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Summary

This document presents a summary for AMR-WB Codec Characterization Phase Experiments 2A and 6A conducted by LMGT in North American English. The performance of the AMR-WB codec was investigated for real-world wideband speech interconnection scenarios in Experiment 2A, and for car noise under GSM GMSK channels in Experiment 6A. Experiment 2A was performed using the ACR test methodology, and Experiment 6A used the DCR methodology. Overall, in Experiment 2A the clean speech tandem performance of the AMR-WB codec was independent of the combination of AMR-WB with G.722 at 64 kbit/s or G.722.1 at 24 kbit/s, or for the AMR-WB codec preceded by the G.722 codec at 48 kbit/s. However, the connections with the AMR-WB codec followed by G.722 at 48 kbit/s in general resulted in a significantly poorer connection than the other tandem connections studied. In Experiment 6A, a significantly lower performance for the AMR-WB coder at 6.6 and 8.85 kbit/s was observed if compared to the performance of the other codec bitrates (even for the error-free case).

1. Introduction

3GPP SA4 is conducting subjective characterization studies on its recently standardized Adaptive Multi-Rate Wideband (AMR-WB) codec, in two Phases. Lockheed Martin Global Communications (LMGT) performed two listening assessments for the AMR-WB Characterization Phase 1. 

LMGT performed two listening assessments in the AMR-WB Codec Characterization Phase. Experiments 2A and 6A were both performed in North American English and used four different sentence-pairs for each of the two male and two female talkers. 

Experiment 2A was designed using the Absolute Category Rating (ACR) methodology to investigate real-world, wideband speech interconnection scenarios using P.341-weighted input speech. Experiment 6A used the Degradation Comparison Rating (DCR) method to assess the effect of car background noise in GSM GMSK static noise conditions, also using P.341-wheighted input speech. 

2. Source Material

LMGT performed Experiments 2A and 6A in North American English. Both experiments used four sentence-pairs for two male and two female talkers. The speech material used was extracted from LMGT Voice Codec Evaluation Department’s own speech database, a set that previously had not been made available to any codec developers. This database contains quiet background speech sampled at 16 kHz, for a bandwidth of 8 kHz. The quiet background sentence-pairs were filtered by the P.341 weighting filter and level-equalized, in compliance with the specifications in the AMR-WB Characterization Processing Test Plan [2]. This material was then provided to the Host Laboratory, also performed by LMGT. The Host Laboratory was responsible for the additional pre-processing of the speech material (concatenation and, in Experiment 6A, addition of car background noise). 

3. Experiment Design

The experiment designs for Experiments 2A and 6A are defined in Sections 6 and 10 of the AMR-WB Characterization Subjective Test Plan [1], and the test conditions are summarized in Table 1. In each experiment, a total of 96 votes were cast per test condition for male and female talkers combined. 

4. Processed Material

The host laboratory provided one CD-ROM for each experiment.

5. Listening Sessions

5.1 Presentation Sequence Material

LMGT used the grouping and randomization sequences specified in the AMR-WB Characterization Test Plan for Experiments 2A and 6A. 

5.2 Listeners

Each of the subjective assessments was performed using 24 listeners (nominally balanced between male and female subjects). There were four groups of six listeners in each experiment. In total, 48 distinct English-speaking subjects were used.

The listener selection criterion was compliant with the AMR-WB Characterization Test Plan, noting that audiometric testing was not performed on the listeners, for legal reasons. Test subjects were selected from an existing pool of North American English listeners, for which past assessment performance data exists indicating their general hearing integrity. Subject performance within this experiment was compared to the overall performance of all listeners used in each experiment as a check on the hearing integrity of each listener at the time of testing. The pre-test listener orientation used by LMGT conformed to that specified in the Test Plan.

5.3 Audio Presentation

The processed speech material was presented to groups of listeners, seated at separate, visually screened listening stations contained within an acoustically conditioned sound room meeting the requirements for an NC 20 acoustic facility. Presentation was made monaurally using an AKG K240DF open-back studio monitor headphone. The headphone was driven by a distribution amplifier set to deliver monophonic wideband speech to the listener's preferred listening ear at an active level of -15 dBPa (79 dB SPL). The calibration was made using a B&K 4153 Artificial Ear with circumaural headphone adapter, 4134 Microphone element and 2610 Measurement Amplifier.

The processed speech files were stored within the main facility computer and presented to the listeners under program control as 16 kHz samples through a 16-bit D/A converter. The D/A converter was coupled to the input of the distribution amplifier through a Frequency Devices 9002 Eight-pole Elliptic Filter, which was set for a bandpass of 50 Hz to 7000 Hz.

5.4 Scoring

In Experiment 2A, which used the Mean Opinion Score (MOS) method of assessment, the presented (single-stimulus) sentence-pairs were scored by the listeners using a five-point perceived quality scale as: “Excellent, Good, Fair, Poor, and Bad”. In Experiment 6A, which used the Degradation Mean-Opinion-Score (DMOS) assessment method, the presented (referenced) sentence-pairs were scored by the listeners using a five-point perceived degradation scale (Degradation is “inaudible”, “audible but not annoying”, “slightly annoying”, “annoying”, and “very annoying”). In both cases, the quality comparison designations were presented on the screen of the voting terminals and selected through the use of a pointing device.

The listener responses were registered on auxiliary computers. One of these voting terminals is contained within each voting station. The voting screen was rendered neutral during the presentation of each new stimulus and voting was only permitted following the completed presentation of each voting stimulus (in this experiment, two sentence-pairs). All seated listeners were required to register responses prior to the subsequent presentation of a new stimulus. Once a group of listeners was conditioned to the dynamics of the voting procedure, the voting response time for each presented stimulus was nominally four seconds for each presented stimulus.

As all seated listeners completed their voting, the votes for all stations were transferred to the main facility computer prior to the presentation of subsequent new material. The votes of each group of listeners for each presentation set of speech material were stored as ASCII files within the main facility computer for subsequent analysis and presentation.

6. Statistical Analysis

6.1 Presentation of the data

For Experiment 2A, the quality comparison designations were isomorphically mapped into scores in the range of 1 to 5, and then averaged into MOS values. In Experiment 2A, a total of 96 votes were cast per test condition for male and female talkers combined, or 48 for the gender-wise statistics. 

For Experiment 6A, the degradation designations were isomorphically mapped into scores in the range of 1 to 5, and then averaged into DMOS values. It should be noted that, in Experiment 6A, DMOS expresses the quality degradation of stimulus “B” relative to stimulus “A”. In this test, stimulus A was the source speech corrupted by background noise, and stimulus B was the codec- or reference-processed speech (including the MNRU conditions). In Experiment 6A, a total of 96 votes were also cast per test condition for male and female talkers combined, or 48 for the gender-wise statistics.

A simple Analysis of Variance (ANOVA) was performed in the data of each experiment for conditions and talkers, whose results are displayed in Figure 1. In both experiments, it was observed that while conditions and talkers were a significant factor, no significant interaction was observed between conditions and talkers. This indicates that talkers were not a significant factor in how the test conditions were assessed.

The consolidated data are presented in the last columns of Tables 1(a) and 1(b) for Experiments 2A and 6A, respectively. In these tables, Cnd represents the test condition number, Y represents the MOS/DMOS values, and SD is the standard deviation. The upper and lower 95% confidence intervals are denoted as +95% and ‑95%, respectively, in the table. In the last column, Qeqv denotes the equivalent Q values derived from a non-linear fit of the MNRU (D)MOS values, Yk, to a modified logistic function defined by the equation
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where Qk represents the theoretical (target) Q value for the MNRU condition Yk value, k=1..NQ. Experiment 2A included the assessment of six MNRU conditions (NQ=6) and Experiment 6A included five MNRU conditions (NQ=5). Figure 2 displays the equivalent Q curve and the associated fitting parameters obtained. It should be noted that the Q=45dB was excluded from the fitting to provide a better fitting of the remaining points to the S-shaped Q curve.

