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À“°¡’¢âÕ¡Ÿ≈™ÿ¥Àπ÷Ëß ·≈– ß —¬«à“¢âÕ¡Ÿ≈™ÿ¥π’È¡’§à“ ß —¬µà“ß®“°¢âÕ¡Ÿ≈Õ◊ËπÊ „π™ÿ¥¢âÕ¡Ÿ≈π—Èπ ´÷ËßÕ“®¡’ “‡Àµÿ®“°§«“¡º‘¥æ≈“¥µà“ßÊ „π¢≥–

∑”°“√∑¥ Õ∫ ‡™àπ °“√‡µ√’¬¡µ—«Õ¬à“ß °“√ªπ‡ªóôÕπ¢Õß “√√∫°«π ‡§√◊ËÕß¡◊Õ/Õÿª°√≥å ¡’ªí≠À“ ∂â“π”¢âÕ¡Ÿ≈¥—ß°≈à“«‰ª§”π«≥§à“ ∂‘µ‘Õ“®∑”„Àâ§à“

∑’Ë§”π«π‰¥â‡∫’Ë¬ß‡∫π ‡™àπ §à“ à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¡’§à“ Ÿß¡“° À√◊Õ§à“‡©≈’Ë¬‡∫â‰ª®“°∑’Ë§«√®–‡ªìπ ‚¥¬∑—Ë«‰ªÀ“°∑√“∫ “‡Àµÿ·πà™—¥·≈–¡’‡Àµÿº≈™—¥‡®π

‡™àπ ¡’°“√À° ªπ‡ªóôÕπ °“√ Õ∫‡∑’¬∫À√◊Õ§”π«≥‰¡à∂Ÿ°µâÕß À√◊Õ«‘‡§√“–Àåµ—«Õ¬à“ßº‘¥ º‘¥«‘∏’ ‡ªìπµâπ ‡√“ “¡“√∂µ—¥∑‘Èß‰¥â‡≈¬ ·µàÀ“°‰¡à¡’ “‡Àµÿ™—¥‡®π

°Á “¡“√∂µ√«® Õ∫§à“∑’Ë ß —¬π—Èπ«à“µà“ß®“°°≈ÿà¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘À√◊Õ‰¡à À“°°“√∑¥ Õ∫¡’π—¬ ”§—≠ √ÿª‰¥â«à“§à“∑’Ë ß —¬‡ªìπ§à“ ÿ¥µà“ß (outlier)

Outlier À¡“¬∂÷ß ¢âÕ¡Ÿ≈∑’Ë¡’§à“·µ°µà“ß∑—Èß¡“°°«à“·≈–πâÕ¬°«à“®“°¢âÕ¡Ÿ≈„π™ÿ¥‡¥’¬«°—π¡“°º‘¥ª°µ‘ ®π°√–∑—Ëß∑”„Àâ ß —¬«à“‡ªìπ¢âÕ¡Ÿ≈

∑’Ë‰¡àÕ¬Ÿà„π°≈ÿà¡‡¥’¬«°—π ‡ªìπ “‡Àµÿ„Àâº≈°“√«—¥∑’Ë„™â‡ªìπµ—«·∑π¢Õß°≈ÿà¡§≈“¥‡§≈◊ËÕπ‰ª

°“√∑¥ Õ∫ outlier ∑”‰¥âÀ≈“¬«‘∏’ ‡™àπ π”¢âÕ¡Ÿ≈≈ß„π·ºπ¿Ÿ¡‘§«∫§ÿ¡ „™â«‘∏’°“√∑“ß ∂‘µ‘ ·≈–‡æ◊ËÕ„Àâ‰¥âº≈°“√«—¥∑’Ë‡ªìπµ—«·∑π¢Õßµ—«Õ¬à“ß

∑’Ë∂Ÿ°µâÕß §«√æ‘®“√≥“µ—¥¢âÕ¡Ÿ≈∑’Ë‡ªìπ outlier ÕÕ° „π∑’Ëπ’È®–°≈à“«∂÷ß‡©æ“– Grubbsû test „π°“√∑¥ Õ∫ outlier

