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o) BREE Yste] ATk et ko) BREE A}
o &AE= A gigk d7s Wol A= g}t ) e F )
wf, A1= (phase I)& F3to] BR4E FAsto] HAE]stAE AA s A2=H
E skt ol A 7MY vHE o R ofF F8s A Aot AA|
FRANE 55 B2l U ARE 317 oA AFEES WErT ARe] ojele 397 3
£, olgst Aol vESA AT E ART = Utk o] =oAL vESE Fe oA, 3
o] A2 EE AMRSe] AR HE R4 M3E Bx]3= Shewhart-Lepage &2 25 475}
3, A RFe} AERET) FAO At w] gk dAolA Wsle] Ad-E 7Y FEEH AT
Sl HAe) AkeE R AL Fal AL 7 Egol thsl A7sck.
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FQogo]: HR,A AT, YXES, A= 4 Ansari-Bradley 77, Shewhart-Lepage &2 %,

Wilcoxon <93 AA.
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Be)

I8y F 7l FEEE HAY A, AAFoz Fo3 FAFH A EAAE W
9] AYFAE A oF 32, =3 CUSUM (cumulative sum)3 EWMA #E|=

oN, I

o
=2

rr

o N

o]
A 2o AAsE FY B4 (tuning parameter) S ZF FE| Lol ths] AAsHoF = o] Lo)
ool T Thoko =M, Shtel BEEE AFgHel ANEAG) HEESE FAlo] BASH AR
3l AFEo] ], o] AFEL th23} 2t} Chao?} Cheng (1996)°] A|2H3} Semicircle 2] =2}
Chen3} Cheng (1998)¢] A<t Max #He|=+ F 7l¢] Shewhart #ZZ=E 7|¥to 2 3 o A=
olt}. Chen 5 (2001)2 F 719] EWMA #E=E vz 23st MaxEWMA 5 A 9+319 1,
Memar®} Niaki (2010)= 718 #Zghol] tish dukste MaxEWMA #H2| T & A|oteldict. Costa%}
Rahim (2004)2 Ha3 £4He FAo A8 HISA 71o)AlF (noncentral chi-square) FE] Tk
4 #E = E AL, Zhang T (2010)2 B3 F4ke] W3t s Sx=v] AA ] 7= A
T E Ao+ttt Cheng} Thaga (2006)2}F Junga} Lee (2008)= Hd3 BARS F Ao ©X]35= of
2 714 g FEjxo e 2 T&S vaEsich. k] A EE AR 3] o] B4 WIlE ©A
e Axbe o] FREE o7 W] W3lE gA s oS B £ olF ks WA A
o= SdoA o FeEl= (multivariate control chart) 2= FAFSE o] It} (Choi2l Cho, 2016;
Hwang, 2016).

thFst AFE B 9E A
712 EA| o] g 2

30,
k5

o

>

)

HR2SA P AEso] tist d77t wo] Ayt v E4A FAE S (nonparametric contol
chart)ol] o3k 2pA|3F W8-S Chakraborti 5 (2010)S 13 4 Qth o] =RoA 274 AL
Shewhart-Lepage #2]% 21tl, Mukherjee?} Chakraborti (2012)]] &3] A2 A=At o] AT
£ iRz Bae) 2 WHE T BRSNS Shewhart Felel MESH BN, BASAA B
25 MR gon g A 2 AR, AERSE S BRehs o] APk AR A
o}
o] :=&o] &L Mukherjee?} Chakraborti (2012)7} A ¢+l Shewhart-Lepage 2| =& 273k,
o] AJEolA o AT BAPS uff FAY AR, AR s kS fF ARSI
A H A s RAY AAE B8l Aldeta 7€ WU I ZTEE vaetty. 7)€Y Rl
Mukherjee2} Chakraborti (2012)2] W2 A3SAE A4S o] YR, He o] W3l 35 ol
FYsiths 7S b, o] 782 ADEAE vud AsHA 78 & A v A2 dAR X
2ol 58S Wl B Aoz daaln v,

o] =Ro] Uz AL AR, 2804 Shewhart-Lepage Zg ol that 7| 2@ L, 3
o A= Shewhart-Lepage #2859 A7 2 &, 48X BYAFY A3 AA], 21811 58
2o 2ok} 228 W HA s,

o

-}

s
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2. Shewhart-Lepage &% 9] 7|E 2 &