Complementarily, Tables 2(a) and 2(b) contain a rank-ordered presentation of the data in Tables 1(a) and 1(b) for Experiments 2A and 6A, respectively, grouped by impairment type. Upper and lower 95% confidence intervals are also reported. Statistically equivalent test conditions are indicated using Student’s t-test Least Significant Difference (LSD) criterion and Tukey-Kramer’s Honestly Significant Difference (HSD) Criterion. In the table, Cnd represents the test condition number, Y is the MOS/DMOS, and the +95% and –95% columns represent the upper and lower 95% confidence interval, respectively. The t column shows which test conditions can be considered equivalent under the LSD criterion (indicated by contiguous vertical lines within each test factor) for a given impairment. The HSD column indicates which test conditions can be considered equivalent by the HSD criterion (indicated by contiguous vertical lines within each test factor). The LSD criterion is used to compare a pair of conditions, while the HSD criterion is used to determine groups of equivalency within a set of samples.
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DataTable=amr-wb-ch-exp2-scores

AMRWB Characterization Exp.2A ANOVA

Summary of Fit

	RSquare
	0.398565

	RSquare Adj
	0.372532

	Root Mean Square Error
	0.830077

	Mean of Response
	3.391183

	Observations (or Sum Wgts)
	5376


Analysis of Variance

	Source
	DF
	Sum of Squares
	Mean Square
	F Ratio

	Model
	223
	2352.4671
	10.5492
	15.3102

	Error
	5152
	3549.8750
	0.6890
	Prob > F

	C. Total
	5375
	5902.3421
	
	0.0000


Effect Tests

	Source
	Nparm
	DF
	Sum of Squares
	F Ratio
	Prob > F
	

	Condition
	55
	55
	2052.4150
	54.1583
	0.0000
	

	Talkers
	3
	3
	185.5988
	89.7877
	<.0001
	

	Condition*Talkers
	165
	165
	114.4533
	1.0067
	0.4622
	


(b) Experiment 2A

[image: image4.wmf]Microsoft Excel 

Worksheet


05/17/2001 03:37 PM

DataTable=amr-wb-ch-exp6-scores

AMRWB Characterization Exp.6A ANOVA

Summary of Fit

	RSquare
	0.561249

	RSquare Adj
	0.542292

	Root Mean Square Error
	0.837566

	Mean of Response
	3.620833

	Observations (or Sum Wgts)
	3840


Analysis of Variance

	Source
	DF
	Sum of Squares
	Mean Square
	F Ratio

	Model
	159
	3302.3500
	20.7695
	29.6065

	Error
	3680
	2581.5833
	0.7015
	Prob > F

	C. Total
	3839
	5883.9333
	
	0.0000


Effect Tests

	Source
	Nparm
	DF
	Sum of Squares
	F Ratio
	Prob > F
	

	Condition
	39
	39
	3189.6000
	116.5825
	0.0000
	

	Talkers
	3
	3
	47.5479
	22.5929
	<.0001
	

	Condition*Talkers
	117
	117
	65.2021
	0.7944
	0.9485
	


(b) Experiment 6A

Figure 1: Results of two-way analysis of variance for 
conditions and talkers in LMGT Experiments 2A and 6A

	Parameter
	Estimate

	A
	25.691504534

	B
	6.630951845

	M
	4.208725694

	D
	0.885755456
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(a) Fitting parameters and plot for Experiment 2A

	Parameter
	Estimate

	A
	32.06372960

	B
	8.45086811

	M
	4.53192659

	D
	0.93226893
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(b) Fitting parameters and plot for Experiment 6A 
(excludes the Q=45dB point shown in the plot, for better fitting)

Figure 2: Modified logistic curve and parameters used for deriving the equivalent-Q values

A large set of statistical comparisons suggested in Annex E of the Test Plan is available in Table format in Annex A and as an electronic Excel spreadsheet attachment in Annex B. The data in Annex A provides three types of comparisons: requirements, objectives, and informational comparisons (denoted by R, O, and I, respectively). In Annex A, for the t-test comparisons, Y is the MOS/DMOS value, S is the standard deviation, Difference is the difference between the reference and test Y values, and MSD is the minimum significant difference, as determined by Student’s t threshold times the pooled standard error estimate. It should be noted that the 99% confidence interval is wider than the 95% one (as reflected by the MSD value), because it represents a lower Type-I error (i.e., a lower chance of rejecting a good candidate) for the “not-worse-than” conditions, and a lower Type-II error (i.e., a lower chance of accepting a bad candidate) for the “better-than” conditions. For the PoW-based conditions, PoW(R) and PoW(C) are the PoW values for the reference and candidate codec, R is the quantity R+ SYMBOL 116 \f Symbol \* MERGEFORMAT  defined in Annex E of the test plan (votes of the reference in the PoW category increased by the allowed margin), and T is the statistical test specified in the test plan. It should be noted that the statements “Pass” and “Fail” refer to passing or failing the specific statistical test, in particular for the informational comparisons.

6.2 Some observations

The data in Table 2(a) reveals that in Experiment 2A the overall tandem performance of the AMR-WB codec was independent of the combination of AMR-WB with G.722 at 64 kbit/s or G.722.1 at 24 kbit/s, or for the AMR-WB codec preceded by the G.722 codec at 48 kbit/s. However, the connections with the AMR-WB codec followed by G.722 at 48 kbit/s in general resulted in a significantly poorer connection than the other tandem connections studied. This probably happens because of the multiplicative noise distortion that the G.722 ADPCM algorithm introduces in the second stage of processing (as opposed to the relatively smooth output of coders like AMR-WB and G.722.1, which introduce a different type of distortion).

The data in Table 2(b) reveals in Experiment 6A a significantly lower performance for the AMR-WB coder at 6.6 and 8.85 kbit/s, when compared to its performance at higher bitrates (even for the error-free case). It should be noted here that although the different error conditions have different C/I values, the set of effective (or residual) frame erasure rates for the different AMR-WB modes is roughly equivalent. This occurs because of the different channel encoding used in each mode, whereby lower rate modes have stronger protection than higher rate modes. The codec performance was consistent in terms of rank order, since lower C/I ratio conditions ranked lower than higher C/I conditions. In terms of significance, however, most higher and intermediate C/I conditions within each bitrate group resulted in equivalent performance. For a few cases, the performance of the lowest C/I conditions was significantly worse. 

7. Conclusion

LMGT performed Experiments 2A and 6A of the Wideband Codec Characterization Phase in North American English, in compliance with the Test Plans [1,2]. The performance of the test codecs was investigated for real-world wideband speech interconnection scenarios in Experiment 2A, and for car noise under GSM GMSK channels in Experiment 6A. The ACR Experiment 2A used four sentence-pairs for two male and two female talkers, as did the DCR Experiment 6A. The speech material used was extracted from LMGT Voice Codec Evaluation Department’s own speech database, a set that had not been made previously available to any codec developers. 