Grubbsûtest ‡ªìπ°“√∑¥ Õ∫§à“∑’Ë ß —¬‚¥¬À“Õ—µ√“ à«π§à“§«“¡·µ°µà“ß√–À«à“ß§à“∑’Ë ß —¬°—∫§à“‡©≈’Ë¬¢Õßµ—«Õ¬à“ß°—∫§à“ à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π

∑’Ë¬—ß‰¡àµ—¥§à“∑’Ë ß —¬ÕÕ° π”§à“∑’Ë‰¥â‰ª‡∑’¬∫°—∫§à“«‘°ƒµ∑’Ë°”Àπ¥„πµ“√“ß ∂‘µ‘¢Õß Grubb  “¡“√∂π”¡“„™â∑¥ Õ∫§à“∑’Ë ß —¬‰¥â§√—Èß≈– 1 ¢âÕ¡Ÿ≈ À√◊Õ 2 ¢âÕ¡Ÿ≈

°√≥’§à“∑’Ë ß —¬¡’¢âÕ¡Ÿ≈‡¥’¬«

¡’¢—ÈπµÕπ°“√∑¥ Õ∫¥—ßπ’È

1. ‡√’¬ß¢âÕ¡Ÿ≈®“°πâÕ¬‰ªÀ“¡“°

2. µ—Èß ¡¡µ‘∞“π¢Õß°“√∑¥ Õ∫

H0 : §à“∑’Ë ß —¬ 1 ¢âÕ¡Ÿ≈ (§à“πâÕ¬∑’Ë ÿ¥ À√◊Õ§à“¡“°∑’Ë ÿ¥) ‰¡à·µ°µà“ß®“°¢âÕ¡Ÿ≈Õ◊Ëπ

H1 : §à“∑’Ë ß —¬ 1 ¢âÕ¡Ÿ≈ (§à“πâÕ¬∑’Ë ÿ¥ À√◊Õ§à“¡“°∑’Ë ÿ¥) ·µ°µà“ß®“°¢âÕ¡Ÿ≈Õ◊Ëπ

3. °”Àπ¥√–¥—∫π—¬ ”§—≠ (α)

°”Àπ¥ α =  0.01  ”À√—∫°“√∑¥ Õ∫ outlier

°”Àπ¥ α =  0.05  ”À√—∫°“√∑¥ Õ∫ straggle ´÷Ëß‡ªìπ‡°≥±å°“√‡µ◊Õπ°àÕπ¢âÕ¡Ÿ≈‡ªìπ outlier

4. §”π«≥§à“‡©≈’Ë¬ ·≈–§à“ à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π

§à“‡©≈’Ë¬

§à“ à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π

‡¡◊ËÕ p §◊Õ ®”π«π¢âÕ¡Ÿ≈∑—ÈßÀ¡¥

5. §”π«≥§à“ ∂‘µ‘∑¥ Õ∫ (Gexp) ®“° Ÿµ√

✦ °√≥’∑¥ Õ∫¢âÕ¡Ÿ≈∑’Ë¡’§à“πâÕ¬∑’Ë ÿ¥ 

✦ °√≥’∑¥ Õ∫¢âÕ¡Ÿ≈∑’Ë¡’§à“¡“°∑’Ë ÿ¥ 

6. °”Àπ¥§à“«‘°ƒµ (Gcrit) ®“°µ“√“ß Grubbsû test two-tailed „πµ“√“ß∑’Ë 1 æ‘®“√≥“§à“«‘°ƒµ„π™àÕß one largest

or one smallest ∑’Ë upper 1%  ”À√—∫ α = 0.01 ·≈– upper 5%  ”À√—∫ α = 0.05

7.  √ÿªº≈ ∂â“§à“ ∂‘µ‘®“°°“√§”π«≥ (Gexp) ¡“°°«à“§à“«‘°ƒµ (Gcrit) · ¥ß«à“§à“∑’Ë ß —¬‡ªìπ outlier
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°√≥’§à“∑’Ë ß —¬¡’ 2 ¢âÕ¡Ÿ≈