WA A2=H (phase [1)9] RUEHE A& wl], 2717} m<Ql FIEE (reference sample)S A1
HolM ARS7Fset BB O R JPFsta A2 ZF A|lFuith £E3s 3717 el BES AAEE
(test sample)olg}al 718312 o] EEEE #AE =0 EFE3E Lepage A= Al 4= 9141, o]
EAS xR HEl B3RS 93 Wilcoxon 9 A4 (rank sum test)o] A e
W3} FX]E 913 Ansari-Bradley 742 SA%F] A FEef= o]FoiA Ut} v|24d AA of
Sk A S W82 Song 5 (2016)9] MIEFSAT S Fustd vt

uhoF AAbE BAZo] #e|dAS sk o]l (out-of-control)He ATE Fa1,

A= Atk (diagnosis) S A|Zsof Stk T m4o] WEE shute] BB RS ARSI @A)}
T A= Aae 583 Aot} o9} 72 gk dHAle] FAL o]l el Yolo]

2 U] EAIAA, ofW F BTt FAlel Wskst AAXE A= Aot o]
v 2, A4 %74]‘%0] ZeEgHA Yol Jod g4 FEj ety Adetn v AAEES F

o

P

ta

F

:}L
SR F(u)2 Go ) = F(dv + 9) (5 > 0,—00 < 0 < )% s FY 2Hgo R
St 27t 7] m3 nd EHA FEREE Uy, Uy, , Und Vi, Vo, -+, Vpolg) 313k &3 N&
nolgt & wl, Us (i = 1,2, ,m)S} V; (j = 1,2, ,n)2] %ZE% ]Aﬂ Zi(k=1,2,---,N)e
A A4 (indicator variable) & T3} o] A 2] 3lA}.

1, kR EAEAZ] VY o)
"7\ 0, kAR eAEAg) UL o

T AAESY 942 AR5 A8 Wilcoxon®] 9% AAS o83 = oy, AREAZTS
a} o

o 719 Fjet F7gdo] FE|dE (in-control: IC)Y w Fw3 #4k2 o33 Z2th

N
n = Zkzk (2.1)

1
E(T|IC) = = gn(N+1) (2.2)
Var(Ty | IC) = Uf:%mn(N—i—l) (2.3)
theeg, 7 xRS SIS AA5H] f8 Ansari-Bradley 2782 ©]88 + Jdon, AHFA
=19 Aot FA o] A o B k2 v 2
al 1
o= Y |k- §(N+1)’Zk (2.4)
k=1
E(T | IC) % el (2.5)
2 = M2 = 2 _ .
R CE =
2 —
R Nol #4:
Var(T> | IC) = o3 = (N —1) 9 (2.6)
mn(N + 1)(N +3) 5 ol

48N?
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3. Shewhart-Lepage Zt2]|% 2] AA W 24

F7go] A o sk A=Y mA FEES X = (X1, Xa, -+, Xin) 02} 312, A|25H
d o AR i o FE5= 0] BES Yin = (Yi1,Yi2,- -+, Yin) o2k 342} X, & 2204 A
T FERE Ul 8HL Y, SFEFE Vol thgdth &8 X3 Yo thsf A (2.1)%H
(2.6)7HA1E ol-&std, iR AASAZF Thy, Tos, 283 FFH} 24be ANE 5 Aok =3 o534
Zro] £F34H Wilcoxon % AASAH S1:2F 25319 Ansari-Bradley A3 F5AH 52 & 74T

A

> d

ko’

Sy = M7 Syi = T2i — p2
o1 (o)

theeg A=l BHES s17] 918 Shewhart-Lepage 2] A2 th&3 2o Ao gt o7]A

Shewhart FEje] H2]=E ARE-517] wlZo| Shewhart-Lepage #2]gAZolet 272 3t
S =St +55,i=1,2,3,--

Mukherjee$} Chakraborti (2012)= 32]43te g HE MR, S7 > 00]7] wj&o)] B stste
ARESEA] kskth. olull Hy ol I A4, a8 &1 J’]‘E]’“F/Hoﬂ/ﬂ«] ARL<?! ARLo7} v g
Ao e wEFEE A 2 k. o] AL i BEe| AAEALE §20] HHTh Zow et
gtz dste] i+ 1WA ES AL, wd SPo] HEth AX W o] A4 e|e] AEE 7 At

