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Abstract
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The purpose of this research is to find another way to generate Jones and Faddy's skew t random

variable and to construct quantile table, coefficient of skewness, coefficient of kurtosis and coefficient of

variation tables of Jones and Faddy's skew t distribution. Graphs of its probability density function and

graphs of its distribution function are also presented. The results of this study show that Jones and Faddy's

skew t random variable can be generated from a beta random variable on (-1,1). The coefficients of skewness

and kurtosis of the distribution depend on parameters a and b. The coefficient of variation of Jones and

Faddy's skew t distribution can be calculated.

Key words : coefficient of skewness, coefficient of kurtosis, coefficient of variation
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√Ÿª∑√ß·≈–°“√·®°·®ß¢Õßµ—«·ª√ ÿà¡∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’

«.  ß¢≈“π§√‘π∑√å «∑∑. 2548 27(5) : 1123-1134

°“√«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“«‘∏’°“√ √â“ßµ—«·ª√ ÿà¡∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’   √â“ßµ“√“ß§«Õπ‰∑≈å

µ“√“ß —¡ª√– ‘∑∏‘Ï§«“¡‡∫â  —¡ª√– ‘∑∏‘Ï§«“¡‚¥àß ·≈– —¡ª√– ‘∑∏‘Ï°“√·ª√º—π¢Õß°“√·®°·®ß∑’·∫∫‡∫â¢Õß‚®π å-

·ø¥¥’ √«¡∑—Èßπ”‡ πÕ°√“øøíß°å™—π§«“¡Àπ“·πàπ¢Õß§«“¡πà“®–‡ªìπ·≈–°√“øøíß°å™—π°“√·®°·®ß¢Õßµ—«·ª√ ÿà¡

∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’  º≈°“√»÷°…“æ∫«à“°“√·®°·®ß∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’ “¡“√∂ √â“ß®“°µ—«·ª√ ÿà¡

∫’µ“∫π™à«ß (-1,1) ‰¥â  °“√«—¥ —¡ª√– ‘∑∏‘Ï§«“¡‡∫â·≈–°“√«—¥ —¡ª√– ‘∑∏‘Ï§«“¡‚¥àß¢Õß°“√·®°·®ß∑’·∫∫‡∫â®–¢÷Èπ

°—∫§à“æ“√“¡‘‡µÕ√å a ·≈– b  ·≈–æ∫«à“ “¡“√∂§”π«≥§à“ —¡ª√– ‘∑∏‘Ï°“√·ª√º—π¢Õß°“√·®°·®ß∑’·∫∫‡∫â¢Õß

‚®π å-·ø¥¥’‰¥â

°“√·®°·®ß∑’¢Õß µ‘«‡¥π∑å (Student's t distribution) ¡—°∂Ÿ°„™â„π°“√Õπÿ¡“π∑“ß ∂‘µ‘ ‡™àπ °“√ª√–¡“≥§à“
æ“√“¡‘‡µÕ√å·∫∫™à«ß·≈–°“√∑¥ Õ∫ ¡¡µ‘∞“πÕ¬Ÿà‡ ¡Õ ‚¥¬¡’¢âÕ ¡¡µ‘‡∫◊ÈÕßµâπ∑’Ë ”§—≠§◊Õ ª√–™“°√∑’Ë π„®»÷°…“µâÕß¡’
°“√·®°·®ß·∫∫ª°µ‘À√◊Õ„°≈â‡§’¬ßª°µ‘ ·µà„π°“√«‘‡§√“–Àå∑“ß ∂‘µ‘À≈“¬°√≥’®–æ∫«à“¢âÕ¡Ÿ≈∑’Ë„™â‰¡à‡ªìπ‰ªµ“¡¢âÕ ¡¡µ‘
‡∫◊ÈÕßµâπ ‡™àπ ¡’°“√·®°·®ß∑’Ë¡’§«“¡‡∫âÕ—π‡π◊ËÕß¡“®“°¡’¢âÕ¡Ÿ≈∑’Ë¡’§à“º‘¥ª°µ‘ ‡ªìπµâπ ¥—ßπ—Èπ®÷ß‰¥â¡’ºŸâ‡ πÕ°“√·®°·®ß∑’
·∫∫‡∫â¢÷Èπ¡“ ´÷Ëß√Ÿª·∫∫°“√·®°·®ß∑’·∫∫‡∫â∑’Ë‰¥â√—∫§«“¡ π„®„πªí®®ÿ∫—π ‰¥â·°à °“√·®°·®ß∑’·∫∫‡∫â∑’Ë‡ πÕ‚¥¬‚®π å-
·ø¥¥’ (Jones and Faddy, 2003)  ´÷Ëß‡ªìπ√Ÿª·∫∫°“√·®°·®ß∑’·∫∫‡∫â„À¡à π‘¬“¡‚¥¬

„Àâ T ‡ªìπµ—«·ª√ ÿà¡·∫∫µàÕ‡π◊ËÕß∑’Ë¡’°“√·®°·®ß∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’  ‚¥¬¡’§à“æ“√“¡‘‡µÕ√å a > 0 ·≈–
b > 0 øíß°å™—π§«“¡Àπ“·πàπ¢Õß§«“¡πà“®–‡ªìπ¢Õßµ—«·ª√ ÿà¡ T  °”Àπ¥‚¥¬
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‡π◊ËÕß®“°°“√·®°·®ß∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’¡’√Ÿª·∫∫∑’Ë‰¡à ¡¡“µ√‚¥¬∑—Ë«‰ª ¥—ßπ—Èπ®÷ß ¡§«√»÷°…“æ“√“¡‘‡µÕ√å
√Ÿª∑√ß (shape parameters) ∑’Ë· ¥ß§«“¡‡∫â·≈–§«“¡‚¥àß¢Õß°“√·®°·®ß §”π«≥ —¡ª√– ‘∑∏‘Ï∑’Ë„™â«—¥§«“¡‡∫â §«“¡
‚¥àß æ√âÕ¡∑—Èß»÷°…“≈—°…≥–¢Õß°“√·®°·®ß ‡æ◊ËÕ„™â‡ªìπæ◊Èπ∞“π„π°“√»÷°…“°“√·®°·®ß∑’Ë¡’≈—°…≥–‡∫âµàÕ‰ª  ¥—ßπ—Èπ
«—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬π’È®÷ß‡æ◊ËÕ»÷°…“«‘∏’°“√ √â“ßµ—«·ª√ ÿà¡  °“√ √â“ßµ“√“ß§«Õπ‰∑≈å  µ“√“ß —¡ª√– ‘∑∏‘Ï§«“¡‡∫â
 —¡ª√– ‘∑∏‘Ï§«“¡‚¥àß ·≈– —¡ª√– ‘∑∏‘Ï°“√·ª√º—π¢Õß°“√·®°·®ß∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’ √«¡∑—Èßπ”‡ πÕ°√“øøíß°å™—π
§«“¡Àπ“·πàπ¢Õß§«“¡πà“®–‡ªìπ·≈–°√“øøíß°å™—π°“√·®°·®ß¢Õßµ—«·ª√ ÿà¡∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’  Õπ÷Ëß ”À√—∫
°“√«—¥§«“¡‡∫â¢Õß°“√·®°·®ß®–„™â«‘∏’°“√À“ —¡ª√– ‘∑∏‘Ï§«“¡‡∫â¥â«¬«‘∏’‚¡‡¡πµå

