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1
Introduction

It has been suggested that the Motorola NS candidate damages speech as a conclusion arising out of the analysis of the results of the ACR tests undertaken as part of the AMR/NS selection contest. We wish to present the following additional analysis of the ACR tests for Experiment 3 in the English language and Experiment 10, to hopefully shed some extra light on the hypothesis that speech is damaged by the Motorola candidate.

The analysis presented in Section 2 is two fold. In both cases, it uses the results for the conditions in the Global Analysis spreadsheet to state whether NS6 is in the same equivalence class to another score or in a lower class. The two cases are differentiated by the 'other score' being either the highest score for a condition or the score for NS5.

2 listening test experts who are not associated with any candidate have verified the analysis presented in Section 2. The original analysis by Motorola has been slightly modified by one of these experts, and these modifications are detailed in red.

The annex contains a more comprehensive analysis of equivalence, where again all comparisons are pair-wise. These cover all of Experiment 3, Experiment 10, Experiment 4, and Experiment 5. We would welcome third party analysis of these results, as was undertaken for Experiment 3 in English and Experiment 10.

2
Equivalence Class Analysis

2.1
Experiment 3 in English - Comparison with the highest scorers

3A English

6dB car

NS6 equivalent to top scorer (-0.09 MOS)

12dB car
NS6 equivalent to top scorer (-0.10 MOS)

3B English

9dB street
NS6 equivalent to top scorer (-0.18) maybe, if only marginally

15dB street
NS6 equivalent to top scorer (-0.20) maybe, if marginally

3C English

9dB babble
NS6 equivalent to top scorer (-0.14)

15dB babble
NS6 NOT equivalent to top scorer (-0.31)

2.2
Experiment 10 - Comparison with the highest scorers

10 English

+10dB

NS6 NOT equivalent to top scorer (-0.26)

0dB

NS6 equivalent to top scorer (-0.03)

-10dB

NS6 equivalent to top scorer (-0.00)

10 Japanese

+10dB

NS6 equivalent to top scorer (-0.10)

0dB

NS6 equivalent to top scorer (-0.16)

-10dB

NS6 equivalent to top scorer (-0.01)

2.3
Experiment 3 in English - Comparison with NS5

3A English

6dB car

NS6 equivalent to NS5 (-0.09)

12dB car
NS6 equivalent to NS5 (-0.10)

3B English

9dB street
NS6 equivalent to NS5 (-0.04)

15dB street
NS6 equivalent to NS5 (-0.08)

3C English

9dB babble
NS6 equivalent to NS5 (-0.03)

15dB babble
NS6 equivalent to NS5 (-0.11)

2.4
Experiment 10 - Comparison with NS5

10 English

+10dB

NS6 NOT equivalent to NS5 (-0.26)

0dB

NS6 equivalent to NS5 (+0.01)

-10dB

NS6 equivalent to NS5 (-0.00)

10 Japanese

+10dB

NS6 equivalent to NS5 (-0.10)

0dB

NS6 equivalent to NS5 (-0.06)

-10dB

NS6 equivalent to NS5 (-0.01)

3
Discussion of the Italian Language Results for Experiment 3

Given the results in Section 2, it is clear that consideration of the Italian language results for Experiment 3 is crucial to any attempt to make a decision. The pair-wise analysis can be found in the annex.

Unfortunately, the group (and the subjective test experts in particular) were not able to make firm conclusions based on these results because of the way that the test was conducted. In particular, the fact that the listeners were given additional instructions, which emphasised the point about searching for un-natural sounds, may have over-sensitised the listeners. The difference between the results in English and Italian may well provide evidence for this as a conclusion.

It would appear that the English listeners and the Italian listeners were scoring different aspects of the  speech signal.  Assming that the purpose of Experiment 3 is to check that any artifacts are not significantly worse than in the original (non-noise suppressed) signal, then the English results show that NS6 (and all the candidates for that matter) don't increase the amount of perceived artifacts.  Some candidates may have scored better but there is no reason to score better than the AMR without noise suppression, since the test is aimed solely at searching for un-natural sounds.

The corresponding Italian results, however, show larger score differences with the codec without noise suppression always scoring best. This raises a suspicion that the Italian listeners seemed to think that noise is good and noise suppression is an artifact.  This seems to be reinforced by the fact that in 4 of the 5 categories of results (MNRU, NS with 9 dB noise, NS with 15 dB noise and tandem) the range of scores was 2 to 4 times larger for the Italian results than the English whereas in the noise only results (AMR only with noise) the range was only half that of the English results.  This indicates that the listeners heard the effect of the noise suppressors (which they should if the NS work) but that they uniformly identified that performance as an artifact.  The question is that just because they can hear this "artifact", is it indeed objectionable.

