈“¥‡§≈◊ËÕπ ≥ μ”·Àπàß
¢âÕ¡Ÿ≈¡’§à“º‘¥ª°μ‘‡ª≈’Ë¬π·ª≈ßº≈∑’Ë‰¥â¡’§«“¡μà“ß°—πÕ¬à“ß‡ÀÁπ‰¥â™—¥√–À«à“ß§à“ MSE ¢Õß«‘∏’°”≈—ß Õß
πâÕ¬∑’Ë ÿ¥ °—∫«‘∏’∑’≈·≈–§«Õπ‰∑≈å ¥—ß¿“æ∑’Ë 2
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¿“æ∑’Ë 2 §à“§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ ‡¡◊ËÕ¢âÕ¡Ÿ≈¡’ —¥ à«π°“√ª≈Õ¡ªπ¢Õß§à“º‘¥ª°μ‘‡∑à“°—∫ 0.1 „π
°√≥’μà“ßÊ

3. ‡¡◊ËÕ¢âÕ¡Ÿ≈¡’°“√·®°·®ßº‘¥ª°μ‘ ‚¥¬ —¥ à«π°“√ª≈Õ¡ªπ¢Õß§à“º‘¥ª°μ‘‡∑à“°—∫ 0.2
°√≥’¢π“¥μ—«Õ¬à“ß‡≈Á° (10, 20) æ∫«à“«‘∏’∑’≈„Àâ§à“ MSE ∑’ËμË”°«à“„π∑ÿ°Ê °√≥’ ‚¥¬

„π√–¥—∫§à“º‘¥ª°μ‘√ÿπ·√ßæ∫«à“°√≥’§«“¡§≈“¥‡§≈◊ËÕπ ≥ μ”·Àπàß∑’Ë¡’§à“º‘¥ª°μ‘¡’°“√·®°·®ß·∫∫ª°μ‘
§à“‡©≈’Ë¬‡∑à“°—∫ 3 «‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥„Àâ§à“ MSE ∑’ËμË”°«à“«‘∏’∑’≈·≈–«‘∏’§«Õπ‰∑≈å ¢π“¥μ—«Õ¬à“ßª“π°≈“ß
(30, 40) æ∫«à“«‘∏’∑’≈„Àâ§à“ MSE ∑’ËμË”°«à“Õ¬à“ß‡ÀÁπ‰¥â™—¥·≈–«‘∏’§«Õπ‰∑≈å„Àâ§à“ MSE ∑’Ë„°≈â‡§’¬ß«‘∏’∑’≈
‡™àπ‡¥’¬«°—∫¢π“¥μ—«Õ¬à“ß„À≠à (70, 90) ‚¥¬‡¡◊ËÕ§«“¡§≈“¥‡§≈◊ËÕπ ≥ μ”·Àπàß¢âÕ¡Ÿ≈¡’§à“º‘¥ª°μ‘‡ª≈’Ë¬π·ª≈ß
º≈∑’Ë‰¥â¡’§«“¡μà“ß°—πÕ¬à“ß‡ÀÁπ‰¥â™—¥√–À«à“ß§à“ MSE ¢Õß«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ °—∫«‘∏’∑’≈·≈–§«Õπ‰∑≈å
´÷Ëß√–¥—∫§à“º‘¥ª°μ‘ª“π°≈“ß·≈– Ÿß ¡’§«“¡„°≈â‡§’¬ß°—π„π∑ÿ°Ê ¢π“¥μ—«Õ¬à“ß ¥—ß¿“æ∑’Ë 3
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¿“æ∑’Ë 3 §à“§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ ‡¡◊ËÕ¢âÕ¡Ÿ≈¡’ —¥ à«π°“√ª≈Õ¡ªπ¢Õß§à“º‘¥ª°μ‘‡∑à“°—∫ 0.2 „π
°√≥’μà“ßÊ

