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∫∑§—¥¬àÕ

ß“π«‘®—¬π’È ‰¥â„™âøíß°å™—π w (w-function) √à«¡°—∫‡Õ°≈—°…≥å ‰μπå‡™π (Stein-Chen identity) „π°“√À“¢Õ∫‡¢μ∫π (upper

bound) ¢Õß§«“¡§≈“¥‡§≈◊ËÕπ —¡æ—∑∏å ”À√—∫°“√ª√–¡“≥°“√·®°·®ß∑«‘π“¡π‘‡ ∏ (∑’Ë¡’æ“√“¡‘‡μÕ√å n ·≈– p) ¥â«¬°“√·®°·®ß

ªí«´ß (∑’Ë¡’§à“‡©≈’Ë¬ λ =        ) ‚¥¬Õ¬Ÿà„π√Ÿª·∫∫¢Õßøíß°å™—π°“√·®°·®ß – ¡πÕ°®“°π’È‡√“¬—ß “¡“√∂À“¢Õ∫‡¢μ (bound)

¢ÕßÕ—μ√“ à«π√–À«à“ßøíß°å™—π°“√·®°·®ß – ¡¢Õßμ—«·ª√ ÿà¡∑«‘π“¡π‘‡ ∏ ·≈–μ—«·ª√ ÿà¡ªí«´ß ¢Õ∫‡¢μ∑—Èß Õß·∫∫¢â“ßμâπ‰¥â™’È

„Àâ‡ÀÁπ«à“·μà≈–º≈≈—æ∏å®–„Àâº≈°“√ª√–¡“≥ªí«´ß∑’Ë¥’ ‡¡◊ËÕ q = 1-p À√◊Õ λ ¡’§à“πâÕ¬ „πμÕπ∑â“¬¢Õßß“π«‘®—¬‡√“‰¥â¬°μ—«Õ¬à“ß‡™‘ß

μ—«‡≈¢‡æ◊ËÕ· ¥ß°“√ª√–¬ÿ°μå„™âº≈≈—æ∏å∑’Ë‰¥â¡“∑—ÈßÀ¡¥

§” ”§—≠ : °“√ª√–¡“≥ªí«´ß; °“√·®°·®ß∑«‘π“¡π‘‡ ∏; ‡Õ°≈—°…≥å ‰μπå‡™π; øíß°å™—π w

Abstract

This paper uses the w-function and the Stein-Chen identity to determine an upper bound of the relative error

for approximating the negative binomial distribution with parameters n and p by the Poisson distribution with mean

λ =         in the form of a cumulative distribution function. Furthermore, we also give a bound of the ratio

between the negative binomial and Poisson cumulative distribution functions. For these upper bounds, it is pointed

out that each result yields a good Poisson approximation if q = 1-p or λ is small. Finally, we give some numerical

examples to illustrate applications of all results obtained.

Key Words :Poisson approximation; negative binomial distribution; Stein-Chen identity; w-function
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μ—«·ª√ ÿà¡ªí«´ß ‡¢’¬π·∑π¥â«¬     ‡¡◊Ë Õ