Examining the results for Experiments 3a and 3b, we see that the Italians almost always score the signal without NS higher than the conditions with NS while in English the NS results are either comparable or better than the case without NS.

Unfortunately, with a non-standard ACR test like this, it is also unclear what the significance is of differences in scores.  The scores may be statistically significant but that doesn't say what difference in score is all that meaningful to the listener.

In hindsight, it may have been better to use a somewhat different methodology. It is not clear what the listeners are asked to be judging.  The test plan gives no clear definition of an un-natural sound, and more importantly, the question did NOT ask if any perceived effect is annoying or not. 

In conclusion it may be that the results of Experiment 3 tests are not particularly meaningful since we don't understand what the results might be telling us. Interviewing the listeners after the testing would have been interesting.  In this test, we are left with the question of what the listeners were trying to tell us with their scores.

It may therefore be appropriate to consider re-running Experiment 3, and indeed it may be useful to consider amending the methodology, to enure that the effect the listeners are looking for is made clear, and to ensure that they are homing in on effects that are annoying only.

4
Conclusions

The purpose of this work item is the generation of a standard containing performance requirements, the publication an example noise suppression solution , and the definition of a test plan using this published noise suppression solution as a benchmark by which to judge new noise suppression solutions as they appear in the near to medium term future in GSM. Its important here to emphasise the point that we are tasked with developing a noise suppresser, not a function which emphasises the retention of some hard-to-pin-down characteristics of the original speech to such an extent that the level of noise suppression is marginal and better implemented by other means (e.g. careful handset acosutics design).

We would contend that the combination of the analysis presented in Section 2 and the reservations and additional points raised in Section 3 mean that we cannot safely conclude that NS6 hurts speech in noise. Indeed, a follow-on conclusion would be that there is no clear evidence that any candidate hurts speech in noise.

On the other hand, there is clear evidence from the CCR experiments that NS6 is generally in a higher equivalence class when compared to NS5. The attached annex shows that NS5 is equivalent to NS6 in only 5 out of 24 conditions, and NS5 is in a lower class than NS6 for 19 out of 24 conditions.  In contrast to Experiment 3, no significant reservations have been raised as to the applicability of these results to aid decision making. Indeed, the SQ group insisted that the CCR results be used to generate the preferred figure of merit to avoid stalemate in the selection process.

We would therefore propose the following, on the basis that we should continue to strive to choose a benchmark solution which is what SMG have asked us to do.

If we are choosing a noise suppresser, NS6 is clearly the best noise suppresser as evidenced by the results of Experiments 4 and 5 and the preferred Figure of Merit backs this up very heavily indeed.

ANNEX - Equivalence Analysis for Expts 3, 4, 5, 10

EXP 3a – English (Car 6 & 12 dB SNR)

SNR










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS5







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
2.70
0.81
4
-0.13
-0.24108
EQUIV
-0.13
-0.24108
EQUIV

2
2.80
0.76
2
-0.02
-0.2348
EQUIV
-0.02
-0.2348
EQUIV

3
2.61
0.67
5
-0.21
-0.22316
EQUIV
-0.21
-0.22316
EQUIV

4
2.54
0.74
6
-0.28
-0.23169
-
-0.28
-0.23169
-

5
2.82
0.88
1
0.00
-0.25126
EQUIV
0.00
-0.25126
EQUIV

6
2.73
0.77
3
-0.09
-0.23636
EQUIV
-0.09
-0.23636
EQUIV












SNR+6










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS5







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
3.47
0.81
5
-0.20
-0.23299
EQUIV
-0.20
-0.23299
EQUIV

2
3.54
0.81
4
-0.13
-0.23292
EQUIV
-0.13
-0.23292
EQUIV

3
3.47
0.92
5
-0.20
-0.24893
EQUIV
-0.20
-0.24893
EQUIV

4
3.65
0.74
2
-0.02
-0.2237
EQUIV
-0.02
-0.2237
EQUIV

5
3.67
0.83
1
0.00
-0.23611
EQUIV
0.00
-0.23611
EQUIV

6
3.56
0.87
3
-0.10
-0.24172
EQUIV
-0.10
-0.24172
EQUIV

EXP 3a – Italian (Car 6 & 12 dB SNR)

SNR










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS5







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
2.97
0.84
2
-0.11
-0.24109
EQUIV
-0.11
-0.24109
EQUIV