«‘∏’°“√«‘®—¬

1. À“ ¡∫—µ‘¢Õß°“√·®°·®ß∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’ ‡™‘ß∑ƒ…Ø’‚¥¬„™â§«“¡√Ÿâ‡°’Ë¬«°—∫§≥‘µ»“ µ√å·≈–·§≈§Ÿ≈— 
2.  √â“ßµ“√“ß§«Õπ‰∑≈å¢Õß°“√·®°·®ß∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’ ‚¥¬„™â‚ª√·°√¡‡¡‡ªî≈ (Monagan, M.B,

et al., 2002) À“§à“§«Õπ‰∑≈å¢Õß°“√·®°·®ß∑’Ë√–¥—∫ 0.05, 0.10, 0.15, 0.20, 0.25, 0.3, 0.35, 0.4, 0.45, 0.5, 0.55,

0.6, 0.65, 0.7, 0.75, 0.8, 0.85, 0.9, 0.95, 0.975, 0.99 ·≈– 0.995

3.  √â“ßµ“√“ß —¡ª√– ‘∑∏‘Ï§«“¡‡∫â¢Õß°“√·®°·®ß∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’ ‚¥¬„Àâ§à“æ“√“¡‘‡µÕ√å a ¡’§à“µ—Èß·µà
2, 3, ..., 20  ·≈–§à“æ“√“¡‘‡µÕ√å b ¡’§à“µ—Èß·µà 2, 3, ..., 20

4.  √â“ßµ“√“ß —¡ª√– ‘∑∏‘Ï§«“¡‚¥àß¢Õß°“√·®°·®ß∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’ ‚¥¬„Àâ§à“æ“√“¡‘‡µÕ√å a ¡’§à“
µ—Èß·µà 3, 4, 5, ..., 20  ·≈–§à“æ“√“¡‘‡µÕ√å b ¡’§à“µ—Èß·µà 3, 4, 5, ..., 20

5.  √â“ßµ“√“ß —¡ª√– ‘∑∏‘Ï°“√·ª√º—π¢Õß°“√·®°·®ß∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’  ‚¥¬„Àâ§à“æ“√“¡‘‡µÕ√å a ¡’§à“
µ—Èß·µà 2, 3, 4, ..., 20 ·≈–§à“æ“√“¡‘‡µÕ√å b ¡’§à“µ—Èß·µà 2, 3, 4, ..., 20 ‚¥¬æ‘®“√≥“°√≥’ a > b ‡π◊ËÕß®“°§à“ —¡ª√– ‘∑∏‘Ï
°“√·ª√º—π®–¡’§à“∫«°
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6.  √â“ß°√“ø¢Õßøíß°å™—π§«“¡Àπ“·πàπ¢Õß§«“¡πà“®–‡ªìπ ·≈–øíß°å™—π°“√·®°·®ß¢Õß°“√·®°·®ß∑’·∫∫‡∫â
¢Õß‚®π å-·ø¥¥’  2 °√≥’ §◊Õ

(1) °√≥’∑’Ë 1 °√“øøíß°å™—π§«“¡Àπ“·πàπ¢Õß§«“¡πà“®–‡ªìπ¢Õß°“√·®°·®ß∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’
®”π«π 5 √Ÿª ‚¥¬§à“æ“√“¡‘‡µÕ√å a ·≈– b ¡’§«“¡ —¡æ—π∏å„π√Ÿª a = 2ib, b = 3  ‡¡◊ËÕ i = 0, 1, 2, ..., 4

(2) °√≥’∑’Ë 2 °√“øøíß°å™—π§«“¡Àπ“·πàπ¢Õß§«“¡πà“®–‡ªìπ¢Õß°“√·®°·®ß∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’
®”π«π 5 √Ÿª ‚¥¬§à“æ“√“¡‘‡µÕ√å a ·≈– b ¡’§«“¡ —¡æ—π∏å„π√Ÿª b = 2ia, a = 3  ‡¡◊ËÕ i = 0, 1, 2, ..., 4

º≈°“√«‘®—¬

®“°°“√»÷°…“«‘∏’°“√ √â“ßµ—«·ª√ ÿà¡∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’  °“√ √â“ßµ“√“ß§«Õπ‰∑≈å  µ“√“ß —¡ª√– ‘∑∏‘Ï
§«“¡‡∫â  —¡ª√– ‘∑∏‘Ï§«“¡‚¥àß ·≈– —¡ª√– ‘∑∏‘Ï°“√·ª√º—π¢Õß°“√·®°·®ß∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’ √«¡∑—Èß°“√ √â“ß
°√“øøíß°å™—π§«“¡Àπ“·πàπ¢Õß§«“¡πà“®–‡ªìπ·≈–°√“øøíß°å™—π°“√·®°·®ß¢Õßµ—«·ª√ ÿà¡∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’
æ∫«à“

1.  “¡“√∂ √â“ßµ—«·ª√ ÿà¡∑’Ë¡’°“√·®°·®ß∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’ ‰¥â®“°°“√·®°·®ß·∫∫∫’µ“∫π™à«ß (-1,1)

‰¥â °≈à“«§◊Õ ∂â“ Y ‡ªìπµ—«·ª√ ÿà¡∫’µ“∫π™à«ß (-1,1) ∑’Ë¡’æ“√“¡‘‡µÕ√å a,b ®–‰¥â«à“µ—«·ª√ ÿà¡ T =
a + bY