k= 0, 1,... ·≈–‡°≥±å∑’Ë„™â«—¥§«“¡∂Ÿ°μâÕß¢Õß°“√ª√–¡“≥°“√

·®°·®ß∑«‘π“¡π‘‡ ∏¥â«¬°“√·®°·®ßªí«´ß„πß“π«‘®—¬π’È §◊Õ

¢Õ∫‡¢μ∫π¢Õß§«“¡§≈“¥‡§≈◊ËÕπ —¡æ—∑∏å ·≈–¢Õ∫‡¢μ¢Õß

Õ—μ√“ à«π√–À«à“ßøíß°å™—π°“√·®°·®ß – ¡¢Õß∑—Èß Õßμ—«·ª√

 ÿà¡¥—ß°≈à“« §«“¡§≈“¥‡§≈◊ËÕπ —¡æ—∑∏å·≈–Õ—μ√“ à«π√–À«à“ß

øíß°å™—π°“√·®°·®ß – ¡¢Õßμ—«·ª√ ÿà¡∑«‘π“¡ π‘‡ ∏·≈–

μ—«·ª√ ÿà¡ªí«´ß∑’Ë x
0 
‡√“®–‡¢’¬π·∑π¥â«¬

·≈–                μ“¡≈”¥—∫

«‘∏’¥”‡π‘π°“√«‘®—¬
»÷°…“·π«§«“¡§‘¥¢Õß§«“¡§≈“¥‡§≈◊ËÕπ —¡æ—∑∏å ·≈–

Õ—μ√“ à«π¢Õß°“√ª√–¡“≥°“√·®°·®ß∑«‘π“¡¥â«¬°“√·®°·®ß

ªí«´ß®“°ß“π«‘®—¬¢Õß Teerapabolarn (2007) ·≈–»÷°…“

§ÿ≥ ¡∫—μ‘¢Õßøíß°å™—π w ∑’Ë®–π”¡“„™â√à«¡°—∫‡Õ°≈—°…≥å ‰μπå‡™π

®“°ß“π«‘®—¬¢Õß Majsnero-wska (1998) ·≈– Cacoullos and

Papathanasion (1989) ́ ÷Ëß®“°°“√»÷°…“ß“π«‘®—¬¥—ß°≈à“«¢â“ßμâπ

‡√“§«√‡√‘Ë¡μâπ¥â«¬°“√ √â“ß∫∑μ—Èß (lemma) ‡æ◊ËÕ™à«¬„π°“√

æ‘ Ÿ®πå∑ƒ…Æ’∫∑À≈—° (main theorem) ¢Õßß“π«‘®—¬‰¥â¥—ßπ’È

æ‘®“√≥“‡Õ°≈—°…≥å ‰μπå‡™πÀ√◊Õ‡Õ°≈—°…≥å¢Õß ‰μπå

(Stein identity) (Stein, 1986)  ”À√—∫°“√·®°·®ßªí«´ß∑’Ë¡’

æ“√“¡‘‡μÕ√å λ ´÷Ëß (°”Àπ¥øíß°å™—π h) π‘¬“¡‚¥¬

(2.1)

‚¥¬∑’Ë   ·≈– f ·≈– h

‡ªìπøíß°å™—π§à“®√‘ß∑’Ë¡’¢Õ∫‡¢μ∑’Ëπ‘¬“¡∫π‡´μ         „Àâ

R R  ‡ªìπøíß°å™—π∑’Ë°”Àπ¥‚¥¬

‚¥¬∑’Ë    ¥—ßπ—Èπ‡√“®–‰¥âº≈‡©≈¬ f ‡¡◊ËÕ·∑π h ¥â«¬

h
x0 

„π ¡°“√ (2.1) (Barbour et al., 1992) ¥—ß ¡°“√μàÕ‰ªπ’È

∫∑π”