Overall, the clean speech tandem performance of the AMR-WB codec was independent of the combination of AMR-WB with G.722 at 64 kbit/s or G.722.1 at 24 kbit/s, or for the AMR-WB codec preceded by G.722 at 48 kbit/s. However, the connections with the AMR-WB codec followed by G.722 at 48 kbit/s in general resulted in a significantly poorer connection than the other tandem connections studied. In Experiment 6A, a significantly lower performance for the AMR-WB coder at 6.6 and 8.85 kbit/s was observed if compared to the performance of the other codec bitrates (even for the error-free case).
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Table 1(a): Test Conditions for ACR Experiment 2A grouped by coder/impairment

	Cnd.
	Codec
	Factor
	Votes
	Y(all)
	SD(all)
	+95%
	-95%
	Qeqv

	1
	Direct
	P.341
	96
	4.375
	0.785
	4.532
	4.218
	-

	2
	MNRU
	Q=45dB
	96
	4.010
	0.888
	4.188
	3.833
	43.975

	3
	MNRU
	Q=37dB
	96
	3.750
	1.026
	3.955
	3.545
	37.837

	4
	MNRU
	Q=29dB
	96
	2.917
	0.867
	3.090
	2.743
	28.690

	5
	MNRU
	Q=21dB
	96
	1.990
	0.703
	2.130
	1.849
	21.061

	6
	MNRU
	Q=13dB
	96
	1.333
	0.643
	1.462
	1.205
	13.357

	7
	MNRU
	Q=05dB
	96
	1.010
	0.102
	1.031
	0.990
	4.176

	8
	G.722@64
	No tandem
	96
	3.781
	0.823
	3.946
	3.617
	38.377

	9
	G.722@48
	No tandem
	96
	3.427
	0.843
	3.596
	3.258
	33.510

	10
	G.722.1@24
	No tandem
	96
	3.688
	0.898
	3.867
	3.508
	36.844

	11
	G.722.1@24
	G.722.1@24
	96
	3.146
	0.951
	3.336
	2.956
	30.694

	12
	AMR-WB@6.6
	No tandem
	96
	3.042
	0.994
	3.240
	2.843
	29.761

	13
	AMR-WB@6.6
	G.722@64
	96
	2.771
	0.852
	2.941
	2.600
	27.487

	14
	AMR-WB@6.6
	G.722@48
	96
	2.479
	0.882
	2.656
	2.303
	25.148

	15
	G.722@48
	AMR-WB@6.6
	96
	2.813
	0.944
	3.001
	2.624
	27.827

	16
	AMR-WB@6.6
	G.722.1@24
	96
	2.750
	0.995
	2.949
	2.551
	27.318

	17
	AMR-WB@8.85
	No tandem
	96
	3.573
	0.915
	3.756
	3.390
	35.249

	18
	AMR-WB@8.85
	G.722@64
	96
	3.188
	0.825
	3.352
	3.023
	31.080

	19
	AMR-WB@8.85
	G.722@48
	96
	2.771
	0.761
	2.923
	2.619
	27.487

	20
	G.722@48
	AMR-WB@8.85
	96
	3.208
	0.807
	3.370
	3.047
	31.277

	21
	AMR-WB@8.85
	G.722.1@24
	96
	3.146
	0.808
	3.307
	2.984
	30.694

	22
	AMR-WB@12.65
	No tandem
	96
	3.927
	0.798
	4.087
	3.767
	41.469

	23
	AMR-WB@12.65
	G.722@64
	96
	3.406
	0.815
	3.569
	3.243
	33.281

	24
	AMR-WB@12.65
	G.722@48
	96
	3.094
	0.884
	3.270
	2.917
	30.222

	25
	G.722@48
	AMR-WB@12.65
	96
	3.563
	0.844
	3.731
	3.394
	35.115

	26
	AMR-WB@12.65
	G.722.1@24
	96
	3.563
	0.818
	3.726
	3.399
	35.115

	27
	AMR-WB@14.25
	No tandem
	96
	4.052
	0.813
	4.215
	3.890
	45.627

	28
	AMR-WB@14.25
	G.722@64
	96
	3.490
	0.871
	3.664
	3.315
	34.223

	29
	AMR-WB@14.25
	G.722@48
	96
	3.198
	0.816
	3.361
	3.035
	31.178

	30
	G.722@48
	AMR-WB@14.25
	96
	3.521
	0.821
	3.685
	3.357
	34.597

	31
	AMR-WB@14.25
	G.722.1@24
	96
	3.500
	0.846
	3.669
	3.331
	34.347

	32
	AMR-WB@15.85
	No tandem
	96
	4.177
	0.871
	4.351
	4.003
	56.489

	33
	AMR-WB@15.85
	G.722@64
	96
	3.604
	0.876
	3.779
	3.429
	35.660

	34
	AMR-WB@15.85
	G.722@48
	96
	3.156
	0.955
	3.347
	2.965
	30.790

	35
	G.722@48
	AMR-WB@15.85
	96
	3.573
	0.880
	3.749
	3.397
	35.249

	36
	AMR-WB@15.85
	G.722.1@24
	96
	3.688
	0.910
	3.869
	3.506
	36.844

	37
	AMR-WB@18.25
	No tandem
	96
	4.125
	0.849
	4.295
	3.955
	49.931

	38
	AMR-WB@18.25
	G.722@64
	96
	3.573
	0.867
	3.746
	3.399
	35.249

	39
	AMR-WB@18.25
	G.722@48
	96
	3.302
	0.908
	3.484
	3.121
	32.192

	40
	G.722@48
	AMR-WB@18.25
	96
	3.740
	0.811
	3.902
	3.577
	37.664

	41
	AMR-WB@18.25
	G.722.1@24
	96
	3.677
	0.801
	3.837
	3.517
	36.688

	42
	AMR-WB@19.85
	No tandem
	96
	4.125
	0.824
	4.290
	3.960
	49.931

	43
	AMR-WB@19.85
	G.722@64
	96
	3.667
	0.829
	3.833
	3.501
	36.534

	44
	AMR-WB@19.85
	G.722@48
	96
	3.271
	1.031
	3.477
	3.065
	31.881

	45
	G.722@48
	AMR-WB@19.85
	96
	3.573
	0.707
	3.714
	3.431
	35.249

	46
	AMR-WB@19.85
	G.722.1@24
	96
	3.688
	0.874
	3.862
	3.513
	36.844

	47
	AMR-WB@23.05
	No tandem
	96
	4.177
	0.754
	4.328
	4.026
	56.489

	48
	AMR-WB@23.05
	G.722@64
	96
	3.656
	0.892
	3.835
	3.478
	36.383

	49
	AMR-WB@23.05
	G.722@48
	96
	3.281
	0.855
	3.452
	3.110
	31.983

	50
	G.722@48
	AMR-WB@23.05
	96
	3.604
	0.840
	3.772
	3.436
	35.660

	51
	AMR-WB@23.05
	G.722.1@24
	96
	3.635
	0.809
	3.797
	3.473
	36.088

	52
	AMR-WB@23.85
	No tandem
	96
	4.177
	0.808
	4.339
	4.015
	56.489

	53
	AMR-WB@23.85
	G.722@64
	96
	3.563
	0.844
	3.731
	3.394
	35.115

	54
	AMR-WB@23.85
	G.722@48
	96
	3.240
	0.891
	3.418
	3.061
	31.576

	55
	G.722@48
	AMR-WB@23.85
	96
	3.531
	0.845
	3.700
	3.362
	34.724

	56
	AMR-WB@23.85
	G.722.1@24
	96
	3.625
	0.965
	3.818
	3.432
	35.943


Legend: 
Cnd: Condition number; Factor: impairment for a given condition; Y is Mean Opinion Score (MOS), SD is standard deviation, +95% and -95% are respectively the upper and lower 95% confidence interval.