1− Y 2  ®–¡’°“√
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æ‘ Ÿ®πå„Àâ X ‡ªìπµ—«·ª√ ÿà¡∫’µ“∫π™à«ß (0,1) ∑’Ë¡’æ“√“¡‘‡µÕ√å a,b ¥—ßπ—Èπøíß°å™—π§«“¡Àπ“·πàπ¢Õß§«“¡
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x
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 ÿà¡∑’Ë¡’°“√·®°·®ß∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’ T =
a + b (2X −1)

2 X(1− X)   “¡“√∂‡¢’¬π„π√Ÿª¢Õßµ—«·ª√ ÿà¡ Y ¥—ßπ’È

T =
a + b 2

Y +1
2







−1






2
Y +1

2






1−
Y +1

2






=
a + bY

2
Y +1

2




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1− Y
2







=
a + bY

2
1− Y 2

4

=
a + bY

1− Y 2

2.  —¡ª√– ‘∑∏‘Ï§«“¡‡∫â‚¥¬«‘∏’‚¡‡¡πµå §◊Õ β
1

=
µ

3

σ3  ‚¥¬∑’Ë

µ
3

=
(a + b)

3
2 Γ a −

3
2







Γ b −
3
2







a −
1
2





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a −
3
2





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(a − 3b + 5) + b −

1
2


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
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b −
3
2





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(3a − b − 5)











8Γ(a)Γ(b)
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1
2 )Γ(b −

1
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1
2 )Γ3(b −
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3
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1
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4.  —¡ª√– ‘∑∏‘Ï°“√·ª√º—π

‡π◊ËÕß®“° CV =
σ
µ  ‚¥¬∑’Ë

µ =
(a − b) a + bΓ(a − 0.5)Γ(b − 0.5)

2Γ(a)Γ(b)

σ =
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


¥—ßπ—Èπ  —¡ª√– ‘∑∏‘Ï°“√·ª√º—π¢Õß°“√·®°·®ß∑’·∫∫‡∫â¢Õß‚®π å-‡‡ø¥¥’ §◊Õ
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CV =
Γ(a)Γ(b)
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
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


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


Γ2 b −
1
2







Γ2 (a)Γ2 (b)

‚¥¬ a > 1, b > 1  æ‘®“√≥“‡©æ“– a > b ‡æ◊ËÕ∑”„Àâ§à“ —¡ª√– ‘∑∏‘Ï°“√·ª√º—π‡ªìπ∫«°
5. °√“øøíß°å™—π§«“¡Àπ“·πàπ¢Õß§«“¡πà“®–‡ªìπ

Figure 1 · ¥ß°√“øøíß°å™—π§«“¡Àπ“·πàπ¢Õß§«“¡πà“®–‡ªìπ¢Õßµ—«·ª√ ÿà¡∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’ ‡¡◊ËÕ
§à“æ“√“¡‘‡µÕ√å a = 3, 6, 12, 24, 48 ·≈– b = 3  à«π Figure 2 · ¥ß°√“øøíß°å™—π§«“¡Àπ“·πàπ¢Õß§«“¡πà“®–‡ªìπ
‡¡◊ËÕ§à“æ“√“¡‘‡µÕ√å b = 3, 6, 12, 24, 48 ·≈– a = 3 „π°√≥’∑’Ë a = 3 (Figure 1) À√◊Õ b = 3 (Figure 2)  øíß°å™—π
§«“¡Àπ“·πàπ¢Õß§«“¡πà“®–‡ªìπ§◊Õøíß°å™—π§«“¡Àπ“·πàπ¢Õß§«“¡πà“®–‡ªìπ¢Õßµ—«·ª√ ÿà¡∑’¢Õß µ‘«‡¥π∑å∑’Ë¡’Õß»“
‡ √’‡∑à“°—∫ 6  ´÷Ëß°“√·®°·®ß®–¡’≈—°…≥– ¡¡“µ√

Figure 1. Probability density function of Jones

and Faddy's skew t distribution with

parameters a = 3, 6, 12, 24, 48 and b = 3.

Figure 2. Probability density function of Jones

and Faddy's skew t distribution with

parameters  b = 3, 6, 12, 24, 48 and a = 3.

Figure 3. Distribution  function  of  Jones  and

Faddy's skew t distribution with para-

meters a = 3, 6, 12, 24, 48 and b = 3.

Figure 4. Distribution  function  of  Jones  and

Faddy's skew t distribution with para-

meters b = 3, 6, 12, 24, 48 and a = 3.
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6. °√“øøíß°å™—π°“√·®°·®ß
Figure 3 · ¥ß°√“øøíß°å™—π°“√·®°·®ß¢Õß

µ—«·ª√ ÿà¡∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’ ‡¡◊ËÕ§à“æ“√“¡‘‡µÕ√å
a = 3, 6, 12, 24, 48 ·≈– b = 3 ∑’Ë Õ¥§≈âÕß°—∫øíß°å™—π
§«“¡Àπ“·πàπ¢Õß§«“¡πà“®–‡ªìπ„π Figure 1   à«π
Figure 4 · ¥ß°√“øøíß°å™—π°“√·®°·®ß‡¡◊ËÕ§à“æ“√“-
¡‘‡µÕ√å b = 3, 6, 12, 24, 48 ·≈– a = 3 ∑’Ë Õ¥§≈âÕß°—∫
øíß°å™—π§«“¡Àπ“·πàπ¢Õß§«“¡πà“®–‡ªìπ„π Figure 2

„π°√≥’∑’Ë  a = 3  (Figure 3)  À√◊Õ  b = 3   (Figure 4)

øíß°å™—π°“√·®°·®ß§◊Õøíß°å™—π°“√·®°·®ß¢Õßµ—«·ª√ ÿà¡
∑’¢Õß µ‘«‡¥π∑å∑’Ë¡’Õß»“‡ √’‡∑à“°—∫ 6 ´÷Ëß®–‡ÀÁπ«à“§«“¡
πà“®–‡ªìπ – ¡§◊Õ 0.5 ‡¡◊ËÕ§à“¢Õßµ—«·ª√ ÿà¡‡∑à“°—∫»Ÿπ¬å

7. µ“√“ß°“√·®°·®ß
µ“√“ß°“√·®°·®ß∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’