°“√·®°·®ß∑«‘π“¡π‘‡ ∏ (negative binomial distri-

bution) ∑’Ë¡’æ“√“¡‘‡μÕ√å n ·≈–§«“¡πà“®–‡ªìπ p  “¡“√∂æ‘®“√≥“

„π√Ÿª¢Õß°“√·®°·®ß¢Õß®”π«π§«“¡≈â¡‡À≈« (failure) °àÕπ

§«“¡ ”‡√Á® (success) §√—Èß∑’Ë n „π≈”¥—∫¢Õß°“√∑¥≈Õß¬àÕ¬

·∫√åπŸ≈≈’ (Bernoulli trials) ∑’Ë‡ªìπÕ‘ √–μàÕ°—π ‚¥¬∑’Ë§«“¡ ”‡√Á®

·≈–§«“¡≈â¡‡À≈«∑’Ë‡°‘¥¢÷Èπ„π·μà≈–°“√∑¥≈Õß¬àÕ¬¡’§«“¡

πà“®–‡ªìπ‡∑à“°—∫ p ·≈– q = 1-p μ“¡≈”¥—∫ „π°√≥’∑’Ë n = 1 ‡√“

®–‡√’¬°°“√·®°·®ß∑«‘π“¡π‘‡ ∏«à“ °“√·®°·®ß‡√¢“§≥‘μ

(geometric distribution) ´÷Ëß‡ªìπ°“√·®°·®ß¢Õß®”π«π§«“¡

≈â¡‡À≈«°àÕπ§«“¡ ”‡√Á®§√—Èß·√°

°“√·®°·®ß∑«‘π“¡π‘‡ ∏ “¡“√∂π”‰ªª√–¬ÿ°μå„™â„π

À≈“¬Ê ¥â“π ‰¥â·°à °“√«‘‡§√“–Àå¢à“¬ß“π °“√‚∑√§¡π“§¡ °“√

«‘‡§√“–Àå ‘π§â“§ß§≈—ß ·≈–∑“ß¥â“πæ—π∏ÿ»“ μ√å¢Õßª√–™“°√

( ”À√—∫°“√ª√–¬ÿ°μå„π¥â“πÕ◊ËπÊ  “¡“√∂À“¥Ÿ‰¥â„π Johnson

et al. (2005) πÕ°®“°π’È¬—ß¡’°“√ª√–¬ÿ°μåÕ’°¡“°∑’Ë‡°’Ë¬«¢âÕß°—∫

°“√·®°·®ß‡√¢“§≥‘μ ·≈–°àÕπ∑’Ë‡√“®–ª√–¡“≥°“√·®°·®ß

∑«‘π“¡π‘‡ ∏¥â«¬°“√·®°·®ßªí«´ß ‡√“®–„Àâπ‘¬“¡¢Õß°“√·®°·®ß

¢Õßμ—«·ª√ ÿà¡∑«‘π“¡π‘‡ ∏‰«â¥—ßπ’È

π‘¬“¡ 1.1 „Àâ X ‡ªìπ®”π«π§«“¡≈â¡‡À≈«°àÕπ§«“¡ ”‡√Á®§√—Èß∑’Ë

n „π≈”¥—∫¢Õß°“√∑¥≈Õß¬àÕ¬·∫√åπŸ≈≈’∑’Ë‡ªìπÕ‘ √–μàÕ°—π¥â«¬

§«“¡πà“®–‡ªìπ¢Õß§«“¡ ”‡√Á® p (0 < p < 1) ·≈â«°“√

·®°·®ß§«“¡πà“®–‡ªìπ¢Õß X  “¡“√∂‡¢’¬π‰¥â‡ªìπ

  ‡¡◊ËÕ k = 0, 1, . . .

°“√·®°·®ßπ’È‡√’¬°«à“ ç°“√·®°·®ß∑«‘π“¡π‘‡ ∏∑’Ë¡’æ“√“¡‘‡μÕ√å

n ·≈– pé (Johnson et al., 2005)

‡ªìπ∑’Ë∑√“∫°—π‚¥¬∑—Ë«‰ª«à“ „π°√≥’∑’Ë q ¡’§à“πâÕ¬ (¡’§à“

‡¢â“„°≈â 0) À√◊Õ p ¡’§à“¡“° (¡’§à“‡¢â“„°≈â 1) °“√·®°·®ß¢Õß

μ—«·ª√ ÿà¡∑«‘π“¡π‘‡ ∏ “¡“√∂ª√–¡“≥‰¥â¥â«¬°“√·®°·®ßªí«´ß

∑’Ë¡’§à“‡©≈’Ë¬‡ªìπ λ =      (§à“‡©≈’Ë¬¢Õßμ—«·ª√ ÿà¡∑«‘π“¡π‘‡ ∏)

´÷Ëß∑”„Àâøíß°å™—π°“√·®°·®ß  – ¡¢Õßμ—«·ª√ ÿà¡∑«‘π“¡π‘‡ ∏

‡¢’¬π·∑π¥â«¬      ‡¡◊ËÕ k = 0,

1,...  “¡“√∂ª√–¡“≥‰¥â¥â«¬øíß°å™—π°“√·®°·®ß – ¡¢Õß
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f(x) = f(x+1) f(x), 0x {0}

k

0x {0}

·≈–„π°√≥’∑’Ë                    ‡√“®–‰¥â«à“

 ´÷Ëß∑”„Àâ

  ¥—ßπ—Èπ

·≈–

 (2.6)