VPNEE 2 A%, AARFS} AR F o3 Raol WS BAWEAE B A3 AR
ZFetth. Mukherjee2} Chakraborti (2012)= 84 H1 3} He (Hy, He < H)E AFR-3Ho] T
I e A 7R Z ALz LRIl AdEact

(1) S%; > Hio) AT §3; < HoQ 3% X Bavk dslgick sgheict,

(2) Sfi < HiolA® 83, > Hz Q) %‘% Ax w vk wslgicka dodict

(3) ST > Hi°liL 53, > HaQl A9 X R4} AE R 47 BE wslgicka ':%@E}
Ak H

712&2] 99l Mukherjee2} Chakraborti (2012)+ 2
4 e} 2o ) 88 S A R oS e e
(1) JAGSHA Hi 3} How BF F5olw, Hi + He = HY 3A7F B gt
(2) A RN AT WA, Z R = 1l 270 Sl [S2 > H]ehe A (event) S THS
o) Al 7HA M wiukl AV, (ST, > Hi, 83, < Ha|R = 7], [ST, < Hi,S3, > Ha|R = 1],
[S%. > H1,S53, > Hy | R=r]|2 3=t}
T3l Mukherjee®} Chakraborti (2012)& T3} 2+e FAg|Abe) sfol| Ao 58 Z2 R[S, >
Hi|R =7r] =3} PS5, > H2|R =1] = 22 o], RAAFL 5310 v = 127} HEE Ak
A H13} Hos A5k "HS AlFegitt. 250 Alket -2 hasirhe 332 AR Hit

Hy7b 92258} Aunse] Msshs BAR) Fuiee] 27 mot AAELRY 27 nolw o)
37 Bek
o =R BH0] B ] AN RS HERSe) WEIL 2 BER WPBTHE MY o

4, 27 A Aol DE ABA AAZGG A 2aA EA W
T A A Hi T} Hy g 234§t o W3lkE 3 7
H+ P(C)AH], o+ ris 7&‘*}4&301]/\1 gxp2el Ax
LS A o] & AEeA A < Yvepdth. &, 2
P(O)E HUE =5 Ache Pﬂl H,3} Hy& 473 Zlelth

P(C) = Pr(S}. > Hy, 5%, > Hs|R =) (3.1)
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o] Ao HYAFEZ AAIsto] ol A AQtst H AL XdstA A% ol st &S 7€Yg W
H3} vl et} shey, BojAFo A ARSS H|R4EL 32 7|28 22 Mukherjee®?} Chakraborti
(2012)9] A28} 934 AASYTE &, FuF R 3.7]% m = 303} 50, AAIEES] F7|=n =
55 AREekadth ot A el uf F@Edo]l= ARLy = 500282 AAs9 L, ojuf o]& ‘ﬂ'é-ff
B4R m =30, n =59 A H =9.400]3, m =59

oA Ee] A3 50,0002 9HE-S =33} "%3}9&‘:}

S dojlA At nfel Zro] oAt WIS A AhS 9% ATkeHA Hi 3 Ho & 24T o,
Mukherjee2} Chakraborti (2012)& && o] FA el ARG
2 st 78S skal o WHESHE Hid Ho & AT

2

o I-J rIr

WHalegdyl= BAQol m = 30, n = 59 A H = 5.75, Hy = 3.65°]2 m = 50, n = 52 AL
Hi =6.52, Hy = 3.80& 9< 4 9tk

B =EAA Ae HE o AR B} A ro] Wil s 4 (3.1)¢] FY"E P(C)E
7 AR SEF H1 3 Hos AR Aotk ol st EYAFAA His 03 H Ato]ollA

°1E

0.1 G2 A 7|EA (o]u] Hy = H — Hy) ZF 359 P(C)E Axtete] o]& A= d= Hi3}
Hy & 4H&3stqith

RN EAEAX L] BEx = HAFEE (standard normal distribution)®} o2} 2 ke F-AlS}H
A9k mE] o] © FEL gZetaRE (Laplace distiribution)E 714811, 9Ix 240 W3lek
6+ 0.255E 0.25 D& Ho 1.57HA] AR, Herse Wil i 1.25TE1 0.25 & & F
o] 2.071A 273t Mukherjee2} Chakraborti (2012)2] kA 9} o] =Fof A Aokl #H ol
AstA, 283 oluje] P(C) ko] Table 4.19]14 Table 4.47FA] Fo]A Yr}t. FEolA ‘M & C'=
Mukherjee2} Chakraborti (2012)2] ¥}H 0|11, ‘Proposed’= & =& A A okst W& LeRATEH