2
2.92
0.87
3
-0.17
-0.24498
EQUIV
-0.17
-0.24498
EQUIV

3
2.86
0.88
4
-0.22
-0.24663
EQUIV
-0.22
-0.24663
EQUIV

4
2.84
0.89
5
-0.24
-0.24785
EQUIV
-0.24
-0.24785
EQUIV

5
3.08
0.85
1
0.00
-0.24323
EQUIV
0.00
-0.24323
EQUIV

6
2.74
0.89
6
-0.34
-0.24771
-
-0.34
-0.24771
-












SNR+6










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS5







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
3.70
0.93
3
-0.09
-0.26457
EQUIV
-0.08
-0.25013
EQUIV

2
3.64
0.91
5
-0.16
-0.26133
EQUIV
-0.15
-0.24669
EQUIV

3
3.70
0.88
3
-0.09
-0.25804
EQUIV
-0.08
-0.24321
EQUIV

4
3.79
0.93
1
0.00
-0.26424
EQUIV
0.01
-0.24978
EQUIV

5
3.78
0.82
2
-0.01
-0.24978
EQUIV
0.00
-0.23443
EQUIV

6
3.43
1.05
6
-0.36
-0.2827
-
-0.35
-0.26923
-

EXP 3b – English (Street 9 & 15 dB SNR)

SNR










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS5







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
2.91
0.62
1
0.00
-0.17564
EQUIV
0.14
-0.19716
EQUIV

2
2.79
0.78
3
-0.11
-0.20025
EQUIV
0.02
-0.21936
EQUIV

3
2.79
0.89
3
-0.11
-0.21858
EQUIV
0.02
-0.23622
EQUIV

4
2.88
0.68
2
-0.03
-0.1855
EQUIV
0.10
-0.20599
EQUIV

5
2.77
0.76
5
-0.14
-0.19716
EQUIV
0.00
-0.21655
EQUIV

6
2.73
0.83
6
-0.18
-0.2077
EQUIV
-0.04
-0.22619
EQUIV












SNR+6










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS5







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
3.73
0.77
1
0.00
-0.22045
EQUIV
0.11
-0.21435
EQUIV

2
3.50
0.74
6
-0.23
-0.2156
-
-0.11
-0.20936
EQUIV

3
3.54
0.68
4
-0.19
-0.20737
EQUIV
-0.07
-0.20087
EQUIV

4
3.72
0.82
2
-0.01
-0.22661
EQUIV
0.10
-0.22068
EQUIV

5
3.61
0.73
3
-0.11
-0.21435
EQUIV
0.00
-0.20807
EQUIV

6
3.53
0.86
5
-0.20
-0.23265
EQUIV
-0.08
-0.22687
EQUIV

EXP 3b – Italian (Street 9 & 15 dB SNR)

SNR










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS5







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
2.72
0.79
3
-0.23
-0.2264
-
-0.23
-0.2264
-

2
2.81
0.85
2
-0.14
-0.23493
EQUIV
-0.14
-0.23493
EQUIV

3
2.60
0.88
4
-0.34
-0.23883
-
-0.34
-0.23883
-

4
2.60
0.85
4
-0.34
-0.23523
-
-0.34
-0.23523
-

5
2.95
0.80
1
0.00
-0.22765
EQUIV
0.00
-0.22765
EQUIV

6
2.41
0.88
6
-0.54
-0.23901
-
-0.54
-0.23901
-












SNR+6










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS5







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
3.27
0.96
5
-0.14
-0.25972
EQUIV
-0.14
-0.25972
EQUIV

2
3.38
0.84
2
-0.03
-0.24234
EQUIV
-0.03
-0.24234
EQUIV

3
3.33
0.84
4
-0.07
-0.24307
EQUIV
-0.07
-0.24307
EQUIV

4
3.36
0.92
3
-0.04
-0.25415
EQUIV
-0.04
-0.25415
EQUIV

5
3.41
0.87
1
0.00
-0.2464
EQUIV
0.00
-0.2464
EQUIV

6
3.03
0.99
6
-0.38
-0.26456
-
-0.38
-0.26456
-

EXP 3c – English (Babble 9 & 15 dB SNR)

SNR










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS5







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
2.91
0.98
1
0.00
-0.28042
EQUIV
0.10
-0.26564
EQUIV