Table 1(b): Test Conditions for DCR Experiment 6A grouped by coder/impairment

	Cnd.
	Codec
	Factor
	Noise
	Votes
	Y(all)
	SD(all)
	+95%
	-95%
	Qeqv

	1
	Direct
	Car@15dB
	Car
	96
	4.719
	0.575
	4.834
	4.604
	-

	2
	MNRU
	Q=45dB
	Car
	96
	4.552
	0.647
	4.681
	4.423
	-

	3
	MNRU
	Q=35dB
	Car
	96
	3.042
	1.065
	3.255
	2.829
	35.000

	4
	MNRU
	Q=25dB
	Car
	96
	2.021
	1.095
	2.240
	1.802
	25.000

	5
	MNRU
	Q=15dB
	Car
	96
	1.354
	0.665
	1.487
	1.221
	15.000

	6
	MNRU
	Q=05dB
	Car
	96
	1.073
	0.261
	1.125
	1.021
	5.000

	7
	G.722@64
	No errors
	Car
	96
	4.375
	0.785
	4.532
	4.218
	58.162

	8
	G.722@56
	No errors
	Car
	96
	4.302
	0.822
	4.467
	4.138
	54.756

	9
	G.722@48
	No errors
	Car
	96
	3.990
	0.935
	4.177
	3.803
	46.679

	10
	AMR-WB@6.6
	No errors
	Car
	96
	2.688
	0.998
	2.887
	2.488
	31.645

	11
	AMR-WB@6.6
	C/I=05 dB (FER≈1.0 %)
	Car
	96
	2.625
	0.943
	2.814
	2.436
	31.057

	12
	AMR-WB@6.6
	C/I=04 dB (FER≈2.2 %)
	Car
	96
	2.469
	0.845
	2.638
	2.300
	29.573

	13
	AMR-WB@6.6
	C/I=03 dB (FER≈5.0 %)
	Car
	96
	2.177
	0.929
	2.363
	1.991
	26.676

	14
	AMR-WB@8.85
	No errors
	Car
	96
	3.385
	0.899
	3.565
	3.206
	38.492

	15
	AMR-WB@8.85
	C/I=06 dB (FER≈1.0 %)
	Car
	96
	3.240
	1.034
	3.446
	3.033
	36.962

	16
	AMR-WB@8.85
	C/I=05 dB (FER≈2.5 %)
	Car
	96
	2.927
	1.008
	3.129
	2.725
	33.902

	17
	AMR-WB@8.85
	C/I=04 dB (FER≈5.7 %)
	Car
	96
	2.313
	0.898
	2.492
	2.133
	28.050

	18
	AMR-WB@12.65
	No errors
	Car
	96
	4.198
	0.816
	4.361
	4.035
	51.332

	19
	AMR-WB@12.65
	C/I=10 dB (FER≈0.4 %)
	Car
	96
	4.229
	0.801
	4.389
	4.069
	52.243

	20
	AMR-WB@12.65
	C/I=09 dB (FER≈1.0 %)
	Car
	96
	3.875
	0.897
	4.055
	3.695
	44.736

	21
	AMR-WB@12.65
	C/I=08 dB (FER≈2.1 %)
	Car
	96
	3.583
	0.937
	3.771
	3.396
	40.749

	22
	AMR-WB@12.65
	C/I=07 dB (FER≈4.6 %)
	Car
	96
	2.906
	0.941
	3.095
	2.718
	33.704

	23
	AMR-WB@14.25
	No errors
	Car
	96
	4.354
	0.665
	4.487
	4.221
	57.057

	24
	AMR-WB@14.25
	C/I=12 dB (FER≈0.2 %)
	Car
	96
	4.302
	0.727
	4.448
	4.157
	54.756

	25
	AMR-WB@14.25
	C/I=11 dB (FER≈0.7 %)
	Car
	96
	4.188
	0.812
	4.350
	4.025
	51.046

	26
	AMR-WB@14.25
	C/I=10 dB (FER≈1.7 %)
	Car
	96
	4.063
	0.737
	4.210
	3.915
	48.098

	27
	AMR-WB@14.25
	C/I=09 dB (FER≈3.3 %)
	Car
	96
	3.833
	0.890
	4.011
	3.655
	44.096

	28
	AMR-WB@15.85
	No errors
	Car
	96
	4.490
	0.680
	4.626
	4.353
	69.509

	29
	AMR-WB@15.85
	C/I=13 dB (FER≈0.2 %)
	Car
	96
	4.167
	0.816
	4.330
	4.003
	50.495


	30
	AMR-WB@15.85
	C/I=12 dB (FER≈0.7 %)
	Car
	96
	4.240
	0.791
	4.398
	4.081
	52.565

	31
	AMR-WB@15.85
	C/I=11 dB (FER≈1.4 %)
	Car
	96
	3.917
	0.937
	4.104
	3.729
	45.409

	32
	AMR-WB@15.85
	C/I=10 dB (FER≈3.1 %)
	Car
	96
	3.667
	0.902
	3.847
	3.486
	41.788

	33
	AMR-WB@18.25
	No errors
	Car
	96
	4.625
	0.603
	4.746
	4.504
	-

	34
	AMR-WB@18.25
	C/I=15 dB (FER≈0.6 %)
	Car
	96
	4.385
	0.731
	4.532
	4.239
	58.768

	35
	AMR-WB@18.25
	C/I=14 dB (FER≈1.4 %)
	Car
	96
	4.219
	0.823
	4.383
	4.054
	51.930

	36
	AMR-WB@18.25
	C/I=13 dB (FER≈2.7 %)
	Car
	96
	3.948
	0.910
	4.130
	3.766
	45.937

	37
	AMR-WB@19.85
	No errors
	Car
	96
	4.615
	0.622
	4.739
	4.490
	-

	38
	AMR-WB@19.85
	C/I=14 dB (FER≈0.5 %)
	Car
	96
	4.146
	0.833
	4.313
	3.979
	49.972

	39
	AMR-WB@19.85
	C/I=13 dB (FER≈1.1 %)
	Car
	96
	3.927
	0.861
	4.099
	3.755
	45.582

	40
	AMR-WB@19.85
	C/I=12 dB (FER≈2.5 %)
	Car
	96
	3.708
	0.962
	3.901
	3.516
	42.332


Legend: 
Cnd: Condition number; Factor: impairment for a given condition; Noise: Background noise type; Y is Degradation Mean Opinion Score (DMOS), SD is standard deviation, +95% and -95% are respectively the upper and lower 95% confidence interval; FER: frame erasure rate.

