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A Study for Application of Regression Tolerance Interval
for Lot Productions Conforming To Specifications and A New Approach

Student: Yi-Tung Lin Advisor: Dr. Lin-An Chen

Institute of Statistics
National Chiao Tung University

Abstract

The tolerance interval has long been a technique for manufacturer to
verify if there is a reasonably large value confidence that ensures a
proportion of production lot conforming to specification limits. This paper
formally formulate this interest of “confidence” in terms of lot size and
parameters involved in the underlying distribution of a product’s
characteristic. With this formulation, any technique for prediction of
manufacturer’s confidence may be evaluated for its efficiency and it also
provides a wide room for this prediction through statistical inferences for
the unknown confidence. We then study the power of the tolerance interval
in detecting if there is a reasonably large manufacturer’s confidence for the
production. We found that when the parameters involved in the distribution
are known, the predicted manufacturer’s confidence is too optimistic in a
value much more higher than the true confidence and when the parameters
involved in the distribution are unknown, the predicted manufacturer’s
confidence is too conservative in a value much lower than the true one.
The inefficiency partly comes from the fact that tolerance interval does not
use the information of lot size which is an ancillary statistic in the
considered statistical model. For statistical inference of this unknown
confidence, we introduce a point estimation technique that its results
including a power comparison seems to be very promising for the
manufacturer.

Key words : Confidence interval; hypothesis testing; linear regression;
power; quality control; tolerance interval.



ik o

s #
B B RCRBURE L B P A B R
m"’ﬁ‘\*%}ﬁ WAy P g T %Lp‘i\,hi\‘ FEen™ o & N ig—
Pyt d ke 3k
B OIE M hfE £

P
£ REZF BN

B WR-BEF T - AR > iTA & KRR

RENEREPIGEYR

3 AR AT T 32 T oA o

B s o dpL

g

>

|4
=

S
4

Ve
‘?)}}Fl—ﬁ/‘i\%
AR ER R o

g

k“\‘v'&

.

Ehd i o RHB RS ERDRET 0 FEES

,E—;il_j
R ik
=



Contents

B2 R s |

B2 R s i
BB 11
CONTENTS .t v
1. INrOdUCTION......ooiiie e 1
2. Regression Tolerance Interval............cccccoooviiiiiiiiie e, 5

3. Regression Tolerance Interval for

Normal DistribDUtiON ... 7
4. Formulation of Confidence and an Evaluation of

Tolerance Interval When Parameters Are Known ............... 11
5. Minimum Item Reliability for Proportion v or

More Acceptable Products With Confidence q ................... 15
6. Power Study for the Regression Tolerance Intervals ........... 17

7. Confidence Estimation and Its Power for a

Process of v -Content Acceptable Products ...................... 20
8. Concluding Remarks ........ccccceiiiiiiiiiiiee e 23
RETEIENCES ..ot 25