2
2.79
0.83
5
-0.11
-0.25962
EQUIV
-0.01
-0.24358
EQUIV

3
2.84
0.74
3
-0.06
-0.24856
EQUIV
0.04
-0.23176
EQUIV

4
2.90
0.84
2
-0.01
-0.26054
EQUIV
0.09
-0.24457
EQUIV

5
2.80
0.88
4
-0.10
-0.26564
EQUIV
0.00
-0.24999
EQUIV

6
2.77
0.89
6
-0.14
-0.26701
EQUIV
-0.03
-0.25145
EQUIV












SNR+6










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS5







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
3.60
0.89
3
-0.15
-0.24172
EQUIV
0.05
-0.25524
EQUIV

2
3.48
0.77
5
-0.27
-0.22433
-
-0.07
-0.23883
EQUIV

3
3.65
0.75
2
-0.10
-0.22242
EQUIV
0.09
-0.23704
EQUIV

4
3.75
0.81
1
0.00
-0.23
EQUIV
0.20
-0.24417
EQUIV

5
3.55
0.90
4
-0.20
-0.24417
EQUIV
0.00
-0.25755
EQUIV

6
3.44
0.81
6
-0.31
-0.22966
-
-0.11
-0.24384
EQUIV

EXP 3c – Italian (Babble 9 & 15 dB SNR)

SNR










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS5







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
2.96
0.86
6
-0.39
-0.25254
-
-0.39
-0.25254
-

2
3.32
0.90
2
-0.02
-0.25851
EQUIV
-0.02
-0.25851
EQUIV

3
3.17
0.89
3
-0.18
-0.25714
EQUIV
-0.18
-0.25714
EQUIV

4
3.00
0.85
4
-0.34
-0.25099
-
-0.34
-0.25099
-

5
3.34
0.92
1
0.00
-0.26071
EQUIV
0.00
-0.26071
EQUIV

6
2.97
0.83
5
-0.38
-0.24834
-
-0.38
-0.24834
-












SNR+6










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS5







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
3.24
0.89
6
-0.53
-0.24825
-
-0.53
-0.24825
-

2
3.57
0.98
3
-0.20
-0.26163
EQUIV
-0.20
-0.26163
EQUIV

3
3.66
0.79
2
-0.11
-0.23425
EQUIV
-0.11
-0.23425
EQUIV

4
3.34
0.93
5
-0.43
-0.25349
-
-0.43
-0.25349
-

5
3.77
0.85
1
0.00
-0.24257
EQUIV
0.00
-0.24257
EQUIV

6
3.40
0.95
4
-0.38
-0.25625
-
-0.38
-0.25625
-

EXP 10 – English (Car 6 dB SNR)

+10 dB










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS5







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
2.53
0.86
6
-0.63
-0.23053
-
-0.63
-0.23053
-

2
3.04
0.93
3
-0.11
-0.24131
EQUIV
-0.11
-0.24131
EQUIV

3
2.85
0.63
5
-0.30
-0.19878
-
-0.30
-0.19878
-

4
3.07
0.73
2
-0.08
-0.2118
EQUIV
-0.08
-0.2118
EQUIV

5
3.16
0.76
1
0.00
-0.21595
EQUIV
0.00
-0.21595
EQUIV

6
2.90
0.76
4
-0.26
-0.21625
-
-0.26
-0.21625
-












0 dB










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS5







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
2.90
0.85
6
-0.16
-0.24061
EQUIV
-0.11
-0.22996
EQUIV

2
3.05
0.84
1
0.00
-0.23863
EQUIV
0.04
-0.22789
EQUIV

3
2.99
0.69
4
-0.06
-0.21833
EQUIV
-0.02
-0.20653
EQUIV

4
2.92
0.85
5
-0.14
-0.24094
EQUIV
-0.09
-0.2303
EQUIV

5
3.01
0.76
3
-0.04
-0.22789
EQUIV
0.00
-0.21661
EQUIV

6
3.02
0.91
2
-0.03
-0.24846
EQUIV
0.01
-0.23816
EQUIV












-10 dB










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS5







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
2.96
0.82
4
-0.19
-0.21245
EQUIV
-0.19
-0.21245
EQUIV

2
3.11
0.74
3
-0.03
-0.19994
EQUIV
-0.03
-0.19994
EQUIV

3
2.92
0.68
6
-0.23
-0.19076
-
-0.23
-0.19076
-

4
2.96
0.72
4
-0.19
-0.19789
EQUIV
-0.19
-0.19789
EQUIV

5
3.15
0.66
1
0.00
-0.18921
EQUIV
0.00
-0.18921
EQUIV

6
3.15
0.78
1
0.00
-0.20646
EQUIV
0.00
-0.20646
EQUIV

EXP 10 – Japanese (Car 6 dB SNR)

+10 dB










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS5







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
2.26
0.76
6
-0.72
-0.20494
-
-0.72
-0.20494
-