Table 4.1 Vaues of Hy, Hz, and P(C) for N(0,6) (m =30, n =5, H = 9.40)

M & C Proposed
0 5 H, H, P(C) H, H, P(C)

0.25 1.25 5.75 3.65 0.17130 7.4 2.0 0.50716
0.5 1.25 5.75 3.65 0.22548 7.4 2.0 0.59944
0.75 1.25 5.75 3.65 0.28786 7.4 2.0 0.67504
1.0 1.25 5.75 3.65 0.34938 7.4 2.0 0.73058
1.25 1.25 5.75 3.65 0.42238 7.4 2.0 0.78506
1.5 1.25 5.75 3.65 0.49394 7.4 2.0 0.82272
0.25 1.5 5.75 3.65 0.17540 7.4 2.0 0.39678
0.5 1.5 5.75 3.65 0.22634 7.4 2.0 0.47076
0.75 1.5 5.75 3.65 0.28948 7.4 2.0 0.55240
1.0 1.5 5.75 3.65 0.34932 7.4 2.0 0.61960
1.25 1.5 5.75 3.65 0.41306 7.4 2.0 0.67424
1.5 1.5 5.75 3.65 0.47968 7.4 2.0 0.72940
0.25 1.75 5.75 3.65 0.16902 * 3.0 6.4 0.33092

7.4 2.0 0.30686
0.5 1.75 5.75 3.65 0.21656 7.4 2.0 0.37698
0.75 1.75 5.75 3.65 0.27308 7.4 2.0 0.45306
1.0 1.75 5.75 3.65 0.33498 7.4 2.0 0.52328
1.25 1.75 5.75 3.65 0.39688 7.4 2.0 0.58544
1.5 1.75 5.75 3.65 0.45346 7.4 2.0 0.63516
0.25 2.0 5.75 3.65 0.15932 * 2.0 7.4 0.36660

7.4 2.0 0.26190
0.5 2.0 5.75 3.65 0.19662 * 2.9 6.5 0.35790

7.4 2.0 0.31056
0.75 2.0 5.75 3.65 0.24900 7.4 2.0 0.37082
1.0 2.0 5.75 3.65 0.30634 7.4 2.0 0.43970
1.25 2.0 5.75 3.65 0.36198 7.4 2.0 0.50142

1.5 2.0 5.75 3.65 0.41888 7.4 2.0 0.55774
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Table 4.1 2 m = 30°]2L n =5 w] FFEEZ N(0,6)l tig Ax}elt}. (0,6)7} (0.25, 1.75), (0.25,
2.0), (0.5, 2.0)<1 B¢ (oA ¥ BAIE H)E AL staie H A Hi3} Hy7h 247 7.49F 2.02 24
= oAt S Table 4.2 m = 50012 n = 5% w] A2E N(0,6)°l thst Ald], (6,6)7}F (0.25,
2.0), (0.5, 2.0)¢1 A5 ALJstae A2 Hi3} Hy7t 47 7.89 252 AU} o] R4
< A3Yst7] Aol [ oA gk A, Bl o] A ARG 09} HERS 9] Wt w
2t 20 Hi 3} Hool o] gA Wsleh=7tell tht Aol 2eut ?0111 (0,9)° A] FAG ] 5L
o te® 2749 Aolth. 9% goeE A e Afole FollA viE ot o LI %he
AEEE wie] P(O)E AIXSHATE o] =ellA] xﬂO e ® 03 Ho s 2R 4% 7IHBI el
ol vs) AR, HERpT} FA O E‘i@}?& T olE Az A S5 wol Wb\l 7l AL
& Uehgth =3 9 7] AeelA H Ao DAt FLE 3k (749} 2.0, e 789 2.5) 0 1}
Q2] A, o] Z-oll E"‘GP FE A= P( )oll 2 Apol 7k U] ek=tial kA Th

Table 4.2 Vaues of Hy, Hz, and P(C) for N(0,6) (m =50, n =5, H = 10.32)

M & C Proposed

0 5 Hy Hy P(0) Hy H, P(C)