‡æ√“–«à“

¥—ßπ—Èπ‚¥¬„™âÕ ¡°“√ (2.5) ·≈– (2.6) ‡√“®–‰¥â«à“

·≈–

(2.2)

∫∑μ—Èß 2.1  „Àâ            ·≈–

        ·≈â«®–‰¥â«à“

(2.3)

æ‘ Ÿ®πå  ¥Ÿæ‘ Ÿ®πå‰¥â®“°∫∑μ—Èß 2.1 ¢Õß Teerapabolarn (2007)

√à«¡°—∫∫∑μ—Èß 2.2 ¢Õß Teerapabolarn and Wongkasem

(2007)   #

∫∑μ—Èß 2.2  „Àâ                ·≈–             ·≈â«‡√“®–‰¥â

(2.4)

‚¥¬∑’Ë       ‡ªìπ®”π«π‡μÁ¡∑’ËπâÕ¬∑’Ë ÿ¥∑’Ë‰¡àπâÕ¬°«à“ λ

æ‘ Ÿ®πå ‡√“‡ÀÁπ‰¥â™—¥„π°√≥’ x
0
 = 0 ®÷ß‡ªìπ°“√‡æ’¬ßæÕ∑’Ë®–

· ¥ß«à“Õ ¡°“√ (2.4) ‡ªìπ®√‘ß„π°√≥’ x
0
 ≥ 1 ‡√“®–‡ÀÁπ«à“

(2.5)
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 E|(X )g(X)| <  <  

g(x) = g(x+1) g(x)2E[w(X) g(X)]
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 k {0}  

 k {0}  

 ¡¡μ‘«à“            μàÕ‰ª‡√“®–· ¥ß«à“

         ®“° (2.9) ‡√“®–‰¥â

¥—ßπ—Èπ‚¥¬«‘∏’Õÿªπ—¬‡™‘ß§≥‘μ»“ μ√å (mathematical induction)

‡√“®–‰¥â (2.8) ‡ªìπ®√‘ß ”À√—∫∑ÿ°                  #

º≈°“√«‘®—¬
º≈°“√«‘®—¬∑’Ë‡√“μâÕß°“√®“°ß“π«‘®—¬π’È §◊Õ ¢Õ∫‡¢μ∫π¢Õß

§«“¡§≈“¥‡§≈◊ËÕπ —¡æ—∑∏å ·≈–¢Õ∫‡¢μ¢ÕßÕ—μ√“ à«π√–À«à“ß

øíß°å™—π°“√·®°·®ß – ¡¢Õßμ—«·ª√ ÿà¡∑«‘π“¡π‘‡ ∏·≈–

μ—«·ª√ ÿà¡ªí«´ß º≈°“√«‘®—¬¥—ß°≈à“« “¡“√∂À“‰¥â‚¥¬°“√„™â

§ÿ≥ ¡∫—μ‘‡©æ“–¢Õßøíß°å™—π w √à«¡°—∫‡Õ°≈—°…≥å ‰μπå‡™π (2.1)