Table 2(a): Rank-ordered test conditions grouped by impairment type for Experiment 2A

	Cnd.
	Codec
	Factor
	Votes
	Y(all)
	SD(all)
	+95%
	-95%
	LSD
	HSD

	8
	G.722@64
	No tandem
	96
	3.781
	0.823
	3.946
	3.617
	|
	|

	10
	G.722.1@24
	No tandem
	96
	3.688
	0.898
	3.867
	3.508
	|
	||

	9
	G.722@48
	No tandem
	96
	3.427
	0.843
	3.596
	3.258
	 |
	 ||

	11
	G.722.1@24
	G.722.1@24
	96
	3.146
	0.951
	3.336
	2.956
	  |
	  |

	12
	AMR-WB@6.6
	No tandem
	96
	3.042
	0.994
	3.240
	2.843
	|
	|

	15
	G.722@48
	AMR-WB@6.6
	96
	2.813
	0.944
	3.001
	2.624
	||
	||

	13
	AMR-WB@6.6
	G.722@64
	96
	2.771
	0.852
	2.941
	2.600
	 |
	||

	16
	AMR-WB@6.6
	G.722.1@24
	96
	2.750
	0.995
	2.949
	2.551
	 |
	||

	14
	AMR-WB@6.6
	G.722@48
	96
	2.479
	0.882
	2.656
	2.303
	  |
	 |

	17
	AMR-WB@8.85
	No tandem
	96
	3.573
	0.915
	3.756
	3.390
	|
	|

	20
	G.722@48
	AMR-WB@8.85
	96
	3.208
	0.807
	3.370
	3.047
	 |
	 |

	18
	AMR-WB@8.85
	G.722@64
	96
	3.188
	0.825
	3.352
	3.023
	 |
	 |

	21
	AMR-WB@8.85
	G.722.1@24
	96
	3.146
	0.808
	3.307
	2.984
	 |
	 |

	19
	AMR-WB@8.85
	G.722@48
	96
	2.771
	0.761
	2.923
	2.619
	  |
	  |

	22
	AMR-WB@12.65
	No tandem
	96
	3.927
	0.798
	4.087
	3.767
	|
	|

	26
	AMR-WB@12.65
	G.722.1@24
	96
	3.563
	0.818
	3.726
	3.399
	 |
	 |

	25
	G.722@48
	AMR-WB@12.65
	96
	3.563
	0.844
	3.731
	3.394
	 |
	 |

	23
	AMR-WB@12.65
	G.722@64
	96
	3.406
	0.815
	3.569
	3.243
	 |
	 ||

	24
	AMR-WB@12.65
	G.722@48
	96
	3.094
	0.884
	3.270
	2.917
	  |
	  |

	27
	AMR-WB@14.25
	No tandem
	96
	4.052
	0.813
	4.215
	3.890
	|
	|

	30
	G.722@48
	AMR-WB@14.25
	96
	3.521
	0.821
	3.685
	3.357
	 |
	 |

	31
	AMR-WB@14.25
	G.722.1@24
	96
	3.500
	0.846
	3.669
	3.331
	 |
	 |

	28
	AMR-WB@14.25
	G.722@64
	96
	3.490
	0.871
	3.664
	3.315
	 |
	 |

	29
	AMR-WB@14.25
	G.722@48
	96
	3.198
	0.816
	3.361
	3.035
	  |
	 |

	32
	AMR-WB@15.85
	No tandem
	96
	4.177
	0.871
	4.351
	4.003
	|
	|

	36
	AMR-WB@15.85
	G.722.1@24
	96
	3.688
	0.910
	3.869
	3.506
	 |
	 |

	33
	AMR-WB@15.85
	G.722@64
	96
	3.604
	0.876
	3.779
	3.429
	 |
	 |

	35
	G.722@48
	AMR-WB@15.85
	96
	3.573
	0.880
	3.749
	3.397
	 |
	 |

	34
	AMR-WB@15.85
	G.722@48
	96
	3.156
	0.955
	3.347
	2.965
	  |
	  |

	37
	AMR-WB@18.25
	No tandem
	96
	4.125
	0.849
	4.295
	3.955
	|
	|

	40
	G.722@48
	AMR-WB@18.25
	96
	3.740
	0.811
	3.902
	3.577
	 |
	 |

	41
	AMR-WB@18.25
	G.722.1@24
	96
	3.677
	0.801
	3.837
	3.517
	 |
	 |

	38
	AMR-WB@18.25
	G.722@64
	96
	3.573
	0.867
	3.746
	3.399
	 |
	 |

	39
	AMR-WB@18.25
	G.722@48
	96
	3.302
	0.908
	3.484
	3.121
	  |
	  |

	42
	AMR-WB@19.85
	No tandem
	96
	4.125
	0.824
	4.290
	3.960
	|
	|

	46
	AMR-WB@19.85
	G.722.1@24
	96
	3.688
	0.874
	3.862
	3.513
	 |
	 |

	43
	AMR-WB@19.85
	G.722@64
	96
	3.667
	0.829
	3.833
	3.501
	 |
	 |

	45
	G.722@48
	AMR-WB@19.85
	96
	3.573
	0.707
	3.714
	3.431
	 |
	 ||

	44
	AMR-WB@19.85
	G.722@48
	96
	3.271
	1.031
	3.477
	3.065
	  |
	  |

	47
	AMR-WB@23.05
	No tandem
	96
	4.177
	0.754
	4.328
	4.026
	|
	|

	48
	AMR-WB@23.05
	G.722@64
	96
	3.656
	0.892
	3.835
	3.478
	 |
	 |

	51
	AMR-WB@23.05
	G.722.1@24
	96
	3.635
	0.809
	3.797
	3.473
	 |
	 |

	50
	G.722@48
	AMR-WB@23.05
	96
	3.604
	0.840
	3.772
	3.436
	 |
	 ||

	49
	AMR-WB@23.05
	G.722@48
	96
	3.281
	0.855
	3.452
	3.110
	  |
	  |

	52
	AMR-WB@23.85
	No tandem
	96
	4.177
	0.808
	4.339
	4.015
	|
	|

	56
	AMR-WB@23.85
	G.722.1@24
	96
	3.625
	0.965
	3.818
	3.432
	 |
	 |

	53
	AMR-WB@23.85
	G.722@64
	96
	3.563
	0.844
	3.731
	3.394
	 |
	 ||

	55
	G.722@48
	AMR-WB@23.85
	96
	3.531
	0.845
	3.700
	3.362
	 |
	 ||

	54
	AMR-WB@23.85
	G.722@48
	96
	3.240
	0.891
	3.418
	3.061
	  |
	  |

	1
	Direct
	P.341
	96
	4.375
	0.785
	4.532
	4.218
	
	

	2
	MNRU
	Q=45dB
	96
	4.010
	0.888
	4.188
	3.833
	
	

	3
	MNRU
	Q=37dB
	96
	3.750
	1.026
	3.955
	3.545
	N
	N

	4
	MNRU
	Q=29dB
	96
	2.917
	0.867
	3.090
	2.743
	/
	/

	5
	MNRU
	Q=21dB
	96
	1.990
	0.703
	2.130
	1.849
	A
	A

	6
	MNRU
	Q=13dB
	96
	1.333
	0.643
	1.462
	1.205
	
	

	7
	MNRU
	Q=05dB
	96
	1.010
	0.102
	1.031
	0.990
	
	


Legend: 
Cnd: Condition number; Factor: impairment for a given condition; Y is Mean Opinion Score, SD is Standard Deviation, +95% and -95% are respectively the upper and lower 95% confidence interval; LSD is Student’s t-test Least Significant Difference; HSD is Tukey’s Honestly Significant Difference. N/A denotes not applicable

Table 2(b): Rank-ordered test conditions grouped by impairment type for Experiment 6A

