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On Statistical Estimation of Multivariate(Vector—-valued)
Process Capability Indices with Bootstrapl)

Joong—Jae Cho?), Byoung-Sun Park3) and Soo-Duck Lim#%

Abstract
In this paper we study two vector-valued process capability indices
C,= (Cy, Cp) and Cppm= (Cpp, Cpmy) considering process capability indices

C, and C,y .
First, two asymptotic distributions of plug-in estimators Cp: ( C,,x, @py) and
C,,,,,= ( éﬂmx, Cmy) are derived. With the asymptotic distributions, we propose
asymptotic confidence regions for our indices. Next, obtaining the asymptotic

distributions  of two  bootstrap  estimators ¢c,=( C,, C,) and

ANk

@*m=( C mxs @*pmy) with our bootstrap algorithm, we will provide the

consistency of our bootstrap for statistical inference. Also, with the consistency of
our bootstrap, we propose bootstrap asymptotic confidence regions for our indices.
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2.1 ME FATHAASF F4

o2& oz} A Ao ¢4 mE u, s}F v|EHolm o] AMEHIT QJE TAH

USL—LSL USL—LSL S 2Ll s

60 Com= S 4% 244
R =y oy o € t

T Ci’ = (Cbxv pr)g} Cpm = (Cpmx, Cmy) o )3l Az =

AFste] o] 7|x2 R HEET R §83 A} AP wate =98 2R

$YASFY C,=

24% C,, Cme =27-9 W (Plug-in method)ol 98] the&m 2ol Hojd & g Aol
o},

~~ dx dv

Cﬁz(@m, pr)z( 3S, ’ 3§y )

~ d d

C " = C X 2 C e = x_ ’ y_

g (G ) ( WSEH(X—T)? 3WSE+(Y—-T,)°

@, USL,, LSL,$ USL,, LSL,= Zt7} ¥3¥s X Yo AN SH 433 YEY

Hd. o dy = A USL";LSL" s USLy;LSLy & xd% =%, ¥ X9
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_ n{E[—}l— PG EPRED N Y,'_ﬂy)z]}“f” 0,(1)
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