2
2.86
0.72
3
-0.11
-0.1994
EQUIV
-0.11
-0.1994
EQUIV

3
2.73
0.81
5
-0.25
-0.21357
-
-0.25
-0.21357
-

4
2.84
0.67
4
-0.14
-0.19223
EQUIV
-0.14
-0.19223
EQUIV

5
2.98
0.68
1
0.00
-0.19367
EQUIV
0.00
-0.19367
EQUIV

6
2.88
0.74
2
-0.10
-0.20286
EQUIV
-0.10
-0.20286
EQUIV












0 dB










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS5







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
2.78
0.74
5
-0.19
-0.2275
EQUIV
-0.09
-0.21156
EQUIV

2
2.97
0.85
1
0.00
-0.24248
EQUIV
0.09
-0.22759
EQUIV

3
2.70
0.73
6
-0.27
-0.22546
-
-0.18
-0.20936
EQUIV

4
2.90
0.80
2
-0.07
-0.23538
EQUIV
0.02
-0.22001
EQUIV

5
2.88
0.74
3
-0.09
-0.22759
EQUIV
0.00
-0.21165
EQUIV

6
2.81
0.77
4
-0.16
-0.23142
EQUIV
-0.06
-0.21577
EQUIV












-10 dB










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS5







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
2.76
0.69
5
-0.16
-0.19684
EQUIV
-0.16
-0.19684
EQUIV

2
2.89
0.82
3
-0.03
-0.21572
EQUIV
-0.03
-0.21572
EQUIV

3
2.69
0.74
6
-0.23
-0.20443
-
-0.23
-0.20443
-

4
2.83
0.74
4
-0.08
-0.20308
EQUIV
-0.08
-0.20308
EQUIV

5
2.92
0.69
1
0.00
-0.19668
EQUIV
0.00
-0.19668
EQUIV

6
2.91
0.77
2
-0.01
-0.20808
EQUIV
-0.01
-0.20808
EQUIV

EXP 4a – English (AMR 5.9k, 6/9 dB SNR)

CAR










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.57
1.08
4
-0.10
-0.21764
EQUIV
-0.05
-0.23322
EQUIV

2
0.67
1.09
1
0.00
-0.21845
EQUIV
0.05
-0.23398
EQUIV

3
0.51
1.03
6
-0.17
-0.21299
EQUIV
-0.12
-0.22889
EQUIV

4
0.54
1.14
5
-0.13
-0.22401
EQUIV
-0.08
-0.23918
EQUIV

5
0.60
1.03
3
-0.07
-0.21297
EQUIV
-0.02
-0.22888
EQUIV

6
0.63
1.24
2
-0.05
-0.23398
EQUIV
0.00
-0.24855
EQUIV












STREET










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.39
1.00
5
-0.26
-0.23932
-
-0.26
-0.23932
-

2
0.59
1.04
2
-0.06
-0.24252
EQUIV
-0.06
-0.24252
EQUIV

3
0.45
1.05
4
-0.20
-0.24366
EQUIV
-0.20
-0.24366
EQUIV

4
0.48
1.10
3
-0.17
-0.24761
EQUIV
-0.17
-0.24761
EQUIV

5
0.27
0.94
6
-0.38
-0.23403
-
-0.38
-0.23403
-

6
0.65
1.36
1
0.00
-0.27228
EQUIV
0.00
-0.27228
EQUIV












BABBLE










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.38
0.92
3
-0.15
-0.20195
EQUIV
-0.15
-0.20195
EQUIV

2
0.26
1.00
4
-0.27
-0.20912
-
-0.27
-0.20912
-

3
0.24
0.90
5
-0.28
-0.19945
-
-0.28
-0.19945
-

4
0.42
1.07
2
-0.10
-0.21603
EQUIV
-0.10
-0.21603
EQUIV

5
0.16
0.77
6
-0.36
-0.18873
-
-0.36
-0.18873
-

6
0.53
1.08
1
0.00
-0.21726
EQUIV
0.00
-0.21726
EQUIV

EXP 4a – Spanish (AMR 5.9k, 6/9 dB SNR)

CAR










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.46
1.32
5
-0.19
-0.24265
EQUIV
-0.19
-0.24265
EQUIV

2
0.59
1.08
3
-0.05
-0.21746
EQUIV
-0.05
-0.21746
EQUIV

3
0.55
1.06
4
-0.09
-0.2148
EQUIV
-0.09
-0.2148
EQUIV

4
0.61
1.14
2
-0.03
-0.22303
EQUIV
-0.03
-0.22303
EQUIV

5
0.41
1.19
6
-0.24
-0.22886
-
-0.24
-0.22886
-

6
0.65
1.09
1
0.00
-0.21785
EQUIV
0.00
-0.21785
EQUIV












STREET










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.53
1.13
3
-0.07
-0.22688
EQUIV
-0.03
-0.24078
EQUIV