	Cnd.
	Codec
	Factor(*)
	Noise
	Votes
	Y(all)
	SD(all)
	+95%
	-95%
	LSD
	HSD

	7
	G.722@64
	No errors
	Car
	96
	4.375
	0.785
	4.532
	4.218
	|
	|

	8
	G.722@56
	No errors
	Car
	96
	4.302
	0.822
	4.467
	4.138
	|
	|

	9
	G.722@48
	No errors
	Car
	96
	3.990
	0.935
	4.177
	3.803
	 |
	 |

	10
	AMR-WB@6.6
	No errors
	Car
	96
	2.688
	0.998
	2.887
	2.488
	|
	|

	11
	AMR-WB@6.6
	C/I=05 dB (FER≈1.0 %)
	Car
	96
	2.625
	0.943
	2.814
	2.436
	|
	|

	12
	AMR-WB@6.6
	C/I=04 dB (FER≈2.2 %)
	Car
	96
	2.469
	0.845
	2.638
	2.300
	|
	||

	13
	AMR-WB@6.6
	C/I=03 dB (FER≈5.0 %)
	Car
	96
	2.177
	0.929
	2.363
	1.991
	 |
	 |

	14
	AMR-WB@8.85
	No errors
	Car
	96
	3.385
	0.899
	3.565
	3.206
	|
	|

	15
	AMR-WB@8.85
	C/I=06 dB (FER≈1.0 %)
	Car
	96
	3.240
	1.034
	3.446
	3.033
	|
	||

	16
	AMR-WB@8.85
	C/I=05 dB (FER≈2.5 %)
	Car
	96
	2.927
	1.008
	3.129
	2.725
	 |
	 |

	17
	AMR-WB@8.85
	C/I=04 dB (FER≈5.7 %)
	Car
	96
	2.313
	0.898
	2.492
	2.133
	  |
	  |

	19
	AMR-WB@12.65
	C/I=10 dB (FER≈0.4 %)
	Car
	96
	4.229
	0.801
	4.389
	4.069
	|
	|

	18
	AMR-WB@12.65
	No errors
	Car
	96
	4.198
	0.816
	4.361
	4.035
	|
	||

	20
	AMR-WB@12.65
	C/I=09 dB (FER≈1.0 %)
	Car
	96
	3.875
	0.897
	4.055
	3.695
	 |
	 ||

	21
	AMR-WB@12.65
	C/I=08 dB (FER≈2.1 %)
	Car
	96
	3.583
	0.937
	3.771
	3.396
	  |
	  |

	22
	AMR-WB@12.65
	C/I=07 dB (FER≈4.6 %)
	Car
	96
	2.906
	0.941
	3.095
	2.718
	   |
	   |

	23
	AMR-WB@14.25
	No errors
	Car
	96
	4.354
	0.665
	4.487
	4.221
	|
	|

	24
	AMR-WB@14.25
	C/I=12 dB (FER≈0.2 %)
	Car
	96
	4.302
	0.727
	4.448
	4.157
	|
	|

	25
	AMR-WB@14.25
	C/I=11 dB (FER≈0.7 %)
	Car
	96
	4.188
	0.812
	4.350
	4.025
	||
	|

	26
	AMR-WB@14.25
	C/I=10 dB (FER≈1.7 %)
	Car
	96
	4.063
	0.737
	4.210
	3.915
	 |
	||

	27
	AMR-WB@14.25
	C/I=09 dB (FER≈3.3 %)
	Car
	96
	3.833
	0.890
	4.011
	3.655
	  |
	 |

	28
	AMR-WB@15.85
	No errors
	Car
	96
	4.490
	0.680
	4.626
	4.353
	|
	|

	30
	AMR-WB@15.85
	C/I=12 dB (FER≈0.7 %)
	Car
	96
	4.240
	0.791
	4.398
	4.081
	 |
	||

	29
	AMR-WB@15.85
	C/I=13 dB (FER≈0.2 %)
	Car
	96
	4.167
	0.816
	4.330
	4.003
	 |
	||

	31
	AMR-WB@15.85
	C/I=11 dB (FER≈1.4 %)
	Car
	96
	3.917
	0.937
	4.104
	3.729
	  |
	 ||

	32
	AMR-WB@15.85
	C/I=10 dB (FER≈3.1 %)
	Car
	96
	3.667
	0.902
	3.847
	3.486
	   |
	  |

	33
	AMR-WB@18.25
	No errors
	Car
	96
	4.625
	0.603
	4.746
	4.504
	|
	|

	34
	AMR-WB@18.25
	C/I=15 dB (FER≈0.6 %)
	Car
	96
	4.385
	0.731
	4.532
	4.239
	 |
	||

	35
	AMR-WB@18.25
	C/I=14 dB (FER≈1.4 %)
	Car
	96
	4.219
	0.823
	4.383
	4.054
	 |
	 ||

	36
	AMR-WB@18.25
	C/I=13 dB (FER≈2.7 %)
	Car
	96
	3.948
	0.910
	4.130
	3.766
	  |
	  |

	37
	AMR-WB@19.85
	No errors
	Car
	96
	4.615
	0.622
	4.739
	4.490
	|
	|

	38
	AMR-WB@19.85
	C/I=14 dB (FER≈0.5 %)
	Car
	96
	4.146
	0.833
	4.313
	3.979
	 |
	 |

	39
	AMR-WB@19.85
	C/I=13 dB (FER≈1.1 %)
	Car
	96
	3.927
	0.861
	4.099
	3.755
	 ||
	 ||

	40
	AMR-WB@19.85
	C/I=12 dB (FER≈2.5 %)
	Car
	96
	3.708
	0.962
	3.901
	3.516
	  |
	  |

	1
	Direct
	Car@15dB
	Car
	96
	4.719
	0.575
	4.834
	4.604
	
	

	2
	MNRU
	Q=45dB
	Car
	96
	4.552
	0.647
	4.681
	4.423
	
	

	3
	MNRU
	Q=35dB
	Car
	96
	3.042
	1.065
	3.255
	2.829
	N
	N

	4
	MNRU
	Q=25dB
	Car
	96
	2.021
	1.095
	2.240
	1.802
	/
	/



	5
	MNRU
	Q=15dB
	Car
	96
	1.354
	0.665
	1.487
	1.221
	A
	A

	6
	MNRU
	Q=05dB
	Car
	96
	1.073
	0.261
	1.125
	1.021
	
	


Legend: 
Cnd: Condition number; Factor: impairment for a given condition; Noise: Background noise type; Y is Degradation Mean Opinion Score, SD is Standard Deviation, +95% and -95% are respectively the upper and lower 95% confidence interval; LSD is Student’s t-test Least Significant Difference; HSD is Tukey’s Honestly Significant Difference. N/A denotes “not applicable”. FER denotes frame erasure rate

(*) Note:
Although the different error conditions have different C/I values, the set of effective frame erasure rates for the different AMR‑WB modes is roughly equivalent because of the different channel encodings used in each mode (lower rate modes have stronger protection than higher rate modes).

Annex A: Complete set of statistical comparisons

A.1
Experiment 2A

Summary Voting Data for Experiment 2A

	
	
	
	Per-talker averages
	Combined
	Voting Distribution

	Condition
	Coder
	Factor
	Nt
	M1
	M2
	F1
	F2
	N
	Yc
	Sc
	CI
	+95%
	-95%
	5
	4
	3
	2
	1
	PoW
	PoW%