ª√–°Õ∫‰ª¥â«¬ µ“√“ß§«Õπ‰∑≈å¢Õß°“√·®°·®ß (Table

1) ´÷Ëß„™â ”À√—∫°“√À“§à“§«“¡πà“®–‡ªìπ – ¡¢Õßµ—«·ª√
 ÿà¡∑’·∫∫‡∫â   µ“√“ß· ¥ß§à“ ∂‘µ‘∑’∑’Ë Õ¥§≈âÕß°—∫§«“¡
πà“®–‡ªìπ – ¡∑’ËµâÕß°“√ ‡¡◊ËÕ§à“æ“√“¡‘‡µÕ√å b ¡’§à“µà“ßÊ
(‚¥¬∑’Ë§à“æ“√“¡‘‡µÕ√å a = 5) „Àâ —ß‡°µ«à“µ“√“ß§«Õπ‰∑≈å
„π°√≥’¢Õß°“√·®°·®ß·∫∫‡∫âµâÕß· ¥ß§à“§«Õπ‰∑≈å
∑—Èß§«Õπ‰∑≈å∑’Ë¡’§à“∫«°·≈–§«Õπ‰∑≈å∑’Ë¡’§à“≈∫‡π◊ËÕß®“°
§«“¡‰¡à ¡¡“µ√¢Õß°“√·®°·®ß  µ—«Õ¬à“ß‡™àπ  ‡¡◊ËÕ b =

10 §à“ P(T < t
0.05

)  = P(T < -3.7391) ·µà§à“ P(T < t
0.95

)

= P(T < 0.3109) ·µà∂â“„Àâ b = a = 5 ®–‰¥â§à“§«Õπ‰∑≈å
∑’Ë Õ¥§≈âÕß°—∫°“√·®°·®ß∑’¢Õß µ‘«‡¥π∑å °≈à“«§◊Õ ¡’§à“
§«Õπ‰∑≈å‡∑à“°—π·µà¡’‡§√◊ËÕßÀ¡“¬µ√ß°—π¢â“¡ À√◊Õ§à“ P(T

< t
0.05

)  = P(T < -1.8125) ·≈–§à“ P(T < t
0.95

) = P(T <

1.8125)

Table 2 · ¥ß§à“ —¡ª√– ‘∑∏‘Ï§«“¡‡∫â¢Õß°“√
·®°·®ß „Àâ —ß‡°µ«à“‡¡◊ËÕæ“√“¡‘‡µÕ√å a ·≈– b ¡’§à“‡∑à“°—π
§à“ —¡ª√– ‘∑∏‘Ï§«“¡‡∫â§◊Õ»Ÿπ¬å À√◊Õ§◊Õ°“√·®°·®ß·∫∫∑’
¢Õß µ‘«‡¥π∑å∑’Ë¡’≈—°…≥– ¡¡“µ√ „π°√≥’∑’Ë a > b À√◊Õ
µ—«‡≈¢„π∫√‘‡«≥¥â“π≈à“ß´â“¬¢Õßµ“√“ß §à“ —¡ª√– ‘∑∏‘Ï
§«“¡‡∫â¡’§à“‡ªìπ∫«°  à«π„π°√≥’∑’Ë a < b À√◊Õµ—«‡≈¢„π
∫√‘‡«≥¥â“π∫π¢«“¢Õßµ“√“ß §à“ —¡ª√– ‘∑∏‘Ï§«“¡‡∫â¡’§à“
‡ªìπ≈∫ π—Ëπ§◊Õ ∂â“ a > b °“√·®°·®ß¡’≈—°…≥–‡∫â¢«“ ·µà
∂â“ a < b °“√·®°·®ß¡’≈—°…≥–‡∫â´â“¬   πÕ°®“°π’È§à“
 —¡ª√– ‘∑∏‘Ï§«“¡‡∫â‡¡◊ËÕ a = α ·≈– b = γ ®–¡’¢π“¥

§«“¡‡∫â‡∑à“°—∫‡¡◊ËÕ a = γ ·≈– b = α ·µà¡’‡§√◊ËÕßÀ¡“¬
µ√ß°—π¢â“¡ ‡™àπ ∂â“„Àâ a = 3 ·≈– b = 4 ®–‰¥â§à“ —¡-
ª√– ‘∑∏‘Ï§«“¡‡∫â§◊Õ -0.5822 ·µà∂â“„Àâ a = 4 ·≈– b = 3

®–‰¥â§à“ —¡ª√– ‘∑∏‘Ï§«“¡‡∫â§◊Õ 0.5822 Õπ÷Ëß≈—°…≥–¢Õß
§«“¡ —¡æ—π∏å¥—ß°≈à“«‡ªìπ‡™àπ‡¥’¬«°—π°—∫§à“ —¡ª√– ‘∑∏‘Ï
§«“¡‚¥àß„π Table 3  ¥â«¬ ·µà§à“ —¡ª√– ‘∑∏‘Ï§«“¡‚¥àß‡¡◊ËÕ
a = α ·≈– b = γ ®–¡’§à“‡∑à“°—∫§à“ —¡ª√– ‘∑∏‘Ï§«“¡‚¥àß
‡¡◊ËÕ§à“æ“√“¡‘‡µÕ√å a = γ ·≈– b = α ‚¥¬®–¡’‡§√◊ËÕßÀ¡“¬
‡¥’¬«°—π ‡™àπ ∂â“„Àâ a = 10 ·≈– b = 8 ®–‰¥â§à“ —¡ª√– ‘∑∏‘Ï
§«“¡‚¥àß§◊Õ 3.4894 ´÷Ëß¡’§à“‡∑à“°—∫§à“ —¡ª√– ‘∑∏‘Ï§«“¡
‚¥àß‡¡◊ËÕ a = 8 ·≈– b = 10