§ÿ≥ ¡∫—μ‘‡©æ“–¢Õß øíß°å™—π w ∑’Ë —¡æ—π∏å°—∫μ—«·ª√ ÿà¡ X ‰¥â

°≈à“«‰«â„π Cacoullos and Papathanasiou (1989) ¥—ßπ’È

ç∂â“øíß°å™—π  g   Õ¥§≈âÕß°—∫‡ß◊ËÕπ‰¢

      ·≈–     ·≈â«®–‰¥â«à“

  é ‡¡◊ËÕ

∑ƒ…Æ’∫∑μàÕ‰ªπ’È‡ªìπº≈≈—æ∏å¢Õß°“√ª√–¡“≥°“√·®°·®ß

(º≈°“√«‘®—¬) ∑’ËÕ¬Ÿà„π√Ÿª·∫∫¢Õß¢Õ∫‡¢μ∫π¢Õß§«“¡§≈“¥‡§≈◊ËÕπ

 —¡æ—∑∏å·≈–¢Õ∫‡¢μ¢ÕßÕ—μ√“ à«π√–À«à“ßøíß°å™—π°“√·®°·®ß

 – ¡¢Õßμ—«·ª√ ÿà¡∑«‘π“¡π‘‡ ∏·≈–μ—«·ª√ ÿà¡ªí«´ß

∑ƒ…Æ’∫∑ 3.1  „Àâ X ‡ªìπμ—«·ª√ ÿà¡∑«‘π“¡π‘‡ ∏∑’Ë¡’°“√·®°·®ß

§«“¡πà“®–‡ªìπ‡À¡◊Õπ„ππ‘¬“¡ 1.1               ·≈–

·≈â«Õ ¡°“√μàÕ‰ªπ’È‡ªìπ®√‘ß

‡¡◊ËÕ                  ´÷Ëß∑”„Àâ‡√“‰¥âÕ ¡°“√ (2.4)   #

‡¡◊ËÕ‡√“æ‘®“√≥“·π«§‘¥¢Õß°“√ª√–¡“≥ªí«´ß‚¥¬„™â

øíß°å™—π w ®“°ß“π«‘®—¬¢Õß Majsnerowska (1998) ‡√“æ∫«à“

Majsnerowska (1998) ‰¥âª√—∫·≈–ª√–¬ÿ°μå√Ÿª·∫∫§«“¡

 —¡æ—π∏å¢Õßøíß°å™—π w ∑’Ë —¡æ—π∏å°—∫μ—«·ª√ ÿà¡∑’Ë¡’§à“®”π«π‡μÁ¡

‰¡à‡ªìπ≈∫ (non-negative integer-valued random variable) X

∑’Ëª√“°Ø„πß“π«‘®—¬¢Õß Cacoullos and Papathanasiou (1989)

„ÀâÕ¬Ÿà„π√Ÿª¢Õß§«“¡ —¡æ—π∏å‡«’¬π‡°‘¥ (recurrence relation)

¥—ßπ’È

 ≥ 0 ‡¡◊ËÕ k = 0, 1,... (2.7)

‚¥¬∑’Ë         μ ·≈– σ2 ·∑π§à“‡©≈’Ë¬·≈–§«“¡

·ª√ª√«π¢Õßμ—«·ª√ ÿà¡ X

∫∑μ—ÈßμàÕ‰ªπ’È‡ªìπº≈∑’Ë ‰¥â¡“®“°°“√ª√–¬ÿ°μå„™â ¡°“√

‡«’¬π‡°‘¥ (2.7)

∫∑μ—Èß 2.3 „Àâ X ‡ªìπμ—«·ª√ ÿà¡∑«‘π“¡π‘‡ ∏∑’Ë¡’°“√·®°·®ß

§«“¡πà“®–‡ªìπ‡À¡◊Õπ„ππ‘¬“¡ 1.1 ·≈– w(X) ‡ªìπøíß°å™—π w

∑’Ë —¡æ—π∏å°—∫μ—«·ª√ ÿà¡ X ·≈â«

‡¡◊ËÕ k = 0, 1,... (2.8)

‚¥¬∑’Ë

æ‘ Ÿ®πå  ·∑π μ =      „π (2.7) ·≈–®—¥√Ÿª·∫∫§«“¡ —¡æ—π∏å

‡«’¬π‡°‘¥„À¡à‡√“®–‰¥â

‡¡◊ËÕ k = 1, 2,...          (2.9)

‚¥¬∑’Ë

‡√“®–· ¥ß«à“ (2.8) ‡ªìπ®√‘ß ”À√—∫∑ÿ°                    ®“° ¡°“√

(2.9) ‡√“®–‰¥â



‡π◊ËÕß®“°

  (3.4)

¥—ßπ—Èπ‚¥¬°“√·∑πÕ ¡°“√ (3.4) ≈ß„πÕ ¡°“√ (3.3) ‡√“®–‰¥â

 (3.5)