	1
	Direct
	P.341
	24
	4.17
	4.46
	4.33
	4.54
	96
	4.375
	0.785
	0.157
	4.532
	4.218
	53
	27
	15
	1
	0
	1
	0.010

	2
	MNRU
	Q=45dB
	24
	3.71
	3.92
	4.04
	4.38
	96
	4.010
	0.888
	0.178
	4.188
	3.832
	32
	39
	19
	6
	0
	6
	0.063

	3
	MNRU
	Q=37dB
	24
	3.71
	4.08
	3.38
	3.83
	96
	3.750
	1.026
	0.205
	3.955
	3.545
	25
	37
	20
	13
	1
	14
	0.146

	4
	MNRU
	Q=29dB
	24
	2.88
	3.29
	2.29
	3.21
	96
	2.917
	0.867
	0.173
	3.090
	2.744
	4
	18
	42
	30
	2
	32
	0.333

	5
	MNRU
	Q=21dB
	24
	2.13
	2.08
	1.88
	1.88
	96
	1.990
	0.703
	0.141
	2.131
	1.849
	0
	3
	14
	58
	21
	79
	0.823

	6
	MNRU
	Q=13dB
	24
	1.42
	1.25
	1.13
	1.54
	96
	1.333
	0.643
	0.129
	1.462
	1.204
	0
	2
	3
	20
	71
	91
	0.948

	7
	MNRU
	Q=05dB
	24
	1.00
	1.04
	1.00
	1.00
	96
	1.010
	0.102
	0.020
	1.030
	0.990
	0
	0
	0
	1
	95
	96
	1.000

	8
	G.722@64
	1x
	24
	3.75
	3.71
	3.67
	4.00
	96
	3.781
	0.823
	0.165
	3.946
	3.616
	19
	42
	30
	5
	0
	5
	0.052

	9
	G.722@48
	1x
	24
	3.38
	3.17
	3.38
	3.79
	96
	3.427
	0.843
	0.169
	3.596
	3.258
	9
	36
	38
	13
	0
	13
	0.135

	10
	G.722.1@24
	1x
	24
	3.58
	3.33
	3.71
	4.13
	96
	3.688
	0.898
	0.180
	3.868
	3.508
	18
	40
	28
	10
	0
	10
	0.104

	11
	G.722.1@24
	G.722.1@24
	24
	3.33
	2.71
	3.13
	3.42
	96
	3.146
	0.951
	0.190
	3.336
	2.956
	7
	26
	41
	18
	4
	22
	0.229

	12
	AMR-WB@6.6
	1x
	24
	3.21
	2.79
	2.88
	3.29
	96
	3.042
	0.994
	0.199
	3.241
	2.843
	6
	27
	32
	27
	4
	31
	0.323

	13
	AMR-WB@6.6
	G.722@64
	24
	2.46
	2.58
	2.83
	3.21
	96
	2.771
	0.852
	0.170
	2.941
	2.601
	2
	16
	40
	34
	4
	38
	0.396

	14
	AMR-WB@6.6
	G.722@48
	24
	2.38
	2.21
	2.46
	2.88
	96
	2.479
	0.882
	0.176
	2.655
	2.303
	0
	13
	32
	39
	12
	51
	0.531

	15
	G.722@48
	AMR-WB@6.6
	24
	2.42
	2.75
	2.71
	3.38
	96
	2.813
	0.944
	0.189
	3.002
	2.624
	4
	18
	35
	34
	5
	39
	0.406

	16
	AMR-WB@6.6
	G.722.1@24
	24
	2.75
	2.58
	2.79
	2.88
	96
	2.750
	0.995
	0.199
	2.949
	2.551
	6
	13
	35
	35
	7
	42
	0.438

	17
	AMR-WB@8.85
	1x
	24
	3.88
	3.13
	3.17
	4.13
	96
	3.573
	0.915
	0.183
	3.756
	3.390
	14
	39
	33
	8
	2
	10
	0.104

	18
	AMR-WB@8.85
	G.722@64
	24
	2.92
	3.08
	3.00
	3.75
	96
	3.188
	0.825
	0.165
	3.353
	3.023
	5
	28
	43
	20
	0
	20
	0.208

	19
	AMR-WB@8.85
	G.722@48
	24
	2.79
	2.50
	2.71
	3.08
	96
	2.771
	0.761
	0.152
	2.923
	2.619
	1
	14
	45
	34
	2
	36
	0.375

	20
	G.722@48
	AMR-WB@8.85
	24
	3.21
	2.96
	3.13
	3.54
	96
	3.208
	0.807
	0.161
	3.369
	3.047
	4
	31
	42
	19
	0
	19
	0.198

	21
	AMR-WB@8.85
	G.722.1@24
	24
	3.08
	2.88
	3.21
	3.42
	96
	3.146
	0.808
	0.162
	3.308
	2.984
	6
	20
	53
	16
	1
	17
	0.177

	22
	AMR-WB@12.65
	1x
	24
	4.25
	3.96
	3.42
	4.08
	96
	3.927
	0.798
	0.160
	4.087
	3.767
	24
	44
	25
	3
	0
	3
	0.031

	23
	AMR-WB@12.65
	G.722@64
	24
	3.25
	3.25
	3.29
	3.83
	96
	3.406
	0.815
	0.163
	3.569
	3.243
	7
	37
	41
	10
	1
	11
	0.115

	24
	AMR-WB@12.65
	G.722@48
	24
	3.04
	2.83
	3.00
	3.50
	96
	3.094
	0.884
	0.177
	3.271
	2.917
	6
	24
	39
	27
	0
	27
	0.281

	25
	G.722@48
	AMR-WB@12.65
	24
	3.50
	3.54
	3.25
	3.96
	96
	3.563
	0.844
	0.169
	3.732
	3.394
	12
	40
	34
	10
	0
	10
	0.104

	26
	AMR-WB@12.65
	G.722.1@24
	24
	3.46
	3.42
	3.54
	3.83
	96
	3.563
	0.818
	0.164
	3.727
	3.399
	9
	46
	32
	8
	1
	9
	0.094

	27
	AMR-WB@14.25
	1x
	24
	4.08
	3.79
	3.96
	4.38
	96
	4.052
	0.813
	0.163
	4.215
	3.889
	32
	39
	23
	2
	0
	2
	0.021

	28
	AMR-WB@14.25
	G.722@64
	24
	3.25
	3.38
	3.46
	3.88
	96
	3.490
	0.871
	0.174
	3.664
	3.316
	12
	35
	37
	12
	0
	12
	0.125

	29
	AMR-WB@14.25
	G.722@48
	24
	3.04
	3.04
	3.13
	3.58
	96
	3.198
	0.816
	0.163
	3.361
	3.035
	3
	33
	41
	18
	1
	19
	0.198

	30
	G.722@48
	AMR-WB@14.25
	24
	3.58
	3.54
	3.13
	3.83
	96
	3.521
	0.821
	0.164
	3.685
	3.357
	12
	34
	42
	8
	0
	8
	0.083

	31
	AMR-WB@14.25
	G.722.1@24
	24
	3.33
	3.17
	3.63
	3.88
	96
	3.500
	0.846
	0.169
	3.669
	3.331
	9
	42
	34
	10
	1
	11
	0.115

	32
	AMR-WB@15.85
	1x
	24
	4.25
	4.00
	3.92
	4.54
	96
	4.177
	0.871
	0.174
	4.351
	4.003
	41
	36
	14
	5
	0
	5
	0.052

	33
	AMR-WB@15.85
	G.722@64
	24
	3.75
	3.21
	3.67
	3.79
	96
	3.604
	0.876
	0.175
	3.779
	3.429
	16
	35
	36
	9
	0
	9
	0.094

	34
	AMR-WB@15.85
	G.722@48
	24
	3.08
	2.83
	3.17
	3.54
	96
	3.156
	0.955
	0.191
	3.347
	2.965
	8
	26
	37
	23
	2
	25
	0.260

	35
	G.722@48
	AMR-WB@15.85
	24
	3.54
	3.38
	3.50
	3.88
	96
	3.573
	0.880
	0.176
	3.749
	3.397
	15
	35
	36
	10
	0
	10
	0.104

	36
	AMR-WB@15.85
	G.722.1@24
	24
	3.58
	3.46
	3.71
	4.00
	96
	3.688
	0.910
	0.182
	3.870
	3.506
	20
	35
	32
	9
	0
	9
	0.094

