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Abstract

 Agreement between the exact LCL and 

UCL, as determined by the lower and upper 

tail area, is excellent.

 The square-root transformation that 

stabilizes the variance produces a 

negatively skewed distribution and tends to 

give false SPC signals
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Introduction

 The c-chart, used for most Poisson-type 

data, has a major advantage in introductory 

statistical process control (SPC) application 

because of its simplicity
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 When the calculated LCL is zero or a 

negative number, the lower control limit 

(LCL) does not exist.

 Depending on the value of the mean, there 

may be numerous false out-of-control 

(OOC) signals from data exceeding the 

calculated UCL and/or LCL. 
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Two equations, based on separate work by the 

author (Kittlitz, 2003), can be derived so that 

the (almost) exact 0.00135 (LCL) and the 

0.99865 (UCL) limits can be calculated.

TRANSFORMING THE POISSON 
DISTRIBUTION TO SYMMETRY
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 If the LCL calculates to be <0, there is no 

LCL. The traditional limits are shown in Table 

3. The traditional LCL calculation is in error by 

~1.9 units, and the traditional UCL calculation 

is in error by ~0.7 units because of ignoring 

symmetry.

EXACT INTEGER UCL AND LCL FOR C Bar
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 Ryan和Schwertman 1997提供了兩個回歸方程基礎計
算, GREAT應用這些方程，使得下尾面積區 LTA和上
尾面積區分別約為 0.00135， ARL平均運行長度約
370

 LCL= 1時，C -Chart意味著可以計算出poisson

方程為 6.607650687，這樣的LTA= 0.0013500

。同樣為UCL = 1時，C -CHART平均計算為
0.0528835562使UTA= 0.0013500 

COMPARISON TO ANOTHER EQUATION
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 The Ryan and Schwertman equations are 

an improvetnent over the traditional c-chart 

calculations as shown by the respective 

residuals plotted in Figures 1 and 2.



系統可靠度實驗室 System Reliability Lab.

國立雲林科技大學工業工程與管理所

T L

R S L



系統可靠度實驗室 System Reliability Lab.

國立雲林科技大學工業工程與管理所

T U

R S U



系統可靠度實驗室 System Reliability Lab.

國立雲林科技大學工業工程與管理所

PROPOSED LCL AND UCL EQUATIONS FOR

POISSON DATA CONTROL CHAR

Haldance 1938年發表2/3 -power的會轉換產生
一個對稱的Poisson distribution
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Read和Cressie 1988年，(p96備註)歸因
Anscombe使用一個很小的常數添加到
Poisson distribution，再執行2/3 power轉換
(Anscombe, 1985)
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隨著建議的轉換Eq(8)用X代替C，我們可以
獲得以下幾點：

Brownlee (1967, p. 45). 
我們假設為 Y = F(X) {x是一個嚴格單調函數的
X，X =g{y}是一個嚴格單調的函數在離散情況
下Let p y{y} be the probability function of Y. 只
要x需要一個特定的值x，它與它的概率Px{x}, 

so px{x} =Px{G(y)}=PY{y} (應用於(11) and (12))
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 For u= 5, the E{Y) = 2.95529, 標準差
0.87305, 偏態-0.00886, 峰態3.02319標準化
第五次後 -0.05278,標準化第六次15.09179

(Gaussian distribution)
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Equations (9) and (10) give excellent 

results as shown in Table 4. 

Since Eqs. (9) and (10) are simple and 

give very good results, they will be used to 

calculate the control limits shown 

previously and repeated next.
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•殘差圖 3和圖4顯示顯著改善Eqs. (15) and (16)及
如何計算的方程。(和Ryan和Schwertman方程相比)
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PROPOSED LWL AND UWL EOR 
POISSON DATA CONTROL CHART

 These limits are set at "±2a about the 

mean" or equal tail area of 0.02275.

 The proposed equations were shown 

previously as Eqs. (5) and (6) and give 

excellent results also. A summary table is 

shown in Table 5.
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AN EXAMPLE TO ILLUSTRATE THE
CALCULATIONS
 Ryan (2000, p. 172) 提出了一套25點，將不

符合的數據來說明這些計算。不符合的數據
有一個平均的7.56;範圍為 1到17

(假設，數據是Poisson distribution )。

 建議使用EQ 15和EQ16的計算方程。



系統可靠度實驗室 System Reliability Lab.

國立雲林科技大學工業工程與管理所



系統可靠度實驗室 System Reliability Lab.

國立雲林科技大學工業工程與管理所

 Figure 5 is a plot of the data, which shows 

two "outof-control" signals.

 An EWMA and/or CUSUM analysis could be 

applied to refine the conclusions about the 

two populations means and when the 

apparent decrease occurred

 Another possible explanation for this data 

set is that a general decrease in time has 

occurred, but that discussion is beyond the 

scope of this paper.
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CONCLUSIONS

 The agreement between the exact LCL and 

UCL, as determined by the lower tail area 

and upper tail area, is excellent. 

 Similar equations are proposed for 

calculating the LWL and UWL for Poisson 

type data.
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