µ“√“ß —¡ª√– ‘∑∏‘Ï°“√·ª√º—π¢Õß°“√·®°·®ß
· ¥ß„π Table 4 „™â ”À√—∫°“√‡ª√’¬∫‡∑’¬∫°“√°√–®“¬
¢Õß°“√·®°·®ß  ‚¥¬§à“ —¡ª√– ‘∑∏‘Ï°“√·ª√º—ππ’È¡’¢âÕ
®”°—¥§◊Õ a > 1 ·≈– b > 1 ‡π◊ËÕß®“° ¡∫—µ‘¢Õß à«π‡∫’Ë¬ß
‡∫π¡“µ√∞“π∑’Ëæ‘®“√≥“‡©æ“–§à“æ“√“¡‘‡µÕ√å a > b ‡æ◊ËÕ
∑”„Àâ§à“ —¡ª√– ‘∑∏‘Ï°“√·ª√º—π¡’§à“∫«°  ´÷Ëß®–‡ÀÁπ«à“∂â“
æ“√“¡‘‡µÕ√å a ‡æ‘Ë¡¢÷Èπ¢≥–∑’Ë b ¡’§à“§ß∑’Ë §à“°“√°√–®“¬
¢Õß°“√·®°·®ß®–πâÕ¬≈ß ‡™àπ ∂â“ a = 10 ·≈–„Àâ b =

11, 12, 13 ·≈– 14 §à“ —¡ª√– ‘∑∏‘Ï°“√·ª√º—π®–¡’§à“‡ªìπ
4.4814, 2.3045, 1.5809, ·≈– 1.2204 µ“¡≈”¥—∫ Õπ÷Ëß
„π°√≥’ a = b §à“ —¡ª√– ‘∑∏‘Ï°“√·ª√º—π‰¡àπ‘¬“¡´÷Ëß
 Õ¥§≈âÕß°—∫°“√·®°·®ß∑’¢Õß µ‘«‡¥π∑å  ‡π◊ËÕß®“°§à“
‡©≈’Ë¬‡ªìπ»Ÿπ¬å

 √ÿªº≈°“√«‘®—¬·≈–¢âÕ‡ πÕ·π–

°“√·®°·®ß∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’¡’æ“√“¡‘‡µÕ√å
 Õßµ—«§◊Õ a > 0 ·≈– b > 0 ‚¥¬æ“√“¡‘‡µÕ√å∑—Èß Õß‡ªìπ
æ“√“¡‘‡µÕ√å√Ÿª∑√ß ‡¡◊ËÕ a = b °“√·®°·®ß§◊Õ°“√·®°·®ß
∑’¢Õß µ‘«‡¥π∑å∑’Ë¡’Õß»“‡ √’ 2a  À√◊Õ°“√·®°·®ß·∫∫
 ¡¡“µ√  ∂â“ a > b °“√·®°·®ß¡’≈—°…≥–‡∫â¢«“  ·µà∂â“
a < b °“√·®°·®ß¡’≈—°…≥–‡∫â ấ“¬ µ—«·ª√ ÿà¡∑’·∫∫‡∫â
¢Õß‚®π å-·ø¥¥’ “¡“√∂ √â“ß‰¥â®“°µ—«·ª√ ÿà¡∫’µ“∫π™à«ß
(-1,1) ∑’Ë¡’æ“√“¡‘‡µÕ√å a,b ‰¥â

°“√«—¥§«“¡‡∫â‚¥¬«‘∏’‚¡‡¡πµå¢Õß°“√·®°·®ß∑’
·∫∫‡∫â¢Õß‚®π å-·ø¥¥’¡’¢âÕ®”°—¥„π°“√À“§à“ —¡ª√– ‘∑∏‘Ï
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Table 1. Jones and Faddy's skew t distribution with parameter a = 5 and b = 1 to 20.

Entry is tααααα where P[T < tααααα] = ααααα

b        t
0.05

          t
0.1

           t
0.15

           t
0.2

           t
0.25

           t
0.3

           t
0.35

           t
0.4

          t
0.45

             t
0.5

          t
0.55

1 0.2406 0.6648 0.9710 1.2328 1.4744 1.7082 1.9418 2.1817 2.4336 2.7038 3.0001
2 -0.4388 -0.0546 0.2054 0.4154 0.5997 0.7695 0.9317 1.0906 1.2500 1.4130 1.5832
3 -0.9470 -0.5544 -0.2973 -0.0948 0.0787 0.2353 0.3816 0.5222 0.6603 0.7987 0.9401
4 -1.3944 -0.9808 -0.7150 -0.5091 -0.3350 -0.1799 -0.0367 0.0992 0.2311 0.3617 0.4933
5 -1.8125 -1.3722 -1.0931 -0.8791 -0.6998 -0.5715 -0.3966 -0.2602 -0.1289 0.0000 0.1289
6 -2.2135 -1.7438 -1.4488 -1.2245 -1.0378 -0.8741 -0.7250 -0.5856 -0.4520 -0.3219 -0.1925
7 -2.6038 -2.1030 -1.7908 -1.5548 -1.3594 -1.1889 -1.0343 -0.8904 -0.7533 -0.6201 -0.4885
8 -2.9869 -2.4539 -2.1236 -1.8750 -1.6701 -1.4919 -1.3310 -1.1818 -1.0401 -0.9030 -0.7679
9 -3.3650 -2.7989 -2.4499 -2.1882 -1.9732 -1.7868 -1.6191 -1.4639 -1.3170 -1.1753 -1.0360

10 -3.7391 -3.1397 -2.7715 -2.4963 -2.2709 -2.0759 -1.9009 -1.7393 -1.5868 -1.4400 -1.2961
11 -4.1105 -3.4772 -3.0895 -2.8005 -2.5643 -2.3605 -2.1779 -2.0097 -1.8531 -1.6991 -1.5502
12 -4.4796 -3.8122 -3.4048 -3.1018 -2.8546 -2.6417 -2.4514 -2.2763 -2.1117 -1.9538 -1.7998
13 -4.8470 -4.1452 -3.7179 -3.4007 -3.1424 -2.9203 -2.7220 -2.5399 -2.3689 -2.2052 -2.0457
14 -5.2129 -4.4766 -4.0293 -3.6977 -3.4282 -3.1967 -2.9903 -2.8011 -2.6236 -2.4540 -2.2889
15 -5.5777 -4.8067 -4.3392 -3.9932 -3.7123 -3.4714 -3.2568 -3.0603 -2.8763 -2.7005 -2.5296
16 -5.9415 -5.1357 -4.6479 -4.2847 -3.9951 -3.7446 -3.5218 -3.3179 -3.1272 -2.9452 -2.7685
17 -6.3045 -5.4639 -4.9557 -4.5806 -4.2768 -4.0168 -3.7855 -3.5743 -3.3767 -3.1885 -3.0059
18 -6.6668 -5.7912 -5.2626 -4.8729 -4.5575 -4.2877 -4.0482 -3.8294 -3.6251 -3.4305 -3.2419
19 -7.0285 -6.1179 -5.5688 -5.1644 -4.8373 -4.5579 -4.3099 -4.0836 -3.8727 -3.6714 -3.4768
20 -7.3897 -6.4440 -5.8744 -5.4552 -5.1165 -4.8273 -4.5709 -4.3370 -4.1189 -3.9114 -3.7107

