Solidions & Hemewrrd #3

Stod JTE 53/
2] Mg = np=(400)(0.035) = o
O0a = Unm = 312285
/i Here,

*
" = h/G = 3.2

4F = -k = 0,64
Assume the nnrma{ph} oj. the binomial dsn,()f 8 .
Now , using Yable A4 0 the text , linear interpolation can be used

| -\-o tjd' ARL = b .
S An C\ﬁ’mxt‘make ARL = (04/

Al
(a). Tom tuble A7, for Al-ok ARL = 330 and of{-tuge} ARL =g,
we gek the value o} v S/o— /RN F
Here , §fp = (800-150) /o0 = o

% npa9 .S =
= npyag o take p 3
Now  Us = 800 , 0p = o/ffy = 34,b5

opt
nOUJ, kJ."" k? = M&‘ 5/}_ = 800‘2§ = -}ﬂ‘

L= (Mo~k2) /08 = 072 and Alog ARL=330 from table A&

o}r fexy = C x 302
> ha= F-0g = 1040

(b), Went n > P(x<# | xi Bnisoo,60)) =35, = owery

3?
and  P(T<# | INBER60Y) = =2

& ~-S0c
= é( 6o/ ) = 00021 = @(‘2-?3) } 4_goo + z.%’z?xj*—i =0
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O.NA a} (%7?_;\- = 5,2 — é (—Orgi_f) 5‘:(-3‘\1 +DIBL!X€'—;A =)
B> nesuz 20, #=3800 w3y D A=F and LEEFT



by = Mg+ 82 = L5 +03/2 = 4535

ka = - = Ll’-‘l;bg

= (k-Mp)/0s = 035/03 = 0§

From ‘able 4,5 of fext, weget Fe = Sop

o he J&-0n = (503) (1) = 3549

> The required (USUM Scheme T given by the paramettrs :
Yo=0 , k=p535, k= dubs , h=350y

(b). Use a O-headstart 2-s0ded CusumM
Wiz max (0, (Ri-k )+ Uim) , Li=min(o, (&i-ke) +li))
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Low-sided Twzum

lUes, the high-side CUSUM plot shows +that +here Ts & s@an
oh tre bt sample | Low-side tusuM plt doesn veveal any sigra
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Runrn‘m} Gan's  Cusutv ARL  program.

M&:O -

Lw=4639, Law=439, Lto)= 4819, Lyo)= 43.19

Li¢o) -
ARL compimed = OV + L) bl ~ 4 (D)el2) = 29.80%
Litod + La2fo) —

Ma=| :

Ltw=%0F, LOM9=1033989 )  Ly=s42, Lico)s 108633

ARLombned = I-I.OS:}'ﬁgZ/

Here, X~ Poissor{A) .
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To gk ARL , use Markev  Chalr approach . Consider the b states -

X4 Xes  ¥ew Xt

Si=fo, o, o , o0 }
s2={0, o, o ., | }
=10, o, 1, o }
Sy = o, b, s O}
S =] [, o, o, OZ
Se = alarm

The +ronstten makix IS
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. | o o o e o - e i ARL=L
s | o o O fs) e (-e~ »
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Se | O o] O O © | ) //

Let L = (L., L )T . Li = mean # Hansitions reg.ul‘rwf o move fom Shate i to alwm(Se)
R = upper left Sx5 submaiwix 6% Armnsithn mefnt | Com?w'k& L - (I;-P\)"-]__; '



[220 @

|
), ARL =
(a b= pl2) - pta) - PLo) =peo) ~ p(a)

(b). ng-fne the states Si's Oj- o Markov Chain ay j’o{]uu; :
Si= "Xt={", = -2,-1,0,1,2
a.nd Sa:: hlxt|>/gll‘

The 4ransitton matix  is -
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s
2] pty) PR plz) pED (o) =S p)
Sa. o 0 0 o) fo | ge

where K= ypper lf-ﬁ-i’ 5XS  Submatrix ok the obove Hansifion matrx

Mow, the ARL will be the 3+ eement af-

L = (T-R)" lm (Since L= L2, Lii), Leo), Luy, u:))
2.3 uck =
@. L= 1 {Plyuc)+ Pk €iel) 4 f (14 L(w)fr ) du
LeL LIS A

