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Low - Side “Decision Deterval” Cususm Schene

Tor a reference value £z, Jome starting
vele Vo=VUos0 and a decisirn imtervel
ha 20. let

Ve = min[o. Vig +(&: —42)]
ond, S/}/m/ when U fArst falls below —4,

— This s meant b cateh e euw‘aa@,
of *small / decransed Ay

Combined sehermes (Simuldbaneous hish- X foursiok
Schemes) can be wsed 2o it For ary
dwyé m M.
—Lhoice of paramebers (K. b ke, ha 1.2
vee $42 of VT
— ARL behavior of Scheme (for a given sef
of purameters and mode! for & vepuesncy),
It twrns ow hat Ma_éw:r of Z-sioleof Seheme
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Fact (Yashehin) 8. Ga. . iid. If 1,00 and
Lo (V) are respective ARLS of Separate
/uyé and locw Side decesiorr referva/ scheveer
with Starting vadues U and U, 4 24s, and
(Ri—Rz2) =) bhi—h2] 2 max [0, s~2r—rrox (4, éd],
wthen

L(0)[ )+, @)L, (0—L,(9.0,(0)
ARL =

Comb. L)+ L0

Note . in the common case where hr=tz=r
and U=U=0 his :i»t,o/,‘ﬁr‘e.s,

MC Methods for CUSUM ARL s

(for cots @ via discredisation)

Abbreviate h) to A (at feast tem/:amn'é, ). Let
QX =8; A rounded 4o nearest mubbpl of -

where m 15 Some Juafaé//y /wye z‘ngyer.

T2 je-{ @o/Jrox/);m,z‘e ARLS for a A:‘fé -slale
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Use a MC with States

S} =00 alarm _yet and current Cusun
( based cnr Yourded values) /s z_‘-( 7:%) N
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If I can write doum an @Prajor/bfe F
hen L; is an approximate ARL ssrrg
headstard (L), re.
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Li = ARL from (L) headstardt

P=7? (s next page)

77



Im Satarrr
'So J:Z:n?; Z: ;a N 3m-f gm
\S\, Jé ,.,?d g 0 f, ;m-z ;m-, +;"7
Jy Jg m??‘ - Zo - Am—=3 fm—z‘*fw"‘fm
‘S,-,H Z—m*zmu i%z z—m-ﬁ-B T ZO Zl z e

J:

Jm 0 o0 0 ( R
alarm R

The most- comman dsns for & wwed %
make Such ARL computotions are

normal — based o3t novimal ARL caliusetions

s standerd * sn8ans of c/oa.r/‘an Paranreress
have been oép&[apa?a/

Mumerical Stutions of Zetegrad
gW: % Froduce ARL S

- Here we wil/ agarn consider o X
with marginal density f
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L) =ARL for a kot side seheme wivh
heodstort U (and ofecisicr

intervel b arnd reference vadse 4,)
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I can choase a guadrature method
Consisting of Poinks
ASAUSAU <A3S " S Bopy S QTR
and wee:%z‘.r
w:zo with T =K
and approximate
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Given an M /Doimt‘ f«aa/mﬁcre Juhe J7
[0. hy] I can corite

LW = 1+L,@)IF(k~u)
+J§ Wy Ly (@) f (@ 74, =)
(L, =L, @)
If I knew L@, L@, = L, @m) L

Would have an approvmate Form 7or
ﬁé ﬁMM L,(u),

Ldea . Solve for L&), L)@, -~ L, (%)
Use the above expression al U=, Qa,
. @m T et a .ra‘gc é‘ﬂéqr?%ébw
for L), Ly @), - L,(n).
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I twns out that ome care coride 2Air
Set of m Eguations in e Forrr

L =1+RL
where 20w R /s not guite the MC R mabix
but s very close. See Jeue/d/'omazz‘ a2 pages
31—33 of the notes for L, R
Nete thet entoies rn aolwrwrs 2 ]
m of this R ook (ke Hhose in MC
Ma.{y.ri.r. C&@?
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- [t A =4
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So the Hwo approaches are WM e
Same ot the end of Hhe day.
One beneftd oderived ﬁvm the presewt
M.S s IS a 2uce /'mfél?a(:uﬁ’aw
formula
L0 %2 14+ L, (@) F(R—~u)
+;§ w; Ly () £ A=)

:Déuz‘owé " the normal & versim of i
rs z‘m70a'>’fz‘a.mt‘.

Note that the folluwing 3 Cusums
( /u;oé side) are identrcal in bebavzor:

Volues Refererce Decisiorn

cuUsumed Value interved
&a‘ /él ‘7{/
A/ /% A, /o5

(6?4‘ 7“62)/ 9% (él—\-/aﬂ}/ 0& )e/ / 0&
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Y ’dea,r% *
(N (Mg, T8) preperties of cusum o
B: with reference value A) and
 decision interval K
Il
M(0.1) preperdies of a Scheme corth
referene  yalue = —ﬁ%"q =— P¥

( *standard; 2ed dfﬁerence (.rep 4.18). (¢ /7)
from reference valwe”) — of V&T)

£
c/ea:sim ,‘denza/ = —G—_L— =5£€* Gee 518 of
| X V&T)
Note that for N(o,1) case

1) Gan'’s program /Droua‘o/e_s CUSUM ARLS
(and guantiles of 2he run ferngth olsn)
Tor one-sided schemes

2) Table A4 (page 5130 of VR T srves
O— headstard ARLS (frem Gasy)
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3 J‘;gmwza/ 5 approvmation /Drawz‘a’e: a
Somecohadt crude but explicit formuts

for approximate ARLS (pne-sided,
0 - headstard).

In the notation of (4/5) —(4/7)
of VKT ARL =

(t* +1.165)* F £¥=0

expl2 P11 100))~1 2L (#1188 .
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Siegmund's ARL Approximation for Normal One-Sided CUSUMs

In the notations (4.15)-(4.17) of Vardeman & Jobe, Siegmund's approximation for a one-
sided (0 head start) CUSUM ARL (for normal Q) is

(H*+ 1.166) if $*=0
ARL = { cxp(—28*(H*+1.166))+28* (H*+1.166)—1
2(8*)2

if S*£0 .

(Values from this approximation are to be compared to entries in Table A.4 of V&J.)



