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ABSTRACT

Purpose: The purpose of this study is to apply the constrained Bayesian estimation methodology for product
quality control process and prove the effectiveness of the product management by comparing with the
well-known Bayes estimator through data performance result.

Methods: The Bayes and constrained Bayes estimators were produced based on the theoretical background
and for confirming the effectiveness of suggested application, the deviation index was defined and calculated
for the comparison.

Results: The statistical analysis result shows that applying the suggested estimation methodology, that is,
constrained Bayes estimator improves the effectiveness of the index with regard to reduce the error by
matching the first two empirical moments.

Conclusion: Considering the advanced Bayesian approaches such as constrained Bayes estimation for the
product quality control process, the newly defined deviation index reduces the error for estimating the param-
eter histogram which is reflected both location and deviation parameters and furthermore various Bayesian

perspective approaches seems to be meaningful for managing the product quality control process.
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Table 1. Sample data structure (n=100)
g 1 Standard A Standard B Standard C Standard D Standard E
ampie (X)) (X,) Xy (X, X
1 11 To1 T31 Tyq T51
2 T2 Lo T32 Ty2 T52
L1 Loy L3y L gpn L5y
2, 34807 she el 58 Ues m e 5700l Z7ke] FAviet 100708) T2 T g Ao
2 AN 5 otk 3 £ @99 PAE Uehis 5428 579 FANR veta @ 4 dlek webd, +4
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Table 2. Management level and parameters
c Standard A Standard B Standard C Standard D Standard E
ategory (X)) (X,) (X,) (X)) (X)
Management 4.00 9.00 4.00 4.00 6.00
Level
0 -1.12 -1.20 -1.08 -0.25 0.84
o 1.33 3.00 1.33 1.33 2.00
R 229 ARE wgoz W= 242} constrained Mol = FALS £Esh1, ofd] that 13} A g3} o
HA AT B 144 AF wh5e] Atolg Allete Aol 1A Bol tigh U4 of Fof ik AFo] H= Alo]
™, FUg Ao 221 HEo gk g5 Abol7t HAte] gk U4 ool i FFo] He Aotk
oA B ARE g oR g F4 WAl oAste] BEY Y FAHAFES] #ES WX ﬁlﬁﬂﬂ olof o
® A8YS FUshag s AR A5E Aol nmshs A0 ek m oF PoIAl AL vhe} o 91X
s} A el i ) ol W 215K S99 SEAE WS vl 14 5HE 1A
Z AAsklen, Ane] £42 S 317149 SAS 9.3& o] &akaich
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GubHoz kel W= FA B AN wae] BEE AANIE B4 Fol AlsknA Fhe con-
strained®| o)At FAFES =& A7) Table 3ol Yeh ot FAZFES] 2HES HY Ho|gxtt 4
Feo] A BeE s des T ¢ Ak AHA BeE 289t oA 3] dlolE 9] A4 gheol
s 7lo] 1 GRS 2 ke ARAQ Aol AR, B A3 Bato] Ml WBL FAF 5 ek,

Table 3. Statistical analysis result #1 — Estimates
Estimates X 0 07 [
Standard A -1.09 -1.12 -1.08 -1.08
Standard B -2.03 -1.20 -2.00 -2.01
Standard C -1.79 -1.08 -1.78 -1.78
Standard D 0.28 -0.25 0.28 0.28
Standard E 1.53 0.84 1.51 1.53

oke] A o F-E FAQlshe Aol

T Ne] wlol = AT i A HEs dAATE HoAME SRS T glen®, AA} wae] IRy
of ol Hoh B2 7he Al S whstiA Alkstaat sk Ao B8-S SEdl Bad stk 5 914 Zaeek 9
b sl AR 7FEAE Fofdhe WA SRR, WA} Bl 0%, 90% FELE Al i - 7t
A

Table 4. Statistical analysis result #2 — Index

weight Estimates Index, Index, Index Difference

wy= 0.5 95 0.0012 5.4602 5.4614

B 2.3388
wy= 0.5 9CB 0.0012 3.1213 3.1255
w,= 0.3 95 0.0007 7.6442 7.6449

B 3.2744
wy= 0.7 9CB 0.0007 4.3698 4.3706
w,= 0.1 05 0.0002 9.8283 9.8285

B 4.2099
wy= 0.9 9CB 0.0002 5.6184 5.6185

>
ol\

A Aol W= wo]= AT} constrained Hlo]= FAHT B 93] g AT HollA A
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