À“√Õ ¡°“√ (3.5) ¥â«¬ NB(x
0 
; n, p) ÷́Ëß®–‰¥â

Õ ¡°“√ ÿ¥∑â“¬‰¥â¡“‚¥¬∫∑μ—Èß 2.2 ¥—ßπ—ÈπÕ ¡°“√ (3.1) ‡ªìπ®√‘ß

#

∑ƒ…Æ’∫∑ 3.2  „Àâ X ‡ªìπμ—«·ª√ ÿà¡∑«‘π“¡π‘‡ ∏∑’Ë¡’°“√·®°·®ß

§«“¡πà“®–‡ªìπ‡À¡◊Õπ„ππ‘¬“¡ 1.1 ·≈–                  ·≈â«‡√“

®–‰¥â

              (3.6)
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 0
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P(x ; )
1

NB(x ;n, p)
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0
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1 (e 1) min ,

n p(x 1)
 

 
n

0

0 0

NB(x ;n,p)1 p q
1 (e 1) min ,

n p(x 1) P(x ; )

        (3.1)

æ‘ Ÿ®πå  ‡√“®–· ¥ß«à“Õ ¡°“√ (3.1) ‡ªìπ®√‘ß ®“° ¡°“√ (2.1)

‡¡◊ËÕ°”Àπ¥ h = h
x0 

‡√“®–‰¥â

À√◊Õ

      (3.2)

‚¥¬∑’Ë f π‘¬“¡‡™àπ‡¥’¬«°—∫ ¡°“√ (2.2) ®“° ¡°“√ (3.2) ‡√“®–‰¥â

‡π◊ËÕß®“°    ·≈–

(Barbour et al., 1992) ÷́Ëß∑”„Àâ

   (‚¥¬∫∑μ—Èß 2.3)

 (‚¥¬∫∑μ—Èß 2.1) (3.3)
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0.00065134
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NB(x ;500,0.999)0.00065020 0.00065020
1 1 , x 1

x 1 P(x ;0.5005005) x 1

 

0

0
0

0
0

0
0

0.02947655 , x 0,1, 2,3, 4 

0.02477954 , x 5
P(x ;5.00500501)

1 0.02126087 , x 6
NB(x ;5000,0.999)

0.14897504
, x 7

x 1

0
0

0 0 0

NB(x ;5000,0.999)0.14830614 0.14830614
1 1 , x 5

x 1 P(x ;5.00500501) x 1

0, x 0,1,2,3,40

0

NB(x ;5000,0.999)
0.97056759 1.02943241 

P(x ;5.00500501)

æ‘ Ÿ®πå ®“°Õ ¡°“√ (3.5) À“√¥â«¬ P(x
0 
; λ) ®–‰¥â

À√◊Õ

     (3.7)

∫«°μ≈Õ¥Õ ¡°“√ (3.7) ¥â«¬ 1 ‡√“®–‰¥âÕ ¡°“√ (3.6) μ“¡∑’Ë

μâÕß°“√   #

¢âÕ —ß‡°μ

1. ∂â“ q ¡’§à“‡¢â“„°≈â 0 (À√◊Õ p ¡’§à“‡¢â“„°≈â 1) À√◊Õ λ
¡’§à“πâÕ¬ ·≈â«¢Õ∫‡¢μ∫π¢ÕßÕ ¡°“√ (3.1) ®–¡’§à“‡¢â“„°≈â 0