¡’¢—ÈπµÕπ°“√∑¥ Õ∫¥—ßπ’È

1. ‡√’¬ß¢âÕ¡Ÿ≈®“°πâÕ¬‰ªÀ“¡“°

2. µ—Èß ¡¡µ‘∞“π¢Õß°“√∑¥ Õ∫

H0 : §à“∑’Ë ß —¬ 2 ¢âÕ¡Ÿ≈ (§à“¡“°∑’Ëµ‘¥°—πÀ√◊Õ§à“πâÕ¬∑’Ëµ‘¥°—π) ‰¡à·µ°µà“ß®“°¢âÕ¡Ÿ≈Õ◊Ëπ

H1 : §à“∑’Ë ß —¬ 2 ¢âÕ¡Ÿ≈ (§à“¡“°∑’Ëµ‘¥°—πÀ√◊Õ§à“πâÕ¬∑’Ëµ‘¥°—π) ·µ°µà“ß®“°¢âÕ¡Ÿ≈Õ◊Ëπ

3. °”Àπ¥√–¥—∫π—¬ ”§—≠

°”Àπ¥ α =  0.01  ”À√—∫°“√∑¥ Õ∫ outlier

°”Àπ¥ α =  0.05  ”À√—∫°“√∑¥ Õ∫ straggle

4. §”π«≥§à“ ∂‘µ‘∑¥ Õ∫ ®“° Ÿµ√

°√≥’∑¥ Õ∫§à“∑’Ë ß —¬¡’§à“¡“°

‚¥¬∑’Ë   

°√≥’∑¥ Õ∫§à“∑’Ë ß —¬¡’§à“πâÕ¬

‚¥¬∑’Ë  

5. °”Àπ¥§à“«‘°ƒµ (Gcrit) ®“°µ“√“ß Grubbsû test two-tailed „πµ“√“ß∑’Ë 1 æ‘®“√≥“§à“«‘°ƒµ„π™àÕß two largest or two smallest

∑’Ë lower 1%  ”À√—∫ α = 0.01 ·≈– lower 5%  ”À√—∫ α = 0.05

6.  √ÿªº≈ ∂â“§à“ ∂‘µ‘®“°°“√§”π«≥ (Gexp) πâÕ¬°«à“§à“«‘°ƒµ (Gcrit) · ¥ß«à“§à“∑’Ë ß —¬‡ªìπ outlier

µ“√“ß∑’Ë 1 · ¥ß§à“«‘°ƒµ¢Õß°“√∑¥ Õ∫ Grubb (Grubbsû test two-tailed)

p §◊Õ ®”π«π¢âÕ¡Ÿ≈

µ—«Õ¬à“ß °“√«‘‡§√“–ÀåÀ“ª√‘¡“≥ polycyclic aromatic hydrocarbon (PAHs) „πµ—«Õ¬à“ß¥‘π ∑”°“√«‘‡§√“–Àǻ È” 8 §√—Èß ‰¥âº≈¥—ßπ’È  5.00, 5.00, 5.10,

5.20, 5.10, 6.20, 5.15, 6.10 ¢âÕ¡Ÿ≈™ÿ¥π’È¡’ outlier À√◊Õ‰¡à (‡ª√’¬∫‡∑’¬∫º≈°“√∑¥ Õ∫¢âÕ¡Ÿ≈‡¥’¬« ·≈– 2 ¢âÕ¡Ÿ≈)

p one largest or one smallest two largest or two smallest

upper 1% upper 5% lower 1% lower 5%
7 2.139 2.020 0.0308 0.0708
8 2.274 2.126 0.0563 0.1101
9 2.387 2.215 0.0851 0.1492
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«‘∏’∑”

