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Abstract

The long-tailed, positively skewed exponential distribution can be made into an almost
symmetric distribution by taking the exponent of the data. In these situations, to use the
traditional shewhart control limits on an individuals chart would be impractical and
inconvenient. The transformed data, approximately bell-shaped, can be plotted conveniently
on the individuals chart and exponentially weighted moving average chart. In this paper,
using modifying statistics with transformed exponential of the data, we give a method for
constructing control charts. Selecting method of exponent for individual chart is evaluated.
And consider that smaller weight being assigned to the older data as time process and
properties and taking method of exponent(@d), weighting factor(e) are suggested. Our
recommendation, on the basis result of simulation, is practical method for EWMA chart.
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f(x)=re™**, 0<x=<o (1)

g7l e VAT Ade 24 ¥ME dehdd E(x)=1/4, V(x)=1/a%]tt. 4aH
Qg B oA FRE3 UoA BFE 1A st FASAHC AALEE MRS 1 5
AAE FA o)dae] A& Y= ¢ HTAE FHLE £30 ¢l 99.73%7F FET
E ol 71xE ulwoz &udch waA #IFIA(LCL)F BHFBA(UCL)E ol &3t
o BV Hold 82 b3 Zo] & F 3tk

P(x<LCL)=0.00135 (2)
P(x=UCL)=1—-P(x<UCL)=90.00135 (3)
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exponent( &)
TE 0.25 0.2654 02777 02907 0.3333
(Rudolf,1999) (Taylor,1985) (Nelson,1994) (Rudolf,1999)
- i 0.9064 0.9034 0.9011 0.8989 0.8930
=4 0.9124 0.9085 0.9032 0.89890  0.8850
EFHA 0.2543 0.2698 0.2779 0.2800 0.3246
skewness -0.087 -0.038 0.0 0.041 0.168
kurtosis 2.748 2732 2.717 2711 2.729
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a2z dgd A8 E Shewhart FE X0 HEA7lE AL & FE7t )ld. 221y kurtosis
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LCLx=[— XIn(0.99865)]° (8)
CLx={—- XIn{0.5)]"? (9)
UCLyx=[— X In(0.00135)]° (10)
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leayt'*_(l-a)Zg_l, 0<a(l (11)
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2y exponent( d)
T 102400 02500 02654 02777 02907 0.3333
ONEC| 25 33 36+ 21 27 26

<¥3>L EWMA #BIAEE L& o A5(6)9 278 7153 ()9 Wl w2l ONECY
W e 33 Rolrh
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exponent( 8 )
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e | 02400 02500 02654 02777 02907 03333
0125 |-t u6r .BLA 0 57
1 2 3 1 3 2
015 |63 %6 59 352 82
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<OY>E AF(0)=02654Y AL EFEA(e)E 01250302 H3AZe we} #2|8A =
(@)% EWMA FAZe Hage E(Z)@)9 ®stE vetd ool o7l 7tExE 2
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e & F Aut WA EXNE A s AR FAA Se o] AEAHYE & = 9
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AATAAN FA7IH22 A ARE o83t sAUYE 617 Sla C AUXEE 0§
o 23U AE BEAE )& FF C BYUEE 0|83 ojFAIE ARG A& o
o] ofurt. ofzlellA ZAME ZIZbuiel 29709 o] E He AR7F Jon, oAzt LA
g kAol g5 A ol§ ARE 1 @9 ADHE 46 SAAIAA Y WA AP
AFEXE @t

11 6 12 5 4 10 17 19 13 9
15 5 10 19 7 1 2 45 12 11
3 29 4 7 4 11 9 2 15

289 NMEFE I 2= g ad 2AHHQ AFEX FEHE JeldS ¢ F A 2
59 HTFE 103035 BEHUAE 93068, TFU&2 90|tk =029 ZAL HEA AR5E 7NE
o2 PHIFL 1.6764, EFAAE 03739, TYF 1.73210]},

<Y E A4 ¥egd ARE o] &3d X BYURE FEFE ZAolt} 9ol ZelFAXM
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ULL=2.851

X Ci=1,623

1 CI =0, 341
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<AY5S>E 6=025 «=0202 o HPY ARE 7|FoZ HEF EWMA T xo|t), /MEs
gz FasA Zd Hid EWMA #dx #dAle Zo] 29% = Ades & &9
Z 9ok FEFAE T2 Y3 (12), (13), (14) A& o] &g},
UCL=2.041
EwMal e+ v . A : M CL=1.623
LCL=1.204
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ZAE A 55 #@AY Zo] AUAA HolA2z AFUFE AT AFE 025 WY
oA Hgste o] gAY EF /HFAE 0.125<a<0.2°04 Hse Aol A&AHUL
A A g

FRENE 71F02 AeAEg o] &3 EWMS @7y 83486 gaisde o g2 47
7t A Hojop & Aotk

u},L'

aAEH

{11 Adke S.R. and Hong X., "A Supplementary Test Based on the Control Chart for
Individuals”, Journal of Quality Technology, Vol 29, No 1, pp 16-20, 1997.

[2] Borror C. M. and Montgomery, D. C. and Runger G. C., "Robustness of the EWMA
control chart to non-normality”, Journal of Quality Technology, Vol 31, pp 309-316, 1999.
[3] Draper N. R. and Cox D. R, “On distribution and their transformation to normality”,
J.RS.S., B 31, pp 472-476, 1969.

{4] Felisa J. Vazquez, "Generation of random variables—exponential distribution”,
http://www.ee.mu.oz.au, 1999.

[5] IMSL inc, "The IM.S.L. library”, 1980.

[6] Nelson L. S. “Control charts for individual measurements”, Journal of Quality
Technology, Vol 14, No 3, pp 172-173, 1982.

[7] Nelson L. S., “The shewhart control chart-test for special causes”, Journal of Quality
Technology, Vol 16, pp 237-239, 1984.

[8] Nelson L. S., "A control charts for parts per million nonconforming items”, Journal of
Quality Technology, Vol 26, pp 239-240, 199%4.

[9] Rudolf G. K., Jr, "Transforming the Exponential for SPC Applications”, Journal of
Quality Technology, Vol 31, No 3, pp 301-308, 1999.

[10] Susan L, Albin and Lan Kang and Gerald Shea, "An X and EWMA chart for
individual observations”, Journal of Quality Technology, Vol 29, No 1, pp 41-48, 1997.

[111 X459, "2A8 F2da8”, ZEAL 1997



