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Introduction

Test and reference products are considered comparable
when the test quality falls (in high percentage) within the
quality range determined by the reference product.
Figure 1 provides an illustration of the concept of
comparability: The reference and test products are said to
be comparable if the colored areas are small
Comparability of test and reference products should be
established only by the best statistical methods.

Figure 1: lllustration of the comparability of reference and test products

We propose an adjustment to Mielke et al. (2018)
procedure by correcting the coverage to have an
interval with 95% confidence. That is, we find p* such
that
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We then replace by R, and R;_,., where g*=(1-p*)/2,
in computing the test statistic. The left side of the

Simulations are conducted for:

« Approach 1 (Reference interval): No adjustment is
made to Mielke's coverage.

 Approach 2 (Reference interval with corrected
coverage): Using a reference interval to correct the
coverage.

 Approach 3 (prediction interval with corrected
coverage): Using a prediction interval with coverage.

 Approach 4 (tolerance interval): Computing reference
quantiles as the upper and lower limits of two-sided

The procedures developed in this project yield the
critical values that can control the Type I error rate
correctly. In addition, the asymptotic power goes to 1
for all procedures. We also understand how the critical
values behave as the sample size increases, and we
have established that for each test, all the alternative
approaches have the same asymptotic critical value,
regardless of the parameter configuration.

In this project we have raised our reservations with the

- Hfrﬂ_:ﬂm . :TE": Fi]?' 1. Testand equation above is an approximate two-sided tolerance tolerance intervals with coverage 1 - 2q and Mielke et al. (2018) testing procedure | for
. IR . N H L?oegﬁgt(;e factor for the normal distribution recommended by confidence level 1 - a. comparability of test anq reference products, especially
> : I“ 'ﬁ " - ® A are comparable Krishnamoorthy and Mathew (2009). ’lc)he fact thlat 'lc{hf1 n\fvceshsny tol cm;irectlthe goverage has
§ s [ | & £ the test Critical values T?)egr'lr T},lei 00 i .l teh ave a S(‘Z feve ope zil new t’ieﬁ;

= roo distribution are ielke’ - _ _ _ . , that controls the amount of non-overlap in bo
/i -ﬁ'x outside quality Another agpro.a ch to test Mielke s hypothe.ses S 0 Using 10,000 simulated samples, we estimate the critical above the upper reference quantile and bglow the

gl range (colored compute p* using the formula below. The right-hand value that give exact 5% Type I error rates. Let np = ny = . . .

£ 4 2 0 2 4 B 6 -4 O 2 & B . side of the formula is the prediction factor for a normal lower reference quantlle, thus ensuring both efflcacy

area) is small. 25,¢c = —q = —0.05,up = 0,0 =1, ugp vary from 0 to 1 . .
" N distribution. and safety. Results of TOST will NOT be presented in

To test the comparability of reference and test products,

and o1 be determined from the Ho boundary.

this poster due to limited space. For those who are

- _ - 1/2 Critical val . .
. . - ) - - ritical values
Mielke et al. (2018) propose the following test: (nr — 1) x5« (1:1/nR) . . 1 RN No T T Prod ool T Tolerancs interested, please refer to our full manuscript. The
2 (np—1) = l—gnp—1y/1 T — correction | correction correction nterval conclusion and discussions will be given in the last
f)\ﬂf R R 0 0.0 0.0526 -0.0426 -0.0166 0.0912 t
H~: 20 — (P X+ <R )+ P(X+ > R:_ s ) ) 0 | 0.2 0.0521 -0.0414 -0.0194 0.0916 section.
0 q ( T q) ( T 1 CI) 0 0.4 0.0569 -0.0334 -0.0156 0.0930
0 0.6 0.0614 -0.0276 -0.0100 0.0944
. . 0 0.8 0.0704 -0.0177 0.0023 0.0975 1 11 1
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where X;~N(ur,02) and Xgp~N(ugr,0f) represent the
quality values of the Test and Reference products,

R, and R;_, as the upper and lower limits (given

below) of a two-sided tolerance interval with coverage
1 - 2g and confidence level 1 - a.

Convergence of critical values
The critical values for all approaches converge to

2q — [P(XT < Rq) + P(XT > Rl_q)], as the figure below

approaches still depend on unknown parameters.
Thus, we have not yet arrived at the full solution.
Future work must include finding a procedure that can
still control the Type I error rate correctly and produce
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the sampling distribution of the test statistic under the
null hypothesis. We refer to this new version as modified
Mielke's hypotheses.

Table 1: Equivalent coverage probability p that gives 95% confidence in a two-sided
tolerance interval if we use the reference interval (X — 35S, X 4+ 35), which gives asymptotic
coverage of 99.73%.

CZ,Sg. This R, is the MVUE of R,

C = C(ng) = /57T ("52) /T ().

The modified hypotheses:
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Power calculations
The power computations are made at the point
Ur = UT = OandGR = O = 1.
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