2
0.60
1.13
1
0.00
-0.22644
EQUIV
0.04
-0.24036
EQUIV

3
0.30
0.92
5
-0.30
-0.2065
-
-0.26
-0.22168
-

4
0.45
1.20
4
-0.16
-0.23416
EQUIV
-0.11
-0.24765
EQUIV

5
0.16
0.97
6
-0.45
-0.21078
-
-0.41
-0.22567
-

6
0.56
1.26
2
-0.04
-0.24036
EQUIV
0.00
-0.25352
EQUIV












BABBLE










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.32
1.05
2
-0.17
-0.2203
EQUIV
-0.17
-0.2203
EQUIV

2
0.24
1.02
5
-0.25
-0.21764
-
-0.25
-0.21764
-

3
0.28
1.06
3
-0.21
-0.22146
EQUIV
-0.21
-0.22146
EQUIV

4
0.25
1.08
4
-0.24
-0.2227
-
-0.24
-0.2227
-

5
0.06
0.99
6
-0.43
-0.21476
-
-0.43
-0.21476
-

6
0.49
1.14
1
0.00
-0.22926
EQUIV
0.00
-0.22926
EQUIV

EXP 4b – English (AMR 5.9k, 12/15 dB SNR)

CAR










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.42
0.89
6
-0.14
-0.19265
EQUIV
-0.14
-0.19265
EQUIV

2
0.55
0.86
2
-0.01
-0.19008
EQUIV
-0.01
-0.19008
EQUIV

3
0.47
0.79
5
-0.09
-0.18399
EQUIV
-0.09
-0.18399
EQUIV

4
0.53
0.84
3
-0.04
-0.18852
EQUIV
-0.04
-0.18852
EQUIV

5
0.52
0.92
4
-0.05
-0.19567
EQUIV
-0.05
-0.19567
EQUIV

6
0.56
1.03
1
0.00
-0.20599
EQUIV
0.00
-0.20599
EQUIV












STREET










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.39
0.80
5
-0.42
-0.18279
-
-0.42
-0.18279
-

2
0.42
0.83
4
-0.39
-0.18597
-
-0.39
-0.18597
-

3
0.43
0.82
3
-0.38
-0.18492
-
-0.38
-0.18492
-

4
0.57
0.83
2
-0.24
-0.18601
-
-0.24
-0.18601
-

5
0.32
0.78
6
-0.49
-0.18103
-
-0.49
-0.18103
-

6
0.81
1.01
1
0.00
-0.20289
EQUIV
0.00
-0.20289
EQUIV












BABBLE










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.27
0.71
3
-0.07
-0.16118
EQUIV
-0.07
-0.16118
EQUIV

2
0.24
0.78
4
-0.09
-0.16698
EQUIV
-0.09
-0.16698
EQUIV

3
0.14
0.76
6
-0.20
-0.16539
-
-0.20
-0.16539
-

4
0.28
0.72
2
-0.06
-0.16213
EQUIV
-0.06
-0.16213
EQUIV

5
0.22
0.70
5
-0.12
-0.16032
EQUIV
-0.12
-0.16032
EQUIV

6
0.34
0.88
1
0.00
-0.17724
EQUIV
0.00
-0.17724
EQUIV

EXP 4b – Spanish (AMR 5.9k, 12/15 dB SNR)

CAR










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.61
0.96
4
-0.20
-0.20353
EQUIV
-0.20
-0.20353
EQUIV

2
0.67
0.96
2
-0.15
-0.20326
EQUIV
-0.15
-0.20326
EQUIV

3
0.49
0.95
6
-0.32
-0.20205
-
-0.32
-0.20205
-

4
0.64
1.09
3
-0.18
-0.21628
EQUIV
-0.18
-0.21628
EQUIV

5
0.58
1.00
5
-0.23
-0.20686
-
-0.23
-0.20686
-

6
0.81
1.06
1
0.00
-0.21303
EQUIV
0.00
-0.21303
EQUIV












STREET










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.45
0.86
3
-0.23
-0.19248
-
-0.23
-0.19248
-