 à«π¢Õ∫‡¢μ¢ÕßÕ ¡°“√ (3.4) ®–¡’§à“‡¢â“„°≈â 1 ́ ÷Ëß· ¥ß„Àâ‡ÀÁπ

«à“º≈≈—æ∏å¢Õß°“√ª√–¡“≥°“√·®°·®ß∑«‘π“¡π‘‡ ∏¥â«¬°“√

·®°·®ßªí«´ß®–¡’§«“¡∂Ÿ°μâÕß¡“°¢÷Èπ ‡¡◊ËÕ q ¡’§à“‡¢â“„°≈â 0

À√◊Õ λ ¡’§à“πâÕ¬

2. ‡¡◊ËÕ λ §ß∑’Ë ‡√“®–‡ÀÁπ«à“¢Õ∫‡¢μ¢Õß°“√ª√–¡“≥

°“√·®°·®ß¢Õß∑—Èß Õß∑ƒ…Æ’®–·§∫≈ßμ“¡§à“ n ∑’Ë‡æ‘Ë¡¢÷Èπ ´÷Ëß

„π°√≥’π’È ‡¡◊ËÕ n ¡’§à“¡“°®–∑”„Àâ°“√ª√–¡“≥ªí«´ß‰¥âº≈¥’

μ—«Õ¬à“ß‡™‘ßμ—«‡≈¢

„πÀ—«¢âÕπ’È‡√“‰¥â¬°μ—«Õ¬à“ß‡™‘ßμ—«‡≈¢ ‡æ◊ËÕ· ¥ß°“√

ª√–¬ÿ°μå„™âº≈≈—æ∏å¢Õß°“√ª√–¡“≥°“√·®°·®ß∑«‘π“¡π‘‡ ∏

¥â«¬°“√·®°·®ßªí«´ß∑’ËÕ¬Ÿà„π∑ƒ…Æ’∫∑ 3.1 ·≈– 3.2

μ—«Õ¬à“ß 4.1 „Àâ n = 100 ·≈– p = 0.999 ¥—ßπ—Èπ λ = 0.1001001

·≈–º≈≈—æ∏å‡™‘ßμ—«‡≈¢∑’Ë‰¥â¡“®“°∑ƒ…Æ’∫∑ 3.1 ·≈– 3.2  “¡“√∂

· ¥ß‰¥â¥—ßπ’È

·≈–

μ—«Õ¬à“ß 4.2  „Àâ n = 500 ·≈– p = 0.999 ‡√“®–‰¥â λ =

0.5005005 ·≈–º≈≈—æ∏å‡™‘ßμ—«‡≈¢∑’ËÀ“‰¥â §◊Õ

·≈–

μ—«Õ¬à“ß 4.3 °”Àπ¥„Àâ n = 5000 ·≈– p = 0.999 ·≈â«®–‰¥â λ
= 5.00500501 ·≈–º≈≈—æ∏å‡™‘ßμ—«‡≈¢¢Õß°“√ª√–¡“≥°“√

·®°·®ß‡ªìπ¥—ßπ’È

·≈–

¢âÕ —ß‡°μ

1. ®“°μ—«Õ¬à“ß‡™‘ßμ—«‡≈¢∑—Èß “¡μ—«Õ¬à“ß∑’Ë‰¥â· ¥ß‰ªπ—Èπ

‡√“ “¡“√∂ —ß‡°μ‰¥â«à“¢Õ∫‡¢μ¢Õß°“√ª√–¡“≥ªí«´ß®–·§∫≈ß

‡¡◊ËÕ x
0 
¡’§à“‡æ‘Ë¡¢÷Èπ À√◊Õ¢Õ∫‡¢μ ¢Õß°“√ª√–¡“≥‡ªìπøíß°å™—π

≈¥ ”À√—∫ x
0



2. ‡¡◊ËÕ p §ß∑’Ë ‡√“®–‡ÀÁπ«à“¢Õ∫‡¢μ¢Õß°“√ª√–¡“≥

®–°«â“ß¢÷Èπμ“¡§à“ n À√◊Õ λ ∑’Ë‡æ‘Ë¡¢÷Èπ · ¥ß«à“ λ ∑’Ë¡’§à“πâÕ¬

®–„Àâº≈¢Õß°“√ª√–¡“≥¥’°«à“ λ ∑’Ë¡’§à“¡“°

 √ÿªº≈°“√«‘®—¬
¢Õ∫‡¢μ∫π¢Õß§«“¡§≈“¥‡§≈◊ËÕπ —¡æ—∑∏å ·≈–¢Õ∫‡¢μ

¢ÕßÕ—μ√“ à«π√–À«à“ßøíß°å™—π°“√·®°·®ß – ¡¢Õßμ—«·ª√ ÿà¡

∑«‘π“¡π‘‡ ∏∑’Ë¡’æ“√“¡‘‡μÕ√å n ·≈– p ·≈–μ—«·ª√ ÿà¡ªí«´ß∑’Ë¡’

