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Proposed MNRU conditions for the EVS Selection Tests
MNRU Results from the EVS Qualification Test
In EVS conference call#34, the source proposed a common set of MNRU conditions for tests in each of three bandwidths, Narrowband (NB), Wideband/Wideband-IO (WB & IO), and Superwideband (SWB) for the EVS Selection Phase. The proposed conditions were based on an analysis of the test results obtained in the Qualification Phase of the EVS standardization effort. For each of the three Bandwidths tested in the Qualification Phase (NB, WB, SWB) the  common set of MNRU conditions were proposed in [1]. Those values are shown in  Table 1.
Table 1. Proposed Set of Common MNRU Values (dB) by Bandwidth for the EVS Selection Test
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MNRU Level 2 13 15 17
MNRU Level 3 2 2 2
MNRU Level 4 27 31 35
MNRU Level 5 34 39 a
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In deriving the values in Table 1, Dynastat plotted the average test scores over 13 runs of each of the 12 subjective tests in the Qualification Phase along with a trend line based on a third order polynomial fit to the data. There was some concern expressed among S4 experts that the inclusion of an extrapolated MNRU value for the Direct condition for determining the trend line could bias the results and the proposed range of MNRU values. In this document the source has re-plotted the average scores, excluding the Direct condition, for each of the 12 experiments. Those plots are shown in Figs. 1-3. Each figure shows the results for the four tests conducted in a single bandwidth, NB, WB, and SWB. The trend lines shown in each figure are computed using only the MNRU values and are based on a third order polynomial fit.
 Below each figure is the table of MOS/DMOS values for the MNRU conditions plotted in the graph. Each value in the plots and in the corresponding tables are based on an average over the 13 runs of the tests (one for each proponent company). Values are also included in the tables for the Direct conditions for information but they aren't included in the plots nor were they used in determining the trend lines. Below each figure is a brief discussion of the individual plots by experiment and a recommendation for the range of MNRU values to be used in the Selection Tests.
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Fig.1 Plots of MNRU Conditions by Average Scores (MOS/DMOS) for the NB Experiments
· Exp.A - ACR - extend the range of MNRUs on both the lower and the upper end of the scale, low around 8dB, high around 40dB.

· Exp.B - ACR - extend the range of MNRUs on the lower end of the scale, low around 10dB, high around 40dB

· Exp.C - DCR - extend the range of MNRUs on upper end of the scale, low around 10dB, high around 45dB

· Exp.D - ACR - the range of MNRUs is appropriate, low of around 8dB, high of around 40dB.
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Fig.2 Plots of MNRU Conditions by Average Scores (MOS/DMOS) for the WB Experiments
· Exp.E - ACR - extend the range of MNRUs on lower end of the scale, low around 6dB, high around 40dB.

· Exp.F - ACR - extend the range of MNRUs on the lower end of the scale, low around 12dB, high around 40dB

· Exp.G - DCR - too many conditions at the upper end of the scale, range of MNRUs between about  8dB and 40dB

· Exp.H - ACR - too many conditions at the upper end of the scale, range of MNRUs between about  6dB and 40dB
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Fig.3 Plots of MNRU Conditions by Average Scores (MOS/DMOS) for the SWB Experiments
· Exp.I - DCR - too many conditions at the upper end of the scale, range of MNRUs between about  10dB and 45dB

· Exp.J - DCR - too many conditions at the upper end of the scale, range of MNRUs between about  12dB and 45dB

· Exp.K - DCR - too many conditions at the upper end of the scale, range of MNRUs between about  12dB and 40dB

· Exp.L - DCR - too many conditions at the upper end of the scale, range of MNRUs between about  120B and 40dB

Subjective Test Sensitivity and Range of MNRU Conditions
It was suggested in the conference call that raising the range of values of the MNRU conditions would lead subjects to adjust their internal quality scale to accommodate the overall context of the test-conditions. It was further reasoned that this process would result in increased discrimination among test conditions -- thereby improving the sensitivity of the statistical tests. The source undertook an investigation of the statistical Terms of Reference (ToR) tests in the Qualification phase to empirically test this hypothesis. 

Figure 4 shows a plot of the Reference conditions (MNRU + Direct) for the NB Qualification  Exp.A where the different lines represent results from the 13 Proponents participating in the test. The range of the MNRU conditions selected for this ACR test, 20 to 38dB, is higher and more compressed than what has been used in most NB tests, where the range is typically from around 6dB to 36dB. The figure shows that the 13 labs varied greatly in both the range and the slope of MOS scores for the MNRU conditions in Exp.A. It has been postulated in EVS discussions that labs with the largest Range of MOS scores for the Reference-conditions would also show better sensitivity (i.e., less variability) for the Test-conditions. The following section investigates and evaluates that hypothesis.
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Fig.4 Reference Conditions (MNRU and Direct) for Exp.A across 13 Proponents
MOS Range vs. Estimates of Error Variance

One measure of the sensitivity of a test is the estimate of the error variance for the statistical tests involved in the experiment. For each of the 12 subjective tests involved in the EVS Qualification Phase, a number of statistical Terms of Reference (ToR) tests were specified. Each of these ToR tests involved a Dependent Groups t-test of subjective scores for a Codec-under-Test (CuT) "not worse than" a standard Reference-codec (Ref). The estimate of Error Variance in each ToR test was the Standard Error of the Mean-Difference (SEMD) computed from the paired difference scores between the CuT and the Ref. An average of the SEMD values for the ToR tests in an experiment provides an estimate of the overall sensitivity of the test. If these estimates are plotted as a function of the Range of test scores (MOS or DMOS) for the MNRU conditions, we would expect to see better sensitivity in tests with a larger range, where Range is defined as the score for the highest MNRU condition minus the score for the lowest MNRU condition. Figure 5 shows a group of three plots of these measures (Error estimate vs. Range) where each plot shows the results for the tests in a single bandwidth. The parameter within each plot is the four subjective tests conducted within a bandwidth (NB,WB, SWB) and the individual symbols represent results for an individual lab conducting that test.
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Fig.5 Plots by Bandwidth of Error Estimates vs. Score Range for the EVS Qualification Tests
 
The line for the negative diagonal has been included in each plot to indicate the expected distributions if the hypothesis is valid for the EVS Qualification tests, i.e., that subjects exhibiting a larger Range of scores for the MNRU Reference-conditions would also show more discrimination (i.e., higher sensitivity) for the Test-conditions. 
The plots provide no evidence that the hypothesis is true. Another measure of the relationship between the subjective score Range and the Error estimates is the correlation between the two measures. If the hypothesis is valid, then we would expect substantial negative correlation between the two measures. The obtained correlations for the tests in the Qualification Phase are: -0.14 for the NB tests, -0.13 for the WB tests, and +0.50 for the SWB tests. The correlations for both the NB and the WB tests are negative but quite low, while the correlation for the SWB tests is positive and relatively high suggesting that the opposite of the hypothesis is true for SWB tests.
Recommendations

On the basis of the results presented in this contribution, the source recommends the values for the MNRU conditions as shown in Table 2.

Table 2. Proposed MNRU Values (dB) by Bandwidth and Test Type for the EVS Selection Test
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� The third-order polynomial fit was selected because it provides a good fit for the "s-shaped" curve typically observed for MNRU conditions in subjective tests. Any appropriate curve-fitting algorithm could have been used to illustrate the scores for the MNRU conditions used in the EVS qualification tests.


� Note that Test Sensitivity is the inverse of Error Estimates - Lower Error estimates imply greater sensitivity or precision of the test.
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