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Introduction

It has been agreed, in general, that the Dependent Groups Student's t-test (DG-T) will be used to evaluate the results of the Terms of Reference (ToR) tests in the EVS Selection Phase. This was the same statistical testing methodology that was used in the Qualification Phase of the EVS standardization exercise. It has also been agreed that the subjective tests in the Selection Phase will use the Partially-balanced/Randomized Blocks experimental design described in the ITU-T Handbook of Subjective Testing Practical Procedures [1]. The accepted convention for designing subjective tests that use the agreed experimental design and the DG-T statistical test is to assign for each listening panel the same talker/sample combination to both the Reference Codec (Ref) and the Codec under Test (CuT) involved in a specific ToR test. This insures that, for each talker, the subject is evaluating the quality for both the Ref and the CuT on the same sample of speech, which serves to provide an unconfounded comparison of the quality difference. Under these conditions, the DG-T statistical test is justified.
For the case where, for each listening panel, the talker/sample combinations are different for the Ref and the CuT, then the statistical comparison is confounded for the speech sample and the Independent Groups Student's T-test (IG-T) is the appropriate statistical method for evaluating the quality difference. An analysis of the results of the ToR tests performed in the Qualification phase shows that the DG-T provided approximately 20% increase in the precision of the test over what would have been achieved using the IG-T.
Requirement and Objective ToR tests
In the EVS Qualification Phase, all of the ToR tests involved testing the CuT against the Ref for EVS Requirements so, for the most part, each CuT condition was only compared against a single Ref condition. This allowed the source, acting as the Global Analysis Lab (GAL), to design the tests and assign the same sample to CuT and Ref while still maintaining reasonable Balance across listening panels. Ideal Balance is achieved where each sample is presented an equal number of times to each listening panel over the course of the test.

In the EVS Selection Phase, a significant number of CuT conditions will be evaluated for ToR tests for both Requirement and Objective ToR tests and there are simply not enough samples to achieve reasonable Balance for both Requirement and Objective ToR tests. Based on the proposed ToR tests in the EVS Selection Test, the source is confident that reasonable balance can be achieved for each experiment the Requirement ToR tests alone. However, when the tests are designed for both Requirement and Objective ToR tests, most of the tests cannot be designed with a reasonable degree of Balance. The source recommends that the EVS SWG approves (1) the GAL designs the tests, taking into account only the Requirement ToR tests, and use the DG-T test to evaluate the Requirement ToRs and (2) the GAL uses the IG-T to evaluate the Objective ToR tests. 
Two-stage test of ToRs
For all of the Requirement ToR tests, the statistical test evaluates the condition "CuT Not-Worse-Than Ref." However, the EVS Performance Requirements, Permanent Document EVS-3 [2] also includes the statement "All requirements and objectives defined in this document shall be understood as including the statement ‘OR NWT DIRECT (in the respective input bandwidth)". This means that all requirement ToR failures must be subjected to a second ToR test for Equivalence to the Direct condition. The statistical procedure for this second stage ToR test would have to use the IG-T test since the Direct condition won't be assigned the same sample as all of the ToR CuT and Ref conditions. The source has been assured that the number of cases where this two-stage ToR test is justified is limited to only a few CuT conditions in any one experiment, i.e., those conditions using the highest bit-rates for the EVS codec. The source recommends that the EVS group identify those specific conditions so the tests can be balanced while taking those specific cases into account. 
A number of the proposed Objective ToR tests involve the condition of "CuT Better-Than Ref." In many of these tests, the CuT and Ref conditions are scoring near the top of the MOS and DMOS rating scales, in the so-called "saturation region" of the scales. The accepted convention in these cases is to perform the following two-stage ToR test: 

Stage 1
Evaluate the condition CuT Better-Than Ref
i. if Yes, CuT passes the ToR
ii. if No, go to Stage 2

Stage 2
Evaluate the condition "CuT Equivalent-To Direct"

i. if Yes, CuT passes the ToR

ii. if No, CuT does not pass the ToR
In the Objective ToR Tests for CuT Not-Worse-Than Ref and CuT Better-Than Ref the statistical test is a one-sided IG-T at a confidence level of 95%. For the Stage 2 tests shown above, the test is a two-sided IG-T at a confidence level of 95%.
The source recommends the EVS SWG approves the two-stage ToR test procedure described above for evaluating the ToR test for the condition CuT Better-Than Ref.
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