2
0.45
0.79
3
-0.23
-0.18636
-
-0.23
-0.18636
-

3
0.37
0.87
6
-0.31
-0.19338
-
-0.31
-0.19338
-

4
0.65
0.90
2
-0.03
-0.1964
EQUIV
-0.03
-0.1964
EQUIV

5
0.44
0.86
5
-0.24
-0.19242
-
-0.24
-0.19242
-

6
0.68
1.05
1
0.00
-0.21041
EQUIV
0.00
-0.21041
EQUIV












BABBLE










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.32
0.76
2
-0.10
-0.16373
EQUIV
-0.10
-0.16373
EQUIV

2
0.19
0.84
4
-0.22
-0.17136
-
-0.22
-0.17136
-

3
0.10
0.78
6
-0.32
-0.16612
-
-0.32
-0.16612
-

4
0.26
0.83
3
-0.16
-0.17108
EQUIV
-0.16
-0.17108
EQUIV

5
0.11
0.79
5
-0.30
-0.16687
-
-0.30
-0.16687
-

6
0.42
0.87
1
0.00
-0.17465
EQUIV
0.00
-0.17465
EQUIV

EXP 5a – English (AMR 12.2k, 6/9 dB SNR)

CAR










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.59
0.89
5
-0.20
-0.18559
-
-0.09
-0.21976
EQUIV

2
0.71
1.14
2
-0.07
-0.21129
EQUIV
0.03
-0.24185
EQUIV

3
0.46
0.89
6
-0.33
-0.18536
-
-0.22
-0.21956
-

4
0.79
0.96
1
0.00
-0.19167
EQUIV
0.10
-0.22491
EQUIV

5
0.61
0.97
4
-0.17
-0.1931
EQUIV
-0.07
-0.22614
EQUIV

6
0.68
1.26
3
-0.10
-0.22491
EQUIV
0.00
-0.25384
EQUIV












STREET










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.72
0.92
2
-0.08
-0.21738
EQUIV
-0.08
-0.21738
EQUIV

2
0.67
0.99
4
-0.14
-0.22319
EQUIV
-0.14
-0.22319
EQUIV

3
0.58
0.93
5
-0.22
-0.21842
-
-0.22
-0.21842
-

4
0.70
0.93
3
-0.10
-0.21779
EQUIV
-0.10
-0.21779
EQUIV

5
0.33
0.86
6
-0.48
-0.21246
-
-0.48
-0.21246
-

6
0.81
1.22
1
0.00
-0.2455
EQUIV
0.00
-0.2455
EQUIV












BABBLE










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.56
1.01
1
0.00
-0.20185
EQUIV
0.02
-0.21655
EQUIV

2
0.41
0.95
4
-0.16
-0.19631
EQUIV
-0.14
-0.21139
EQUIV

3
0.32
0.94
5
-0.24
-0.19558
-
-0.23
-0.21072
-

4
0.48
1.00
3
-0.08
-0.20099
EQUIV
-0.06
-0.21574
EQUIV

5
0.17
0.89
6
-0.39
-0.19059
-
-0.38
-0.20609
-

6
0.55
1.15
2
-0.02
-0.21655
EQUIV
0.00
-0.23031
EQUIV

EXP 5a – Spanish (AMR 12.2k, 6/9 dB SNR)

CAR










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.48
1.19
5
-0.19
-0.22546
EQUIV
-0.19
-0.22546
EQUIV

2
0.64
1.14
2
-0.03
-0.21979
EQUIV
-0.03
-0.21979
EQUIV

3
0.53
1.06
4
-0.14
-0.21191
EQUIV
-0.14
-0.21191
EQUIV

4
0.62
1.15
3
-0.06
-0.22104
EQUIV
-0.06
-0.22104
EQUIV

5
0.41
1.16
6
-0.26
-0.2223
-
-0.26
-0.2223
-

6
0.67
1.05
1
0.00
-0.21151
EQUIV
0.00
-0.21151
EQUIV












STREET










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.50
1.09
3
-0.11
-0.24209
EQUIV
-0.11
-0.24209
EQUIV

2
0.51
1.17
2
-0.10
-0.24933
EQUIV
-0.10
-0.24933
EQUIV

3
0.35
0.96
5
-0.26
-0.23079
-
-0.26
-0.23079
-

4
0.50
1.22
3
-0.11
-0.2544
EQUIV
-0.11
-0.2544
EQUIV

5
0.18
0.99
6
-0.43
-0.23274
-
-0.43
-0.23274
-

6
0.60
1.31
1
0.00
-0.26288
EQUIV
0.00
-0.26288
EQUIV












BABBLE










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.41
1.10
2
-0.10
-0.22317
EQUIV
-0.10
-0.22317
EQUIV