(wher& j(xr.l)(t (v} = Pdf oj- a normal dsn w%)

meary Pu ,vorknce o*

uck
= | + L ““‘)Jxax](“ dv%
(b), ARL= j_.{?(x;sLCL)Jrf(x»z«ucL)} + fwu:L(H Liw)) ](XI(V)J[}
ucL
= |+ L L) dv (phee Lo (g < o
fLCL JLX' Eu et J’)(,(V“) = rdf- f’]( N(O) -'}—_-r?)]
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: (&) (ossible valuey OJC Fhe CuSUm qre 0,:5,1,1.5, u,,3.5 and 4,0 (or the alarm State
An aﬂyra‘;r?aﬁfe. trancition matrix ¢

Q.o 8 Let P = , =0 L2,
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@y, L) = |+ Lo) Flki-u) +

b

Jo L) 44k —u) dl}

= L0 (1-e") 1¢kyu) + jf‘ Lly) g7, Ly u-k)dy
L'(w)

I

_k' :
~L{o) -eu S T(kory & = {ytki-u)
Yu) + ,fo L(lj) € ‘I(‘J?/“"k:)dj
NOUJ, l\j k|>/u >/0)

-k £ - -
L) = —Leo) ﬂul: 3 fo L) e Y +ei-u) JJ}

= L =Ly = | [ 3o case, L= i (i) -~ &)
% + 4 ' ".(Ig*'kl'ﬂ) )
\ e dg.

If ki<w,
y &

’ ~{Ytke-u)
lw) = 1+ ju,ki Loy 7

o
—1§~k|+f4

&
V) = L"k] Lupe Jz ~ Lu-k)

= R -l —Lluk) %)
z
Lx) % (k%) glves the desired reSult 2 .
DR A
(b}. e, k= L5, fu= 4o , m=8, ai= (22:“ , Wi %‘. =05,

f=e™ , Fo= 1-¢7 ¥xso0.
Note Flxd=o (1§ x¢€0

)= 0 fxso |
Using the orgument in Sertion 1.3 o the notes,
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(b) ont'd *
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replace  continuous dsn JE"‘(x) by dyerete dsn cohcenh-n-h‘nj on mulfipes o}

Bfm=Yg=.5 frm —Ri=-4 + =4

P-g= Px=Pbsps= pu=0C .
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(o), contd

Sates : o alarm 4b date & current high side cusum & £(,5)  i=o0,.,3"

i
and  "alorm

8262 ,0b%y o4l L0252 .0is3 .0093  .00SL s 003Y
H3S .yzz .obsy soMis c025T -0ls3 0085 005G
523|359 .j23 .obgy -OMIS -ozsz  -0IS3 009
R: 27 3064 -1959 ,ni} 0bgy  -ORIS 015 0153

O -222 ixdy L1859 .23 .obgy -OMIS 0BT
g : THL 3004 L1859 .27 .pbsy . OYIS
: o ‘2212 .30bq LI 2F 0b8Y
0o o O 0 aur .3bY %G L

This is guite similar 40 the R matix i (b)),



2.32
(@). VarX = E(X-&x)* = EX*- (EX)*
~Z

E(Xxt™ = EX* + 2EX + |
X 1

(b), Suppese L= ELRL)
Ly = E(AP) where A= ¥ additiona| poinis for asignal if thert is no larm
Yek & turrent poyrit i betueen 2 33-0 limits

Mi = E(RL?)
Mz = E(A?l)

Then , from Seidn 2.2 of e notes,

M= | 9+ EB(ptar) o t E(!+FL)‘U-@-@2)

—

- q,\ + (M2+2L1+|\)qﬁ+ (M}+2L4+F)(l-1|”‘3;2)
=

My = "(‘i,-‘“ii) + E(I+?~L)1H"%i‘%l).
= (gu+9) + (Mi+ab+p) (1-9-0. )
z
). Var (RL) = ERL® — (ERLY

= M - L|z
%