0.25 1.25 6.52 3.80 0.26712 78 25 0.49578

0.5 1.25 6.52 3.80 0.33806 7.8 2.5 0.64666

0.75 1.25 6.52 3.80 0.40794 7.8 2.5 0.63938

1.0 1.25 6.52 3.80 0.47874 7.8 2.5 0.70862

1.25 1.25 6.52 3.80 0.55144 7.8 2.5 0.74108

1.5 1.25 6.52 3.80 0.62858 7.8 2.5 0.78652

0.25 1.5 6.52 3.80 0.25020 7.8 2.5 0.40830

0.5 1.5 6.52 3.80 0.31760 7.8 2.5 0.48174

0.75 1.5 6.52 3.80 0.38498 7.8 2.5 0.54628

1.0 1.5 6.52 3.80 0.45818 7.8 2.5 0.60526

1.25 1.5 6.52 3.80 0.52150 7.8 2.5 0.66194

1.5 1.5 6.52 3.80 0.58674 7.8 2.5 0.70862

0.25 1.75 6.52 3.80 0.22712 7.8 2.5 0.34514

0.5 1.75 6.52 3.80 0.28132 7.8 2.5 0.41040

0.75 1.75 6.52 3.80 0.34952 7.8 2.5 0.47346

1.0 1.75 6.52 3.80 0.41526 7.8 2.5 0.54570

1.25 1.75 6.52 3.80 0.47528 7.8 2.5 0.60090

1.5 1.75 6.52 3.80 0.54620 7.8 2.5 0.63342

0.25 2.0 6.52 3.80 0.20332 * 3.4 6.9 0.37554

7.8 2.5 0.27800

0.5 2.0 6.52 3.80 0.25498 * 3.3 7.0 0.38852

7.8 2.5 0.33600

0.75 2.0 6.52 3.80 0.31186 7.8 2.5 0.40346

1.0 2.0 6.52 3.80 0.37114 7.8 2.5 0.46154

1.25 2.0 6.52 3.80 0.43588 7.8 2.5 0.51584

1.5 2.0 6.52 3.80 0.49476 7.8 2.5 0.57076
Table 4.32 m = 30°]1 n = 5°]1 Table 44 m = 500|2 n = 54 uj, =T E=Z
Laplace(f, 0)ol thdt Afoltt. sHEebhi X 4% FoX AXNESFE AR, wslsfo] #A
o], m =30, n =59 AL H =748 Hy = 2.0, 28] m = 50, n = 5% AL H, = 7.8%}
Hy = 25904 P(O)gke] 7P 2 2o vehygth =3 & HA9 Hi% HoolA P(O)#FE

Mukherjee2} Chakraborti (2012)7} AF&3F= Zlo uvls] Wo] AH AYS & 4 9} dEFC
2 AFEE F99) AR o] RolA AE POz ATeAE
RS BT WEle 49 720 Al ule) olE & AV 4 92 & 4 vk
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Table 4.3 Vaues of Hy, Hs, and P(C) for Laplace(6,6) (m = 30, n =5, H = 9.40)

M & C Proposed
0 ) Hy Hy P(C) H, Ho P(C)
0.25 1.25 5.75 3.65 0.15230 7.4 2.0 0.57216
0.5 1.25 5.75 3.65 0.18006 7.4 2.0 0.70280
0.75 1.25 5.75 3.65 0.23152 7.4 2.0 0.78106
1.0 1.25 5.75 3.65 0.30504 7.4 2.0 0.81262
1.25 1.25 5.75 3.65 0.39000 7.4 2.0 0.82828
1.5 1.25 5.75 3.65 0.48932 7.4 2.0 0.83818
0.25 1.5 5.75 3.65 0.16384 7.4 2.0 0.48966
0.5 1.5 5.75 3.65 0.19702 7.4 2.0 0.60490
0.75 1.5 5.75 3.65 0.24674 7.4 2.0 0.68630
1.0 1.5 5.75 3.65 0.31244 7.4 2.0 0.72654
1.25 1.5 5.75 3.65 0.38884 7.4 2.0 0.75404
1.5 1.5 5.75 3.65 0.47496 7.4 2.0 0.76676
0.25 1.75 5.75 3.65 0.16714 7.4 2.0 0.41494
0.5 1.75 5.75 3.65 0.20236 7.4 2.0 0.51386
0.75 1.75 5.75 3.65 0.25260 7.4 2.0 0.59762
1.0 1.75 5.75 3.65 0.31256 7.4 2.0 0.64698
1.25 1.75 5.75 3.65 0.38176 7.4 2.0 0.67726
1.5 1.75 5.75 3.65 0.44792 7.4 2.0 0.70144
0.25 2.0 5.75 3.65 0.16530 7.4 2.0 0.35352
0.5 2.0 5.75 3.65 0.20148 7.4 2.0 0.43870
0.75 2.0 5.75 3.65 0.24814 7.4 2.0 0.51852
1.0 2.0 5.75 3.65 0.30492 7.4 2.0 0.57554
1.25 2.0 5.75 3.65 0.36194 7.4 2.0 0.60892
1.5 2.0 5.75 3.65 0.42668 7.4 2.0 0.64444

