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Abstract: Objectives: When the a priori variance factor is known, hyperellipsoidal or hyperpolyhedral
acceptance regions are frequently utilized for data snooping with multiple alternative hypotheses to pinpoint
potential outliers in the observations. Despite their prevalence, there is a dearth of research examining how
these regions affect the efficacy of data snooping. Methods: This study employs residual- and misclosure-
based Baarda w-test statistics to provide a comprehensive analysis of the impact of different acceptance
regions on the testing space, decision probabilities, the minimal detectable bias (MDB), and the probability
of correctly identifying an alternative hypothesis. It also explores how the geometry of the functional model
impacts the correct identification probabilities in a two-dimensional misclosure-based testing space. Results:
The results show that different types of acceptance regions have a certain impact on the size of the MDB and
the testing decision probabilities, but it is not significant. However, under certain geometric conditions, the
variation in correct identification probabilities is significant, with a theoretical difference of nearly 3% in
single-point positioning scenarios. From the geometric perspective of partitioning of the misclosure space, the
difference in acceptance regions will change the subspaces of the critical regions, thereby affecting the results
of outlier detection and identification. Conclusions: Analyzing the relationship between different types of
acceptance regions and model geometry can help improve the model geometry and reduce its impact on the
probability of correct identification. The findings of this research are informative for the selection of
hyperellipsoid and hyperpolyhedral acceptance regions, when employing data snooping with multiple
alternative hypotheses in scenarios where the a priori variance factor is known.
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Tab.1 Results of TDP and MDBs by Each Method of Hypothesis H,

77—12 T%eﬁg? Pc03 PMD3 PC|3 PW|1/PW|2 V3,MDB
R (%) (%) (%) (%)
. &7 80.00 20.00 76.29 1.85/1.87 1.443
Ko NI 80.00 20.00 76.62 1.69/1.69 1.440
L &7 80.00 20.00 76.31 1.86/1.83 1.443
i NI 80.00 20.00 76.66 1.69/1.66 1.440
o & 80.00 20.00 76.30 1.84/1.86 1.443
HE= NI 80.00 20.00 76.65 1.67/1.68 1.440
(2) 2P MR (b) BT =00 B, AR
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Fig.4 Acceptance and Critical Regions for MS of t in Canonical Model
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Fig.7 Partitioning of MS of t in Network I
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Fig.8 Partitioning of MS of t in Network II
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Tab.2 Results of TDP and MDBs in Network I (Circular/Octagonal AR)

itk R ZE AL B %

i,MDB

(A= 1 (%) 2 (%) 3 (%) 4 (%) (m)

1 69.53/69.83 5.23/5.08 0.00/0.00 5.22/5.11 0.026/0.026
2 5.26/5.11 69.49/69.76  5.24/5.13 0.00/0.00 0.026/0.026
3 0.00/0.00 5.24/5.07  69.55/69.85 5.23/5.10 0.026/0.026
4 5.24/5.10 0.15/0.05 5.22/5.06 69.54/69.86  0.026/0.026
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Tab.3 Results of TDP and MDBs in Network II (Circular/Hexagonal AR)

ik PR 2= 07 B

(A 1 (%) 2 (%) 3 (%) 4 (%) (m)

Vi,MDB

1 45.97/45.72  0.26/0.14 0.26/0.14  33.76/34.14  0.026/0.026
2 0.20/0.10 ~ 79.63/79.79  79.63/79.79  0.19/0.10  0.026/0.026
3 0.19/0.10  79.61/79.78  79.61/79.78  0.20/0.10  0.026/0.026
4 33.82/34.15  0.27/0.14 0.27/0.14  45.93/45.71  0.026/0.026
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Tab.4 Results of TDP and MDBs in SPP (Circular/Polygonal AR)

. H L2 v
. 1 3 7 14 22 30 '
s (%) (%) (%) (%) (%) (%) (m)

1 68.79/69.21  0.03/0.03 0.00/0.00 6.45/6.25 4.72/4.50 0.01/0.01 14.520/14.605
3 0.50/0.47  42.79/42.69 11.89/11.92  0.01/0.01  23.90/23.97 0.91/0.94 30.172/29.99
7 0.00/0.00  12.12/12.21 38.34/38.16  2.16/2.13 0.62/0.65  26.75/26.83 28.801/28.635
14 6.46/6.26 0.00/0.00 0.24/0.24  65.16/65.43  0.00/0.00 8.14/8.04  15.124/15.157
22 4.76/4.53  22.48/22.71 1.89/1.88 0.0/0.0 50.81/50.82  0.07/0.07 14.820/14.810
30 0.01/0.01 3.63/3.67  25.15/25.29  8.39/8.32 0.10/0.10  42.71/42.61 16.668/16.602
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