Table 1.(Continued)

b          t
0.6

         t
0.65

           t
0.7

          t
0.75

           t
0.8

           t
0.85

           t
0.9

           t
0.95

          t
0.975

           t
0.99

         t
0.995

1 3.3326 3.7156 4.1710 4.7346 5.4713 6.5155 8.2139 11.9367 17.1024 27.2488 38.6329
2 1.7644 1.9619 2.1828 2.4382 2.7469 3.1451 3.7186 4.7656 5.9390 7.7580 9.3948
3 1.0873 1.2439 1.4146 1.6064 1.8306 2.1088 2.4897 3.1351 3.7979 4.7328 5.5031
4 0.6287 0.7706 0.9229 1.0912 1.2843 1.5183 1.8296 2.3349 2.8283 3.4874 4.0037
5 0.2602 0.3966 0.5415 0.6998 0.8791 1.0931 1.3722 1.8125 2.2281 2.7638 3.1693
6 -0.0616 0.0735 0.2160 0.3704 0.5436 0.7480 1.0109 1.4172 1.7914 2.2613 2.6083
7 -0.3558 -0.2197 -0.0769 0.0767 0.2479 0.4483 0.7032 1.0909 1.4415 1.8729 2.1856
8 -0.6324 -0.4938 -0.3492 -0.1943 -0.0220 0.1768 0.4285 0.8064 1.1432 1.5511 1.8424
9 -0.8968 -0.7550 -0.6075 -0.4501 -0.2766 -0.0759 0.1755 0.5493 0.8783 1.2717 1.5492

10 -1.1527 -1.0690 -0.8558 -0.6951 -0.5186 -0.3154 -0.0622 0.3109 0.6361 1.0208 1.2895
11 -1.4021 -1.2520 -1.0968 -0.9321 -0.7519 -0.5452 -0.2890 0.0860 0.4102 0.7901 1.0532
12 -1.6467 -1.4919 -1.3322 -1.1632 -0.9787 -0.7678 -0.5075 -0.1287 0.1962 0.5742 0.8340
13 -1.8875 -1.7278 -1.5632 -1.3896 -1.2004 -0.9848 -0.7196 -0.3358 -0.0085 0.3696 0.6277
14 -2.1253 -1.9650 -1.7909 -1.6123 -1.4182 -1.1974 -0.9267 -0.5368 -0.2062 0.1735 0.4314
15 -2.3606 -2.1950 -2.0158 -1.8321 -1.6327 -1.4064 -1.1299 -0.7331 -0.3982 -0.0156 0.2428
16 -2.5940 -2.4185 -2.2384 -2.0494 -1.8446 -1.6126 -1.3297 -0.9254 -0.5851 -0.1993 0.0606
17 -2.8257 -2.6446 -2.4592 -2.2697 -2.0543 -1.8164 -1.5269 -1.1145 -0.7694 -0.3785 -0.1166
18 -3.0559 -2.8693 -2.6784 -2.4783 -2.2621 -2.0182 -1.7219 -1.3010 -0.9500 -0.5539 -0.2895
19 -3.2850 -3.0928 -2.8962 -2.6905 -2.4685 -2.2183 -1.9150 -1.4853 -1.1280 -0.7262 -0.4589
20 -3.5131 -3.3151 -3.1129 -2.9014 -2.6735 -2.4169 -2.1064 -1.6676 -1.3038 -0.8959 -0.6254



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 ©∫—∫∑’Ë 5 °.¬. - µ.§. 2548
°“√·®°·®ß∑’·∫∫‡∫â¢Õß‚®π å-·ø¥¥’

≥√ß§å‡¥™   “¬æ√™—¬ ·≈– °¡≈  ∫ÿ…∫“1131

Table 2. Coefficient of skewness of Jones and Faddy's skew t distribution with parameters a = 2

to 20 and b = 2 to 11.

b
a
              2              3             4              5              6               7               8              9              10            11

2 0.0000 -1.8553 -2.6189 -3.0796 -3.3927 -3.6204 -3.7938 -3.9304 -4.0408 -4.1319
3 1.8553 0.0000 -0.5822 -0.9122 -1.1331 -1.2937 -1.4164 -1.5136 -1.5927 -1.6583
4 2.6189 0.5822 0.0000 -0.3186 -0.5292 -0.6817 -0.7984 -0.8910 -0.9665 -1.0294
5 3.0796 0.9122 0.3186 0.0000 -0.2090 -0.3599 -0.4754 -0.5672 -0.6423 -0.7049

6 3.3927 1.1331 0.5292 0.2090 0.0000 -0.1507 -0.2661 -0.3579 -0.4331 -0.4959
7 3.6204 1.2937 0.6817 0.3599 0.1507 0.0000 -0.1154 -0.2073 -0.2827 -0.3458
8 3.7938 1.4164 0.7984 0.4754 0.2661 0.1154 0.0000 -0.0920 -0.1675 -0.2309
9 3.9304 1.5136 0.8910 0.5672 0.3579 0.2073 0.0920 0.0000 -0.0756 -0.1391

10 4.0408 1.5927 0.9665 0.6423 0.4331 0.2827 0.1675 0.0756 0.0000 -0.0636
11 4.1319 1.6583 1.0294 0.7049 0.4959 0.3458 0.2309 0.1391 0.0636 0.0000

12 4.2084 1.7136 1.0826 0.7581 0.5494 0.3996 0.2850 0.1934 0.1179 0.0544
13 4.2735 1.7610 1.1283 0.8039 0.5955 0.4461 0.3317 0.2403 0.1651 0.1016
14 4.3297 1.8020 1.1680 0.8437 0.6357 0.4867 0.3727 0.2815 0.2064 0.1431
15 4.3786 1.8379 1.2028 0.8787 0.6711 0.5225 0.4088 0.3179 0.2430 0.1798
16 4.4215 1.8695 1.2336 0.9097 0.7026 0.5544 0.4410 0.3504 0.2757 0.2127