-  π”º≈∑’Ë‰¥â‡√’¬ß®“°πâÕ¬‰ªÀ“¡“°‰¥â ¥—ßπ’È  5.00, 5.00, 5.10, 5.10, 5.15, 5.20, 6.10, 6.20

∑¥ Õ∫§à“∑’Ë ß —¬¡’¢âÕ¡Ÿ≈‡¥’¬«

„π∑’Ëπ’È®–æ‘®“√≥“ 6.20 ‡ªìπ§à“∑’Ë ß —¬

1. µ—Èß ¡¡µ‘∞“π¢Õß°“√∑¥ Õ∫

H0 : 6.20 ‰¡à·µ°µà“ß®“°¢âÕ¡Ÿ≈Õ◊ËπÊ

H1 : 6.20 ·µ°µà“ß®“°¢âÕ¡Ÿ≈Õ◊ËπÊ

2. °”Àπ¥√–¥—∫π—¬ ”§—≠

°”Àπ¥ α = 0.01  ”À√—∫°“√∑¥ Õ∫ outlier

°”Àπ¥ α = 0.05  ”À√—∫°“√∑¥ Õ∫ straggle

3. §”π«≥§à“‡©≈’Ë¬ ·≈–§à“ à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π

§”π«≥§à“‡©≈’Ë¬   

§”π«≥§à“ à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π

4. §”π«≥§à“ ∂‘µ‘∑¥ Õ∫ (Gexp) ®“° Ÿµ√

5. °”Àπ¥§à“«‘°ƒµ (Gcrit) ®“°µ“√“ß∑’Ë 1

α =  0.01  n = 8  ‰¥â§à“ Gcrit = 2.274

α =  0.05  n = 8  ‰¥â§à“ Gcrit = 2.126

‡ª√’¬∫‡∑’¬∫§à“∑’Ë§”π«≥‰¥â°—∫§à“«‘°ƒµ æ∫«à“ §à“∑’Ë§”π«≥‰¥â (Gexp = 1.65) πâÕ¬°«à“§à“«‘°ƒµ (Gcrit = 2.274)

6.  √ÿªº≈ °“√∑¥ Õ∫‰¡à¡’π—¬ ”§—≠ ¬Õ¡√—∫ ¡¡µ‘∞“πÀ≈—° · ¥ß«à“ 6.20 ‰¡à‡ªìπ outlier

∑¥ Õ∫§à“∑’Ë ß —¬¡’ 2 ¢âÕ¡Ÿ≈

„π∑’Ëπ’È®–æ‘®“√≥“ 6.20 ·≈– 6.10 ‡ªìπ§à“∑’Ë ß —¬

1. µ—Èß ¡¡µ‘∞“π¢Õß°“√∑¥ Õ∫

H0 : 6.20 ·≈– 6.10 ‰¡à·µ°µà“ß®“°¢âÕ¡Ÿ≈Õ◊Ëπ„π°≈ÿà¡

H1 : 6.20 ·≈– 6.10 ·µ°µà“ß®“°¢âÕ¡Ÿ≈Õ◊Ëπ„π°≈ÿà¡

2. °”Àπ¥√–¥—∫π—¬ ”§—≠

°”Àπ¥ α =  0.01  ”À√—∫°“√∑¥ Õ∫ outlier

°”Àπ¥ α =  0.05  ”À√—∫°“√∑¥ Õ∫ straggle
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3. §”π«≥§à“ ∂‘µ‘∑¥ Õ∫

°√≥’∑¥ Õ∫§à“∑’Ë ß —¬¡’§à“¡“°

4. §”π«≥§à“ ∂‘µ‘∑¥ Õ∫

5. °”Àπ¥§à“«‘°ƒµ (Gcrit) ®“°µ“√“ß∑’Ë 1

α =  0.01  n = 8  ‰¥â§à“ Gcrit =  0.0563

α =  0.05  n = 8  ‰¥â§à“ Gcrit =  0.1101

‡ª√’¬∫‡∑’¬∫§à“∑’Ë§”π«≥‰¥â°—∫§à“«‘°ƒµ æ∫«à“ §à“∑’Ë§”π«≥‰¥â (Gexp = 0.0178) πâÕ¬°«à“§à“«‘°ƒµ (Gcrit = 0.0563)