Table 4.4 Vaues of Hy, Ha,

and P(C) for

Laplace(6,d) (m = 50, n =5, H = 10.32)

M & C Proposed
0 5 H Ha P(0) H Ha P(0)
0.25 1.25 6.52 3.80 0.25330 7.8 2.5 0.65054
0.5 1.25 6.52 3.80 0.31222 7.8 2.5 0.76280
0.75 1.25 6.52 3.80 0.38212 7.8 2.5 0.82432
1.0 1.25 6.52 3.80 0.46184 7.8 2.5 0.83824
1.25 1.25 6.52 3.80 0.55218 7.8 2.5 0.84314
1.5 1.25 6.52 3.80 0.63882 7.8 2.5 0.84524
0.25 1.5 6.52 3.80 0.25446 7.8 2.5 0.54842
0.5 1.5 6.52 3.80 0.31810 7.8 2.5 0.66046
0.75 1.5 6.52 3.80 0.38250 7.8 2.5 0.72730
1.0 1.5 6.52 3.80 0.45464 7.8 2.5 0.75942
1.25 1.5 6.52 3.80 0.52662 7.8 2.5 0.76866
1.5 1.5 6.52 3.80 0.59766 7.8 2.5 0.77496
0.25 1.75 6.52 3.80 0.24482 7.8 2.5 0.46110
0.5 1.75 6.52 3.80 0.30718 7.8 2.5 0.57116
0.75 1.75 6.52 3.80 0.37238 7.8 2.5 0.64068
1.0 1.75 6.52 3.80 0.43482 7.8 2.5 0.67452
1.25 1.75 6.52 3.80 0.50400 7.8 2.5 0.69578
1.5 1.75 6.52 3.80 0.56548 7.8 2.5 0.70942
0.25 2.0 6.52 3.80 0.23044 7.8 2.5 0.39614
0.5 2.0 6.52 3.80 0.28688 7.8 2.5 0.48324
0.75 2.0 6.52 3.80 0.35048 7.8 2.5 0.55464
1.0 2.0 6.52 3.80 0.41730 7.8 2.5 0.59922
1.25 2.0 6.52 3.80 0.47084 7.8 2.5 0.62746
1.5 2.0 6.52 3.80 0.52658 7.8 2.5 0.65188
5. 42
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B A £77) Yepe Ao dong

£ RIAGOZIE m = 303} 0 = 59 A A9 AVWAL = 749} o = 20912,
m = 5034 n = 59 A ;= 189} 1y = 2 52 epdch A% aﬂw skl B9
o) £93 249 QDAL AL Ao o 3s] END Aoz, of 250l el B o EA o)
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Abstract

One of the major issues of statistical process control for variables data is monitoring
both the mean and the standard deviation. The traditional approach to monitor these
parameters is to simultaneously use two seperate control charts. However there have
been some works on developing a single chart using a single plotting statistic for joint
monitoring, and it is claimed that they are simpler and may be more appealing than
the traditonal one from a practical point of view. When using these control charts for
variables data, estimating in-control parameters and checking the normality assump-
tion are the very important step. Nonparametric Shewhart-Lepage chart, proposed by
Mukherjee and Chakraborti (2012), is an attractive option, because this chart uses only
a single control statistic, and does not require the in-control parameters and the under-
lying continuous distribution. In this paper, we introduce the Shewhart-Lepage chart,
and propose the design procedure to find the optimal diagnosis limits when the location
and the scale parameters change simultaneously. We also compare the efficiency of the
proposed method with that of Mukherjee and Chakraborti (2012).

Keywords: Ansari-Bradley test, location parameter, nonparametric control chart, scale

paramter, Shewhart-Lepage control chart, Wilcoxon rank sum test.
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