17 4.4596 1.8976 1.2610 0.9374 0.7307 0.5829 0.4698 0.3795 0.3050 0.2422
18 4.4935 1.9228 1.2856 0.9623 0.7560 0.6086 0.4959 0.4058 0.3316 0.2689
19 4.5240 1.9454 1.3078 0.9847 0.7789 0.6319 0.5195 0.4297 0.3557 0.2932
20 4.5515 1.9659 1.3279 1.0052 0.7997 0.6531 0.5410 0.4516 0.3778 0.3155

Table 2.(Continued)

 b
a
             12           13            14            15            16             17             18            19             20

2 -4.2084 -4.2735 -4.3297 -4.3786 -4.4215 -4.4596 -4.4935 -4.5240 -4.5515
3 -1.7136 -1.7610 -1.8020 -1.8379 -1.8695 -1.8976 -1.9228 -1.9454 -1.9659
4 -1.0826 -1.1283 -1.1680 -1.2028 -1.2336 -1.2610 -1.2856 -1.3078 -1.3279
5 -0.7581 -0.8039 -0.8437 -0.8787 -0.9097 -0.9374 -0.9623 -0.9847 -1.0052
6 -0.5494 -0.5955 -0.6357 -0.6711 -0.7026 -0.7307 -0.7560 -0.7789 -0.7997

7 -0.3996 -0.4461 -0.4867 -0.5225 -0.5544 -0.5829 -0.6086 -0.6319 -0.6531
8 -0.2850 -0.3317 -0.3727 -0.4088 -0.4410 -0.4698 -0.4959 -0.5195 -0.5410
9 -0.1934 -0.2403 -0.2815 -0.3179 -0.3504 -0.3795 -0.4058 -0.4297 -0.4516

10 -0.1179 -0.1651 -0.2064 -0.2430 -0.2757 -0.3050 -0.3316 -0.3557 -0.3778
11 -0.0544 -0.1016 -0.1431 -0.1798 -0.2127 -0.2422 -0.2689 -0.2932 -0.3155

12 0.0000 -0.0473 -0.0888 -0.1256 -0.1586 -0.1882 -0.2151 -0.2396 -0.2620
13 0.0473 0.0000 -0.0416 -0.0785 -0.1115 -0.1412 -0.1682 -0.1928 -0.2153
14 0.0888 0.0416 0.0000 -0.0369 -0.0700 -0.0998 -0.1268 -0.1515 -0.1741
15 0.1256 0.0785 0.0369 0.0000 -0.0331 -0.0629 -0.0900 -0.1148 -0.1374
16 0.1586 0.1115 0.0700 0.0331 0.0000 -0.0299 -0.0570 -0.0818 -0.1045

17 0.1882 0.1412 0.0998 0.0629 0.0299 0.0000 -0.0271 -0.0519 -0.0747
18 0.2151 0.1682 0.1268 0.0900 0.0570 0.0271 0.0000 -0.0248 -0.0476
19 0.2396 0.1928 0.1515 0.1148 0.0818 0.0519 0.0248 0.0000 -0.0228
20 0.2620 0.2153 0.1741 0.1374 0.1045 0.0747 0.0476 0.0228 0.0000
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Jones and Faddy's skew t distribution

Saipornchai, N. and Budsaba, K.

Table 3. Coefficient of kurtosis of Jones and Faddy's skew t distribution with parameters

a = 3 to 20 and b = 3 to 11.

b
a
              3               4               5               6               7               8               9             10             11

3 6.0000 6.1415 7.1080 8.0745 8.9340 9.6801 10.3257 10.8864 11.3762
4 6.1415 4.5000 4.4714 4.7228 5.0302 5.3345 5.6182 5.8771 6.1114
5 7.1080 4.4714 4.0000 3.9634 4.0586 4.1972 4.3472 4.4956 4.6371
6 8.0745 4.7228 3.9634 3.7500 3.7191 3.7612 3.8341 3.9193 4.0079
7 8.9340 5.0302 4.0586 3.7191 3.6000 3.5752 3.5950 3.6369 3.6894
8 9.6801 5.3345 4.1972 3.7612 3.5752 3.5000 3.4800 3.4894 3.5148
9 10.3257 5.6182 4.3472 3.8341 3.5950 3.4800 3.4286 3.4123 3.4163

10 10.8864 5.8771 4.4956 3.9193 3.6369 3.4894 3.4123 3.3750 3.3615
11 11.3762 6.1114 4.6371 4.0079 3.6894 3.5148 3.4163 3.3615 3.3333
12 11.8069 6.3231 4.7698 4.0957 3.7466 3.5490 3.4323 3.3627 3.3220
13 12.1881 6.5146 4.8931 4.1805 3.8051 3.5878 3.4555 3.3730 3.3216
14 12.5275 6.6882 5.0073 4.2613 3.8631 3.6287 3.4829 3.3892 3.3284
15 12.8314 6.8460 5.1130 4.3377 3.9196 3.6702 3.5124 3.4090 3.3399
16 13.1050 6.9899 5.2108 4.4096 3.9739 3.7114 3.5431 3.4310 3.3546
17 13.3525 7.1215 5.3014 4.4772 4.0259 3.7517 3.5741 3.4542 3.3713
18 13.5774 7.2423 5.3854 4.5407 4.0755 3.7907 3.6048 3.4780 3.3892
19 13.7827 7.3535 5.4635 4.6003 4.1225 3.8284 3.6350 3.5020 3.4079
20 13.9707 7.4561 5.5362 4.6563 4.1672 3.8646 3.6644 3.5258 3.4269

Table 3.  (Continued)

b
a
            12              13            14             15              16            17             18             19             20

3 11.8069 12.1881 12.5275 12.8314 13.1050 13.3525 13.5774 13.7827 13.9707
4 6.3231 6.5146 6.6882 6.8460 6.9899 7.1215 7.2423 7.3535 7.4561
5 4.7698 4.8931 5.0073 5.1130 5.2108 5.3014 5.3854 5.4635 5.5362
6 4.0957 4.1805 4.2613 4.3377 4.4096 4.4772 4.5407 4.6003 4.6563
7 3.7466 3.8051 3.8631 3.9196 3.9739 4.0259 4.0755 4.1225 4.1672
8 3.5490 3.5878 3.6287 3.6702 3.7114 3.7517 3.7907 3.8284 3.8646
9 3.4323 3.4555 3.4829 3.5124 3.5431 3.5741 3.6048 3.6350 3.6644

