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Average Run Lengths for Several EWMA Control
Schemes [Adapted from Lucas and Saccucct (19990)]

Shift or Mean L = 3.054 2.998 2.962 2814 2.615

(multiple of 5) A =040 0.25 0.20 0.10 0.05
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4.00 1.4 1.7 1.9 2.2 2.7

- BEwWwwWy {,e:rwwew{—m(\j wegb%ld wuw\ﬁ vavfaucc’>

e bensing ave algg available



B3

Cusum  Cupete

Principle : Agam uvse  wulhple phet  hig
powts fo accelevate detection o shift,

= Plet comvlabve soms oL devatoug of Sample
o G -mfge‘r valwe  (with some glack)

e Newy vsedvl for u=| Sawmpling

10—

?
al
|
!

(¢, 6

i\ \
! i

; =10 — g 5 11—
4l rleieaa L..I_I_L'._'_L.J.-LI_LL_'.LLJ_LJ—U—
4 6 8 12121416 18202224 262830

Sample numbse

o Covbral chovt desitn  approaches
(N e o "a\iwiﬁaw‘c " wsom
4 sowme wodifiwdms fo Swaw\dﬂm\
+ tooks smilar o vormal chact  Lorth
Uppe [ lower Contvol  famity |

@ " Vowmacl' decpw
+ appvoich oklen geen
= had o read awd NJ@PW_’{‘



B4

TQ\OU\QV CUGUM

CY = way 505 ¥ -_((uo*fg ‘*C‘.H}'
CL— .: May é D) q.to-“-\‘\q *’Cﬂl‘/._‘}
with (BT =(,7=0

o= sl valwe 0 % wmost be avkide Has
aMowonce 4o Grouwd Cto

= 4§ Aypadly o deteck 4 36 shift

Mot W = T+ ke = veL
: z CL-
Po—H = Mo-hs = LCL-

127 2

104

w na — [« — %] ("] E-3 [E] (=21
T T T T T

Sample Cusum Statis Chart.



Bs

¢ Cucum Crwer Desied t

\L: RG\ Ve ?‘\‘C'L &)&Q@A on AL Fﬂ/'gDiMdWCE
b= we (vw;.w.i studies Cw"%+J”9€t 'Mwﬂomm\:])

_T.j-Pwa\\(j ke = Vz (C\O‘Z {o wainiwml 2es P\'fzbl)
W= Y
pRL, = Q.38 Sample 4o detect V6 shify

=t
W&
AL, = oo

Nole , pel = (LR
Lo b=y

ARL Petformance of the Tabulas Cusum waeh & = 4 and

N h=4ah=9%

Shiftin Mean (mulliple of o) h-4 - 8 A—QLO = "'“ds
0 164 465 {oo W=5
.25 742 i1y
R 706 W =
078 Py 174 Talor alavwm
P PN 0 .
1.50 475 S 78 ey ﬁwmw*c
200 R am f
250 162 AN D _:— = AQL
110 219 157 ! /3 o4

g e} 1.71 2.00

e - —

Values of k and the Corresponding Values of h Thar Give
ARLy — 370 for the Two-Srded Tabular Cusum [from
Hawkins {1993a)]
k 0.25 ub 0.7% 1.0 .25 1.5
h g.01 477 134 2.52 L 1.61




B

Muun - Point CHARTS  and  DETECTION  of  SHIFTS

o The princizie um\ev(uj\‘w e CUSUM aund oflew et
ot ook at wmulliple Wizievt cal pomts  te Hre

DETECTION  of 4 SW(FT
o Uhen we have wonpLe ?or\/\'\~<7 tro ?vinc?p\ec of

A UM LEELT HOOD ESTIHATION (M) vndedle ouv
Sradkintral  wlevenceg

ML
The conveet  cloice of flo 34F wowents
WAN T 265 -H,p col(cd.\ﬁe (\'Ve(?\/«OQJ 014
the obsewstiows.
TE X v §<¥) 6) wrthh  onlkuswon 6)
Thew & esbwaked b(.j So\vh/\g
o\
W\O\AQ&'}T PH(}(L)QB’I
Lo
= %OO& o both effg"‘_"_‘ff_f_‘_{ aund c(e—(—fc(v?v; (COMPOV!\SO\.‘>
ExaMp\eI Esin‘.mmtc. WAIEGW o( o wnovwal Jacﬁv{ butizn

given Obsewatans Xy [=12..,m




Mie  Contror  Cuarrg

The goa\ s o veTECT £ Hlhe Process Shate
Whas chaunged Lom  Some  “6ood”  slake 4o Sowme
bad  poist:

[ e
) }@4\
—— = =
Caleolate ‘7“: locj ‘grg(&i} = lawje alen  process
L=t Feo (1) othe [, drdnbubon (st

Use HQU\MW\M& ¢ stabebre Qo

m
Sm = 2 log IS > L as  sigunad
L= £6 (+) |

Thet 13, W\AHQU\OUSW( eordence  wounke  Huk  we
are ™ e bad slude  (detevmwved by L Haredoldd,

aitanal alavm
Cusom ! When © @ wmean of o  Novaal Ac‘s—Hbu{wmj
Hren S QWP“‘C’T‘:" fo
Sm = ’Z;‘ (£;~p) 7 L L depede on
L e S oqikf o e
defected !
¥€g\T Yot & use of cusom  and welafed  clatg

Vt%u\\ﬁe_é (zw;w\eége avout —j—g ‘

. MLE approaches ave vew geweval  and  an be
appltd Ho  dedadiams M weans T Qud vavigaces  and
oo o wothvavate casts  Cwmeans awd  covavtainces)



R8

pecerrance  Caprrs

o Toge: Wwat F we have an etrewely capable pocess

G AL only qunL lbe oucewned
[w\/\em ‘Hne P\rocecs gds (o;e s owv %P«_
NV\\{‘S

Control limits on a modified control chart. (A) Distribution
of process output. (B) Distribution of the sample mean X .

o Bopeoachs  Build  clak ,_‘,__'gg;;;‘_.;_g;\egf o hypottesn dect:

ot pezpefl

Whee we s p_ad py 5o tab some & Aackom
V\owwﬁo«w\\\ﬁ& = OM3:~ ‘

Po o= ClsL+ g 6 wheve 2y s ppe
woli- T
H\) = e — %K o Pevcvw‘ﬁe( P*



o Chavt eles\‘gfu\ Fov o —hﬂ;{ T ewa )

eL = /"u + 2°(/2__9:
Vn

i

= USL - %3-5—+ Wy O~ usL —/ 2§ - z_o_LLz)(,\
Vin Vi

Ler = Mo~ %OL/;M(S‘"/JD\
= LSL+4 276 ~ Zxp €/ S L,SL+(-25~Z%>6~'
¥ Cav use 3 fu efy if desived )
o Caueak  depends on well-controlled 6

= Q\/\ka& also Mom (e (_)S\V\%, & o ¢ C/(AC(L/'("‘“