4. ‡¡◊ËÕ¢âÕ¡Ÿ≈¡’°“√·®°·®ßº‘¥ª°μ‘ ‚¥¬ —¥ à«π°“√ª≈Õ¡ªπ¢Õß§à“º‘¥ª°μ‘‡∑à“°—∫ 0.3
°√≥’¢π“¥μ—«Õ¬à“ß‡≈Á° (10, 20) æ∫«à“«‘∏’∑’≈·≈–«‘∏’§«Õπ‰∑≈å„Àâ§à“§≈“¥‡§≈◊ËÕπ°”≈—ß Õß

‡©≈’Ë¬∑’ËμË”°«à“„π∑ÿ°Ê °√≥’ ‚¥¬«‘∏’∑’≈„Àâ§à“ MSE ∑’ËμË”°«à“Õ¬à“ß‡ÀÁπ‰¥â™—¥ ‡™àπ‡¥’¬«°—∫¢π“¥μ—«Õ¬à“ßª“π
°≈“ß (30, 40) ·≈–¢π“¥μ—«Õ¬à“ß„À≠à (70, 90) ‚¥¬‡¡◊ËÕ§«“¡§≈“¥‡§≈◊ËÕπ ≥ μ”·Àπàß¢âÕ¡Ÿ≈¡’§à“º‘¥
ª°μ‘‡ª≈’Ë¬π·ª≈ß º≈∑’Ë‰¥â¡’§«“¡„°≈â‡§’¬ß ‡™àπ‡¥’¬«°—∫√–¥—∫§à“º‘¥ª°μ‘ª“π°≈“ß·≈– Ÿß °Á¡’§«“¡„°≈â
‡§’¬ß°—π„π∑ÿ°Ê ¢π“¥μ—«Õ¬à“ß ¥—ß¿“æ∑’Ë 4
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¿“æ∑’Ë 4 §à“§≈“¥‡§≈◊ËÕπ°”≈—ß Õß‡©≈’Ë¬ ‡¡◊ËÕ¢âÕ¡Ÿ≈¡’ —¥ à«π°“√ª≈Õ¡ªπ¢Õß§à“º‘¥ª°μ‘‡∑à“°—∫ 0.3 „π
°√≥’μà“ßÊ

 √ÿª
‡¡◊ËÕ¢âÕ¡Ÿ≈‰¡à¡’§à“º‘¥ª°μ‘«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥¡’ª√– ‘∑∏‘¿“æ¡“°∑’Ë ÿ¥ ‡¡◊ËÕ¢âÕ¡Ÿ≈¡’§à“º‘¥ª°μ‘

¢π“¥μ—«Õ¬à“ß‡≈Á° «‘∏’∑’≈¡’ª√– ‘∑∏‘¿“æ∑’Ë¥’°«à“ „π∑ÿ°Ê  —¥ à«π°“√ª≈Õ¡ªπ¢Õß§à“º‘¥ª°μ‘ (0.1, 0.2, 0.3)
‚¥¬«‘∏’§«Õπ‰∑≈å¡’ª√– ‘∑∏‘¿“æ√Õß≈ß¡“„π∫“ß°√≥’ ¢π“¥μ—«Õ¬à“ßª“π°≈“ß (30, 40) «‘∏’∑’≈¡’
ª√– ‘∑∏‘¿“æÕ¬à“ß‡ÀÁπ‰¥â™—¥ «‘∏’§«Õπ‰∑≈å¡’ª√– ‘∑∏‘¿“æ√Õß≈ß¡“‚¥¬„π∫“ß°√≥’„Àâ§à“ MSE ∑’Ë„°≈â‡§’¬ß
°—∫«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ ·≈–«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥¡’ª√– ‘∑∏‘¿“æ·¬à∑’Ë ÿ¥ „π∑ÿ°Ê  —¥ à«π°“√ª≈Õ¡ªπ
¢Õß§à“º‘¥ª°μ‘ (0.1, 0.2, 0.3) ‡™àπ‡¥’¬«°—∫¢π“¥μ—«Õ¬à“ß„À≠à (70, 90) ®÷ß “¡“√∂ √ÿª‰¥â«à“«‘∏’∑’≈¡’
ª√– ‘∑∏‘¿“æ¥’∑’Ë ÿ¥„π‡°◊Õ∫∑ÿ°Ê °√≥’ ·≈–«‘∏’§«Õπ‰∑≈å¡’ª√– ‘∑∏‘¿“æ√Õß≈ß¡“„π∫“ß°√≥’ ‡π◊ËÕß®“° 2 «‘∏’
¡’§ÿ≥ ¡∫—μ‘μ—«ª√–¡“≥æ“√“¡‘‡μÕ√å∑’Ë¡’§«“¡·°√àß ·≈–«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥„Àâª√– ‘∑∏‘¿“æ∑’Ë·¬à∑’Ë ÿ¥„π‡°◊Õ∫
∑ÿ°Ê °√≥’ ‡π◊ËÕß®“°¢âÕ¡Ÿ≈¡’§à“º‘¥ª°μ‘¢—¥μàÕ¢âÕ°”Àπ¥¢Õß«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥„π°“√ª√–¡“≥§à“æ“√“¡‘‡μÕ√å



