“Berbahagialah orang yang lapar dan haus akan kebenaran, karena mereka akan

dipuaskan.*

(MATIUS 5 : 6)
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6.1 Conclusions

From the simulation results, it can be concluded that :

1

Hotelling’s T2 and M control chart are capable to meet the three criteria

that must be possessed by multivariate control chart.

ARL ,of both control charts (Hotelling’s 72 and M control chart) is not
affected by the changes in the covariance structure. ARL ;, of these chart

can be approxiniated by using the equation :
1

where :

a =first type error

ARL, of Hotelling’s T?is very affected by the changes in covariance
structure. When the generalized variance tends to be small, ARL, of
Hotelling’s T'* is also tending to be small although the mean shift is small.
The difference between ARLII of Hotelling’s T2 which has small
generalized variance and ARL; of Hotelling’s 72 which has - large
generalized variance is not apparent when the mean shift is large.

The effectiveness of Montgomery’s method is also affected by the changes
in covariance structure. The Montgomery’s method is most effective when
all of the characteristics have been shifted, the generalized variance is

small, and the trace of the covariance structure is also small.

. ARL, of M control chart is not affected by the changes in covariance

structure. ARL; of M control chart tends to be small when the mean shift

is large.
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6. The effectiveness of Hayter and Tsui’s method is also not affected by the

changes in covariance structure. It is most effective when there is only one
characteristic that the mean has been shifted.
In general, the performance of Hotelling’s T control chart is better than M

control chart although the M control chart is relatively simpler.

6.2 Suggestions

Suggestions that can be given based on this thesis are :

1.

Since the performance of Hotelling’s T?control chart is better than M
control chart, the author suggests the use of Hotelling’s T2 control chart
rather than M controtl chart.

Further research can be done with more complete combination of the mean

shift, so the pattern can be obtained more clearly.



BIBLIOGRAPHY

. Aparisi, F. (1996) A Comparison between The Simulianeous Use of
Shewhart Charts and The Use of T Squared Contral Chart. [Online].
Available : http:// tit. upv.es / ~faparsi /research.htm [2004, July 24]

. Firat, S. U. O. (2001) Multivariate Quality Control : A Historical
Perspective.[Online]. Available : http:// joanes.opfslu.cz ./ vvr / akce /
turecko / pdf / Firat.pdf [2004, July 24]

. Hayter, A. J. and Tsui, K.L. {(1994) Identification and Quantification in
Multivariate Quality Control Problems. Journal of Quality Technology, 26
(3), pp 197-208.

. Houshmand, A.A. and Golnabi, S. (1999) Multivariate Shewhart X Chart.
[Online]. Available : http: // interstat.stat.vt.edu / InterStat / ARTICLES /
1999 / articles / S99004.pdf [2004, July 24].

. Johnson, R., and Wichern, D.W. (1998) Applied Multivariate Statistical
Analysis. Fourth edition. Prentice Hall Inc, New Jersey.

. Kolarik, W.J. (1995) Creating Quality : Concepts, Strategies and Tools.
International Edition. McGraw-Hill, New York.

. Kourti, T. and MacGregor, J.F. (1996) Multivariate SPC Methods for
Process and Product Monitoring. Journal of Quality Technology, 28 (4),
pp 409-427.

. Montgomery, D.C. (2001) Introduction to Statistical Process Control.
Fourth edition. John Wiley and Sons, New York. A

. Mason, R.L., Champ, C.W., Tracy, N.D., Wierda, S.J., and Young, J.C.
(1997) Assessment of Multivariate Process Control, Journal of Quality
Technology, 29 (2).

59



REFERENCES



10.

I1.

j
i
i
L]
'

N % o = PPEER Sl

REFERENCES

. Anton, H.A. (2000) Elementary Linear Algebra. 8" edition. John Wiley

and Sons, New York.

Appley, D. W. and Fugee T. (2000) The Autoregressive T2 Chart for
Monitoring Univariate Autocorrelated Processes. Journal of Quality
Technology, 34 (1).

. DeVor, R. E., Chang, T., and Sutherland, J.W. (1992) Statistical Quality

Design and Control. MacMillan Publishing Co, New York.
Mathsoft Team (1997) S-PLUS 4.0 Programmer’s Guide. Mathsoft Inc.,
Washington.

. Mason, R. L., Young, J.C, and Tracy, N.D. (1997) Monitoring a

Multivariate Step Process. Journal of Quality Technology, 28 (1), pp 39-
50.

Mason, R. L., Young, J.C., and Tracy, N.D. (1997) A Practical Approach
for Interpreting Multivariate T2 Control Chart Signals. Journal of Quality
Technology, 29 (4), pp 396-406.

Mitra, A. (1993) Fundamentals of Quality Control and Improvement.
MacMillan Publishing Co., New York.

. Montgomery, D. C. and Runger, G.C. (2002) Applied Probability and

Statistics for Engineers. Second edition. John Wiley and Sons, New York.
Nedumaran, G. and Pignatiello, J. J (2000) On Constructing T2 Control
Chart for Retrospective Examination. [Online]. Available : htp.//
www.eng.fsu.edu / ~pigna / pdf/ multret w971-2000-01-20.pdf [2004, July
24).

Pan, X and Jarret, J. (2002) Var Chart : A Quality Control Chart
Monitoring Multivariate Autocorrelated Process. In Decision Science
Institute Annual Meeting Proceedings [Online]. Available : hap:
/www.cha.uri.edu / cba / news / CBA_FYI OCTO03.pdf '
Roberts, H.S. (2000) Writing for Science and Engineering. Butterworth-

Heinemann, Oxford.

60



61

12. Runger, G.C. (1996) Projections and the U” Multivariate Control Chart.
Journal of Quality Technology, 28 (3), pp 313-319.

13. Sharma, S. (1996) Applied Muitivariate Techniques. John Wiley and Sons,
Canada.

14. Timm, N.H. (1996) Multivariate Quality Control using Finite Intersection
Tests, Journal of Quality Technology, 28 (2), pp 233-243.

15. Tjioewonto, H. (2003) Studi Komparasi Peta Kendali X-bar dengan Peta
Kendali Hotelling’s T°. Skripsi, Universitas Katolik Widya Mandala

Surabaya (in Indonesian).