2
0.22
1.08
5
-0.29
-0.2209
-
-0.29
-0.2209
-

3
0.27
1.09
3
-0.24
-0.22257
-
-0.24
-0.22257
-

4
0.24
1.06
4
-0.27
-0.21905
-
-0.27
-0.21905
-

5
0.14
1.03
6
-0.37
-0.21664
-
-0.37
-0.21664
-

6
0.51
1.13
1
0.00
-0.22596
EQUIV
0.00
-0.22596
EQUIV

EXP 5b – English (AMR 12.2k, 12/15 dB SNR)

CAR










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.61
1.02
6
-0.30
-0.19131
-
-0.16
-0.23224
EQUIV

2
0.74
0.95
3
-0.17
-0.18366
EQUIV
-0.03
-0.22598
EQUIV

3
0.66
0.93
5
-0.26
-0.18159
-
-0.11
-0.2243
EQUIV

4
0.91
0.88
1
0.00
-0.17634
EQUIV
0.14
-0.22007
EQUIV

5
0.74
0.93
3
-0.17
-0.18135
EQUIV
-0.03
-0.2241
EQUIV

6
0.77
1.28
2
-0.14
-0.22007
EQUIV
0.00
-0.25644
EQUIV












STREET










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.48
1.02
5
-0.44
-0.21628
-
-0.44
-0.21628
-

2
0.49
0.94
3
-0.43
-0.20937
-
-0.43
-0.20937
-

3
0.48
0.97
4
-0.44
-0.21136
-
-0.44
-0.21136
-

4
0.70
0.97
2
-0.22
-0.21139
-
-0.22
-0.21139
-

5
0.39
0.99
6
-0.53
-0.21378
-
-0.53
-0.21378
-

6
0.92
1.13
1
0.00
-0.22766
EQUIV
0.00
-0.22766
EQUIV












BABBLE










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.41
0.96
2
-0.05
-0.19095
EQUIV
0.04
-0.20349
EQUIV

2
0.33
0.99
4
-0.13
-0.19424
EQUIV
-0.04
-0.20658
EQUIV

3
0.30
0.87
5
-0.16
-0.18184
EQUIV
-0.07
-0.19496
EQUIV

4
0.45
0.94
1
0.00
-0.18909
EQUIV
0.09
-0.20174
EQUIV

5
0.14
0.89
6
-0.31
-0.18389
-
-0.22
-0.19688
-

6
0.36
1.06
3
-0.09
-0.20174
EQUIV
0.00
-0.21364
EQUIV

EXP 5b – Spanish (AMR 12.2k, 12/15 dB SNR)

CAR










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.85
0.94
2
-0.21
-0.20484
-
-0.21
-0.20484
-

2
0.77
0.91
4
-0.30
-0.20135
-
-0.30
-0.20135
-

3
0.66
0.84
6
-0.41
-0.1952
-
-0.41
-0.1952
-

4
0.81
0.97
3
-0.26
-0.20739
-
-0.26
-0.20739
-

5
0.70
0.92
5
-0.36
-0.20282
-
-0.36
-0.20282
-

6
1.07
1.09
1
0.00
-0.21931
EQUIV
0.00
-0.21931
EQUIV












STREET










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.68
0.95
2
-0.27
-0.19565
-
-0.27
-0.19565
-

2
0.51
0.81
4
-0.44
-0.18294
-
-0.44
-0.18294
-

3
0.42
0.85
6
-0.53
-0.18656
-
-0.53
-0.18656
-

4
0.65
1.04
3
-0.30
-0.20519
-
-0.30
-0.20519
-

5
0.42
0.78
5
-0.53
-0.18028
-
-0.53
-0.18028
-

6
0.95
1.00
1
0.00
-0.20093
EQUIV
0.00
-0.20093
EQUIV












BABBLE










NSx
MOS
sigma
RANK
NSx vs. TOP Candidate


NSx vs. NS6







Delta MOS
CI
Eq
Delta MOS
CI
Eq

1
0.40
1.04
4
-0.18
-0.2061
EQUIV
-0.18
-0.2061
EQUIV

2
0.41
0.88
3
-0.17
-0.19019
EQUIV
-0.17
-0.19019
EQUIV

3
0.28
0.92
6
-0.30
-0.19363
-
-0.30
-0.19363
-

4
0.44
0.99
2
-0.14
-0.20073
EQUIV
-0.14
-0.20073
EQUIV

5
0.30
0.88
5
-0.28
-0.18968
-
-0.28
-0.18968
-

6
0.58
1.01
1
0.00
-0.20267
EQUIV
0.00
-0.20267
EQUIV