10 3.3627 3.3730 3.3892 3.4090 3.4310 3.4542 3.4780 3.5020 3.5258
11 3.3220 3.3216 3.3284 3.3399 3.3546 3.3713 3.3892 3.4079 3.4269
12 3.3000 3.2904 3.2891 3.2935 3.3019 3.3129 3.3258 3.3399 3.3548
13 3.2904 3.2727 3.2644 3.2627 3.2655 3.2717 3.2801 3.2902 3.3015
14 3.2891 3.2644 3.2500 3.2428 3.2408 3.2426 3.2471 3.2537 3.2617
15 3.2935 3.2627 3.2428 3.2308 3.2244 3.2224 3.2234 3.2268 3.2319
16 3.3019 3.2655 3.2408 3.2245 3.2143 3.2087 3.2066 3.2071 3.2096
17 3.3129 3.2717 3.2426 3.2224 3.2087 3.2000 3.1950 3.1930 3.1931
18 3.3258 3.2801 3.2471 3.2234 3.2066 3.1950 3.1875 3.1831 3.1810
19 3.3399 3.2902 3.2537 3.2268 3.2071 3.1930 3.1831 3.1765 3.1725
20 3.3548 3.3015 3.2617 3.2319 3.2096 3.1931 3.1810 3.1725 3.1667
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¢Õß‚¡‡¡πµåÕ—π¥—∫∑’Ë 3 √Õ∫§à“‡©≈’Ë¬‚¥¬§à“ —¡ª√– ‘∑∏‘Ï
§«“¡‡∫â‰¡à¡’¢Õ∫‡¢µ∫π·≈–≈à“ß   ·≈–¬—ßæ∫«à“§à“ —¡-
ª√– ‘∑∏‘Ï§«“¡‡∫â‡¡◊ËÕ a = α ·≈– b = γ ®–¡’¢π“¥§«“¡
‡∫â‡∑à“°—∫‡¡◊ËÕ a = γ ·≈– b = α ·µà¡’‡§√◊ËÕßÀ¡“¬µ√ß°—π
¢â“¡ ‡π◊ËÕß®“° ¡∫—µ‘¢Õßøíß°å™—π§ŸàÀ√◊Õ°≈à“««à“øíß°å™—π
§«“¡Àπ“·πàπ¢Õß§«“¡πà“®–‡ªìπ‡¡◊ËÕ a = α ·≈– b = γ
®–‡ªìπ¿“æ –∑âÕπ°—∫øíß°å™—π§«“¡Àπ“·πàπ¢Õß§«“¡πà“
®–‡ªìπ‡¡◊ËÕ a = γ ·≈– b = α ´÷Ëß Õ¥§≈âÕß°—∫º≈ß“π«‘®—¬
¢Õß·√¡‡∫‘√å° ¥Ÿ¥«‘§ ǻ ∑“¥‘°“¡“≈“ ·≈–¡’§‘µ°– (Ramberg

et al., 1979)

¢âÕ®”°—¥„π°“√À“§à“ —¡ª√– ‘∑∏‘Ï§«“¡‚¥àß§◊Õ a > 2

·≈– b > 2 ‡π◊ËÕß®“° ¡∫—µ‘¢Õß‚¡‡¡πµå»Ÿπ¬å°≈“ßÕ—π¥—∫∑’Ë
4 ·≈–æ∫«à“∂â“ a = α ·≈– b = γ ®–¡’§à“ —¡ª√– ‘∑∏‘Ï
§«“¡‚¥àß‡∑à“°—∫§à“ —¡ª√– ‘∑∏‘Ï§«“¡‚¥àß‡¡◊ËÕ§à“æ“√“¡‘‡µÕ√å
a = γ ·≈– b = α  ‡π◊ËÕß®“° ¡∫—µ‘¢Õßøíß°å™—π§Ÿà

§à“ —¡ª√– ‘∑∏‘Ï°“√·ª√º—π¡’¢âÕ®”°—¥§◊Õ a > 1 ·≈–
b > 1 ‡π◊ËÕß®“° ¡∫—µ‘¢Õß à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π∑’Ëæ‘®“√≥“
‡©æ“–§à“æ“√“¡‘‡µÕ√å a > b ‡æ◊ËÕ∑”„Àâ§à“ —¡ª√– ‘∑∏‘Ï°“√
·ª√º—π¡’§à“∫«° ‚¥¬∑’Ë°“√°√–®“¬¢Õß°“√·®°·®ß®–¡’
§à“πâÕ¬≈ß∂â“ a ¡’§à“‡æ‘Ë¡¢÷Èπ¢≥–∑’Ë b §ß∑’Ë „π°√≥’ a = b

§à“ —¡ª√– ‘∑∏‘Ï°“√·ª√º—π‰¡àπ‘¬“¡´÷Ëß Õ¥§≈âÕß°—∫°“√
·®°·®ß∑’¢Õß µ‘«‡¥π∑å ‡π◊ËÕß®“°§à“‡©≈’Ë¬‡ªìπ»Ÿπ¬å

 ”À√—∫„π°“√«‘®—¬§√—ÈßµàÕ‰ª ºŸâ«‘®—¬¡’¢âÕ‡ πÕ·π–«à“
§«√¡’°“√»÷°…“«‘∏’°“√«—¥ —¡ª√– ‘∑∏‘Ï§«“¡‡∫â·≈–§«“¡‚¥àß
«‘∏’Õ◊ËπÊ ‡π◊ËÕß®“°°“√«—¥ —¡ª√– ‘∑∏‘Ï§«“¡‚¥àß∑’Ë»÷°…“π—Èπ
¡’¢âÕ¥âÕ¬§◊Õ‰¡à “¡“√∂À“§à“ —¡ª√– ‘∑∏‘Ï‰¥â∑ÿ°§à“æ“√“-
¡‘‡µÕ√å¢Õß°“√·®°·®ß  πÕ°®“°π’È ¡§«√»÷°…“§«“¡
 —¡æ—π∏å√–À«à“ß°“√·®°·®ß∑’·∫∫‡∫â°—∫°“√·®°·®ß·∫∫
Õ◊ËπÊ ‡™àπ °“√·®°·®ß∑’·∫∫‡∫â¢Õß‡æ’¬√å —π√Ÿª·∫∫∑’Ë ’Ë
(Heinrich, 2004) ‡ªìπµâπ
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