6.  √ÿªº≈ °“√∑¥ Õ∫¡’π—¬ ”§—≠ ªØ‘‡ ∏ ¡¡µ‘∞“πÀ≈—° · ¥ß«à“ 6.20 ·≈– 6.10 ‡ªìπ outlier

®“°µ—«Õ¬à“ß∑’Ë°≈à“«¡“ À“°∑¥ Õ∫§à“∑’Ë ß —¬§√—Èß≈– 1 ¢âÕ¡Ÿ≈  √ÿª«à“‰¡à¡’ outlier ∑—Èßπ’È‡π◊ËÕß®“°§à“ 6.20 ‰¡à·µ°µà“ß®“°§à“ 6.10 ∑”„Àâ°“√∑¥ Õ∫

‰¡à¡’π—¬ ”§—≠ 6.20 ‰¡à‡ªìπ outlier ·µà‡¡◊ËÕ∑¥ Õ∫§à“∑’Ë ß —¬æ√âÕ¡°—π 2 §à“ æ∫«à“ ∑—Èß 6.20 ·≈– 6.10 ‡ªìπ outlier ¥—ßπ—Èπ„π°“√∑¥ Õ∫§à“∑’Ë ß —¬

«à“‡ªìπ outlier À√◊Õ‰¡àπ—Èπ ºŸâ∑¥ Õ∫§«√æ‘®“√≥“¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ°àÕπ ¥—ß¿“æ∑’Ë 1 À“°‡≈◊Õ°„™â ∂‘µ‘„π°“√∑¥ Õ∫‰¡à‡À¡“– ¡ ®–∑”„Àâ°“√ √ÿªº≈º‘¥æ≈“¥

πÕ°®“°π’È°“√µ—¥§à“∑’Ë‡ªìπ outlier ÕÕ°π—Èπ∑”„Àâ®”π«π¢âÕ¡Ÿ≈≈¥≈ß ¥—ßπ—ÈπÀâÕßªØ‘∫—µ‘°“√µâÕßæ‘®“√≥“«à“¬—ß§ß‡À≈◊Õ¢âÕ¡Ÿ≈‡æ’¬ßæÕ„π°“√π”‰ª

„™âß“πÀ√◊Õ‰¡à À“°‰¡à‡æ’¬ßæÕ®–µâÕß∑¥ Õ∫µ—«Õ¬à“ß‡æ‘Ë¡„Àâ§√∫µ“¡¡“µ√∞“π¢Õß«‘∏’∑’ËÕâ“ßÕ‘ß¥â«¬ √«¡∂÷ßµâÕßæ‘®“√≥“«à“À“°¡’¢âÕ¡Ÿ≈∑’Ë‡ªìπ outlier ¡“°

‚¥¬¡’°“√∑¥ Õ∫´È”À≈“¬§√—Èß„π¢âÕ¡Ÿ≈™ÿ¥‡¥’¬«°—π ºŸâ∑¥ Õ∫®–µâÕßæ‘®“√≥“∂÷ßªí≠À“¢Õß°“√∑¥ Õ∫¥—ß°≈à“«¥â«¬

¿“æ∑’Ë 1 · ¥ßº≈°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥ polycyclic aromatic hydrocarbon (PAHs) „πµ—«Õ¬à“ß¥‘π

‡ Õ °   “ √ Õâ “ ß Õ‘ ß
Accuracy (trueness and precision) of measurement methods and results-Part 2 : basic method for the determination of repeatabili-

ty and reproducibility of a standardmeasurement method. ISO 5725-2 : 1994




