S ANE NG EAE A S ANE EAE AN NG AN AN




&.;nunau“nlas_‘
@ ASUNET

Laalall cilagleall 404

.w”....

plid g Saally (g SV (a5l

o

i

ledinuady Lgiigh a3 AN Balall o audind) A0l s
Qs Al (g0 asl B MY o1 e

- ‘o-ﬁ-‘o-ﬁqa-— Caton < x.-o-_‘\ 40-—“—-0.—
X 4 R4

=X
v

L) Ce lamy UEY) 038 Jaias

Yot =Y+ (padpd Lighyg digia YO0 fabla dan B
To be Kept away from Dust in Dry Cool place of
15-25- ¢ and relative humidity 20-40%

9,4 a..)gq_.o,.)@(_

N,

O — O gl O gl
..)(/}( ===




@ ASUNET

|

o o
(9=

Cila glaall 4
9 RS

Lal
9 Sallg

&
o




’E;: y\-m_--w-o PW-‘DFW—'Q w—-an—v‘-o -w—-op@‘c&@‘o hW-(Di—W—ioh

)
é;
!
é
!
y




O —

‘0'@‘0'§‘0‘§10‘§‘0’ e lo'§l01§lo'§‘o'§ia' ./’\\MI.U/’\ e T /w\ ol O Bl /’\ — Q@
1




Banha University
Faculty of commerce
Statistics, Mathematics
and Insurance Department

Statistical Study of Multivariate Quality Control

Procedures and lIts Applications

By
Hanaa Mohamed Shehata

Supervised By

Prof. Abd ELftah Mohamed Ahmed Kndeal Dr. Mohamed Swelam FL-Said

Professor of Statistics and Dean Dr. of Statistic

Faculty of Commerce, Banha University ©  Faculty of Commerce, Banha University

2007

This Thesis is submitted in partial fulfillment
of Requirements for Degree of Master in Applied

Statistics at the Faculty Commerce, Banha University.

LN

TS



' J:JMSI
Banha University
Faculty of commerce
Statistics, Mathematics
and Insurance Department

Stdi‘istz'cal Study of Multivariate Quality Control

Procedures and Its Applications

By
- Hanaa Mohamed Shehata

Supervised By

Prof. Abd ELftah Mohamed Ahmed Kndeal Dr. Mohamed Swelam EL-Said

Professor of Statistics and Dean Dr. of Statistic

Faculty of Commerce, Banha University Faculty of Commerce, Banha University

2007
This Thesis is submitted in partial fulfillment
of Requirements for Degree of Master in Applied

Statistics at the Faculty Commerce, Banha University,



Acknowledgements

No word of gratitude would be enough to express my
1ndebtedness to  Professor Abd El-fatah Mohamed Ahmed
Kndeal _ Professor of Statistics and Dean of Faculty of
Commérce Banha University. His generous  effort and
valuable friendly advice have actually helped me from the
early to the final stages of this thesis. The tolerance and
kindness he has always showed whenever 1 wished to meet
~him  are really worth appreciation. I will never forget
- Professor Kndeal's w1111ng guidance and patient support that

have been indispensable throughout this thesis.

My gratitude also embraces Dr. Mohamed Swelam EL-
Said _ Dr. of Statistic at Faculty of Commerce, Banha

‘University _ for his willing assistance and kind supervision.

My colleagues, family and friends have all genuinely
contributed to  this study  through  the  unlimited
encouragement they used to show, which really helped me

keep up intellectual research effort from beginning to end.

Finally, many thanks for all who offered me some help

durmg the preparation of this thesis.



- This research considers an application of multivariate quality control

chart, Hotelling's T chart, gencralized variances chart and MEWMA chart.

It is shown that each of T? chart and MEWMA chart are used to
determine whether or not the process mean vector for two or more
variables is in-control, generalized variances chart is used to determine
whether or not the joint process variability for two or more variables is in-

eentrol.

MEWMA and T? charts allow us to simultaneously monitor whether
two or more related variables are in control. Generalized variances chart
allow us to simultaneously monitor whether the joint variability of two or
more related variables is in control. In addition T’-generalized variances

chart allow us to track the process level and process variation

simultaneously.

It is shown that multivariate quality control chart do not indicate
which variables cause the out-of-control signal so that the interpretation of
the out-of-control signal are addressed specially by decomposition of T? to

determine which variable(s) are caused the out-of-control signal.
This research effort explores designing the multivariate quality

control c'harts, multivariate control charts for process variability and

methods that address which variable(s) caused the out-of-control signal.
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Industry fert1llzers Is an important one of the chemical industries in
Egypt so that this work concerns the fertilizers industries quality control,
especially urea fertilizer with application on Delta fertilizers and chemical
industries which is considered on of the leading companies in the field of

fertilizers production in Middle east with apphcatlon of multivariate
quallty control procedures to achieve best one procedure for multivariate

quality control.

This application shows that the company should use the
multivariate quality control chart to determine whether or not the process is
in-control because the production have several correlated variables, and the
used of separate control charts is misleading because the variables jointly
affect the process. The used of separate univariate control charts in
multivariate situation lead to a type I error and the probability of a point

correctly plotting in-control are not equal to their expected values.
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