SWU Sci. J. Vol. 32 No. 1 (2016)240

‡Õ° “√Õâ“ßÕ‘ß
1. Õ√æ√√≥ μ—πμ√–°Ÿ≈. 2555. °“√‡ª√’¬∫‡∑’¬∫«‘∏’°“√ª√–¡“≥§à“ —¡ª√– ‘∑∏‘Ï°“√∂¥∂Õ¬∑’Ë·°√àß ”À√—∫

°“√∂¥∂Õ¬‡™‘ß‡ âπæÀÿ ‡¡◊ËÕ¢âÕ¡Ÿ≈¡’§à“º‘¥ª°μ‘. «‘∑¬“π‘æπ∏åª√‘≠≠“‚∑. ¡À“«‘∑¬“≈—¬‡°…μ√»“ μ√å.
2. Kutner, M. H., Nachtsheim, J.C. Nachtsheim and J. Neter. 2004. Applied Linear Regression

Models. 4th edition. McGraw-Hill/Irwin: New York. p. 17-18, 199-201.
3. Wang, X. 2003. The Properties of the Theil-Sen Estimator. Dissertation, Binghamton

University.
4. Davino, C., et al. 2013. Quantile Regression: Theory and Applications, Wiley. p. 8, 67.
5. Õÿ¡“æ√ ®—π∑»√, «√“æ√ ‡À≈◊Õ ‘π∑√—æ¬å. 2550. °“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß°“√«‘‡§√“–Àå°“√

∂¥∂Õ¬‡™‘ß‡ âπÕ¬à“ßßà“¬¥â«¬«‘∏’°”≈—ß ÕßπâÕ¬∑’Ë ÿ¥ «‘∏’¢Õß Theil ·≈–«‘∏’¢Õß Brown-Mood.
°√ÿß‡∑æ¡À“π§√ :  ”π—°ß“π§≥–°√√¡°“√«‘®—¬·Ààß™“μ‘ («™.).

6. Ohlson, J. A. and Kim, S. 2014. Linear Valuation without OLS: The Theil-Sen Estimation
Approach. Working Paper, New York University.

7. Ahmed, S. 2014. Assessment of Irrigation System Sustainability using the Theil-Sen
Estimator of Slope of Time Series. Sustainability Science, 9(3): 293-302.

8. Ohlson, J. A. 2014. Does the Cross-Sectional Equation EPSt+1 = aPt + bEPSt + ut+1 Differ
between China and the US?. China Accounting and Finance Review, 16(2), 1-9.

9. Sanglestsawai, S. Rejesus, R.M. and Yorobe, J.M. 2014. Do Lower Yielding Farmers
Benefit from Bt Corn? Evidence from Instrumental Variable Quantile Regressions.
Food Policy. 44: 285-296.

10. Xu, P. and Rummel, R. 1993. A Simulation Study of Smoothness Methods in Recovery of
Regional Fields. Geophys. J. Int. 117: 472-486.

11. Sen, P. K. (1968). Estimates of the Regression Coefficient Based on Kendallûs Tau.
Journal of the American Statistical Association, 63(324): 1379-1389.

‰¥â√—∫∫∑§«“¡«—π∑’Ë 12 μÿ≈“§¡ 2558
¬Õ¡√—∫μ’æ‘¡æå«—π∑’Ë 23 ∏—π«“§¡ 2558



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