æ“√“¡‘‡μÕ√å λ =     (§à“‡©≈’Ë¬¢Õßμ—«·ª√ ÿà¡∑«‘π“¡π‘‡ ∏)

‡ªìπ‡æ’¬ß‡°≥±å·∫∫Àπ÷Ëß∑’Ë„™â«—¥§«“¡∂Ÿ°μâÕß¢Õß°“√ª√–¡“≥ªí«´ß

´÷Ëß®“°º≈°“√«‘®—¬‡√“æ∫«à“º≈≈—æ∏å¢Õß°“√ª√–¡“≥ªí«´ß®–¡’

§«“¡∂Ÿ°μâÕß·≈– “¡“√∂¬Õ¡√—∫‰¥â ∂â“¢Õ∫‡¢μ∫π¢Õß§«“¡

§≈“¥‡§≈◊ËÕπ —¡æ—∑∏å¡’§à“‡¢â“„°≈â 0 À√◊Õ¢Õ∫‡¢μ¢ÕßÕ—μ√“ à«π

¡’§à“‡¢â“„°≈â 1 À√◊ÕÕ“® √ÿª„π≈—°…≥–∑’Ë‡°’Ë¬«¢âÕß°—∫æ“√“¡‘‡μÕ√å

‰¥â«à“ çº≈≈—æ∏å¢Õß°“√ª√–¡“≥ªí«´ß·μà≈–·∫∫®–„Àâº≈°“√

ª√–¡“≥∑’Ë¥’·≈–¡’§«“¡∂Ÿ°μâÕß‡¡◊ËÕ q À√◊Õ λ ¡’§à“πâÕ¬é ÷́Ëß

 Õ¥§≈âÕß°—∫°Æ¢Õß‡≈¢®”π«ππâÕ¬ (The Law of Small

Number) „π∑ƒ…Æ’§«“¡πà“®–‡ªìπ

°‘μμ‘°√√¡ª√–°“»
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ºŸâÕà“πº≈ß“π«‘®—¬∑ÿ°∑à“π∑’Ë ‰¥â°√ÿ≥“„Àâ§”·π–π”·≈–·°â ‰¢¢âÕ

∫°æ√àÕßμà“ß Ê ®π∑”„Àâº≈ß“π«‘®—¬π’È¡’§«“¡∂Ÿ°μâÕß·≈– ¡∫Ÿ√≥å

¡“°¬‘Ëß¢÷Èπ

‡Õ° “√Õâ“ßÕ‘ß
Barbour, A.D., Holst. L., & Janson, S. (1992). Poisson

approximation. Oxford Studies in probability 2.

Oxford : Clarendon Press.

Cacoullos, T., & Papathanasiou, V. (1989). Characterization

of distributions by variance bounds. Statistics &

Probability Letters, 7, 351-356.

Johnson, N.L., Kotz, S., & Kemp, A.W. (2005). Univariate

Discrete Distributions. (3rd ed.). New York : Wiley.

Majsnerowska, M. (1998). A note on Poisson approximation

by w-functions. Applicationes Mathematicae, 25,

387-392.

Stein, C.M. (1986). Approximate Computation of

Expectations. Hayward California : IMS.

Teerapabolarn, K. (2007). A bound on the Poisson-binomial

relative error. Statistical Methodology, 4, 407-415.

Teerapabolarn, K., & Wongkasem, P. (2007). Poisson

approximation for independent geometric random

variables. International Mathematical Forum, 2,

3211-3218.

§≥‘π∑√å  ∏’√¿“æ‚ÕÃ“√, æ—™√’  «ß…å‡°…¡ ·≈–‡ “«√   »√’ ÿ¢ / «“√ “√«‘∑¬“»“ μ√å∫Ÿ√æ“. 13 (2551) 1 : 26-32

np
p

32