	37
	AMR-WB@18.25
	1x
	24
	4.00
	4.04
	4.13
	4.33
	96
	4.125
	0.849
	0.170
	4.295
	3.955
	38
	35
	20
	3
	0
	3
	0.031

	38
	AMR-WB@18.25
	G.722@64
	24
	3.50
	3.25
	3.58
	3.96
	96
	3.573
	0.867
	0.173
	3.746
	3.400
	13
	40
	32
	11
	0
	11
	0.115

	39
	AMR-WB@18.25
	G.722@48
	24
	3.21
	3.08
	3.21
	3.71
	96
	3.302
	0.908
	0.182
	3.484
	3.120
	10
	28
	39
	19
	0
	19
	0.198

	40
	G.722@48
	AMR-WB@18.25
	24
	3.79
	3.71
	3.46
	4.00
	96
	3.740
	0.811
	0.162
	3.902
	3.578
	18
	39
	35
	4
	0
	4
	0.042

	41
	AMR-WB@18.25
	G.722.1@24
	24
	3.67
	3.38
	3.71
	3.96
	96
	3.677
	0.801
	0.160
	3.837
	3.517
	15
	40
	36
	5
	0
	5
	0.052

	42
	AMR-WB@19.85
	1x
	24
	4.00
	4.25
	3.96
	4.29
	96
	4.125
	0.824
	0.165
	4.290
	3.960
	36
	39
	18
	3
	0
	3
	0.031

	43
	AMR-WB@19.85
	G.722@64
	24
	3.58
	3.54
	3.50
	4.04
	96
	3.667
	0.829
	0.166
	3.833
	3.501
	16
	38
	36
	6
	0
	6
	0.063

	44
	AMR-WB@19.85
	G.722@48
	24
	3.17
	2.88
	3.42
	3.63
	96
	3.271
	1.031
	0.206
	3.477
	3.065
	12
	28
	33
	20
	3
	23
	0.240

	45
	G.722@48
	AMR-WB@19.85
	24
	3.50
	3.50
	3.33
	3.96
	96
	3.573
	0.707
	0.141
	3.714
	3.432
	7
	46
	38
	5
	0
	5
	0.052

	46
	AMR-WB@19.85
	G.722.1@24
	24
	3.75
	3.54
	3.50
	3.96
	96
	3.688
	0.874
	0.175
	3.863
	3.513
	16
	44
	26
	10
	0
	10
	0.104

	47
	AMR-WB@23.05
	1x
	24
	3.96
	3.96
	4.21
	4.58
	96
	4.177
	0.754
	0.151
	4.328
	4.026
	36
	42
	17
	1
	0
	1
	0.010

	48
	AMR-WB@23.05
	G.722@64
	24
	3.54
	3.54
	3.50
	4.04
	96
	3.656
	0.892
	0.178
	3.834
	3.478
	17
	38
	33
	7
	1
	8
	0.083

	49
	AMR-WB@23.05
	G.722@48
	24
	3.33
	2.96
	3.21
	3.63
	96
	3.281
	0.855
	0.171
	3.452
	3.110
	6
	33
	40
	16
	1
	17
	0.177

	50
	G.722@48
	AMR-WB@23.05
	24
	3.58
	3.33
	3.63
	3.88
	96
	3.604
	0.840
	0.168
	3.772
	3.436
	13
	41
	33
	9
	0
	9
	0.094

	51
	AMR-WB@23.05
	G.722.1@24
	24
	3.54
	3.38
	3.58
	4.04
	96
	3.635
	0.809
	0.162
	3.797
	3.473
	11
	48
	28
	9
	0
	9
	0.094

	52
	AMR-WB@23.85
	1x
	24
	4.04
	4.04
	4.17
	4.46
	96
	4.177
	0.808
	0.162
	4.339
	4.015
	40
	34
	21
	1
	0
	1
	0.010

	53
	AMR-WB@23.85
	G.722@64
	24
	3.50
	3.38
	3.54
	3.83
	96
	3.563
	0.844
	0.169
	3.732
	3.394
	14
	34
	40
	8
	0
	8
	0.083

	54
	AMR-WB@23.85
	G.722@48
	24
	3.21
	3.21
	2.96
	3.58
	96
	3.240
	0.891
	0.178
	3.418
	3.062
	8
	28
	39
	21
	0
	21
	0.219

	55
	G.722@48
	AMR-WB@23.85
	24
	3.63
	3.21
	3.33
	3.96
	96
	3.531
	0.845
	0.169
	3.700
	3.362
	12
	37
	37
	10
	0
	10
	0.104

	56
	AMR-WB@23.85
	G.722.1@24
	24
	3.54
	3.33
	3.71
	3.92
	96
	3.625
	0.965
	0.193
	3.818
	3.432
	18
	38
	27
	12
	1
	13
	0.135


Specific comparisons as per the test plan for Experiment 2A

(Y is the MOS value; S is the standard deviation; Difference is Yref-Ytest; MSD is the minimum significant difference, as determined by Student’s t threshold times the pooled standard error estimate.)

	t-tests (Equation 1A) ["Not worse than"]
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	One encoding re G.722@48
	
	
	
	
	
	
	
	
	95%
	
	99%
	

	Type
	Reference
	Candidate
	Reference
	Test Codec
	Factor
	N
	Yref
	Ytest
	Sref
	Stest
	Difference
	MSD
	t-test
	MSD
	t-test

	I
	9
	12
	G.722@48
	AMR-WB@6.6
	1x
	96
	3.427
	3.042
	0.843
	0.994
	0.385
	0.220
	Fail
	0.312
	Fail

	I
	9
	17
	G.722@48
	AMR-WB@8.85
	1x
	96
	3.427
	3.573
	0.843
	0.915
	-0.146
	0.210
	Pass
	0.298
	Pass

	I
	9
	22
	G.722@48
	AMR-WB@12.65
	1x
	96
	3.427
	3.927
	0.843
	0.798
	-0.500
	0.196
	Pass
	0.278
	Pass

	I
	9
	27
	G.722@48
	AMR-WB@14.25
	1x
	96
	3.427
	4.052
	0.843
	0.813
	-0.625
	0.198
	Pass
	0.280
	Pass

	I
	9
	32
	G.722@48
	AMR-WB@15.85
	1x
	96
	3.427
	4.177
	0.843
	0.871
	-0.750
	0.204
	Pass
	0.290
	Pass

	I
	9
	37
	G.722@48
	AMR-WB@18.25
	1x
	96
	3.427
	4.125
	0.843
	0.849
	-0.698
	0.202
	Pass
	0.286
	Pass

	I
	9
	42
	G.722@48
	AMR-WB@19.85
	1x
	96
	3.427
	4.125
	0.843
	0.824
	-0.698
	0.199
	Pass
	0.282
	Pass

	I
	9
	47
	G.722@48
	AMR-WB@23.05
	1x
	96
	3.427
	4.177
	0.843
	0.754
	-0.750
	0.191
	Pass
	0.271
	Pass

	I
	9
	52
	G.722@48
	AMR-WB@23.85
	1x
	96
	3.427
	4.177
	0.843
	0.808
	-0.750
	0.197
	Pass
	0.280
	Pass

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	One encoding re G.722@64
	
	
	
	
	
	
	
	
	95%
	
	99%
	

	Type
	Reference
	Candidate
	Reference
	Test Codec
	Factor
	N
	Yref
	Ytest
	Sref
	Stest
	Difference
	MSD
	t-test
	MSD
	t-test

	I
	8
	12
	G.722@64
	AMR-WB@6.6
	1x
	96
	3.781
	3.042
	0.823
	0.994
	0.739
	0.218
	Fail
	0.309
	Fail

	I
	8
	17
	G.722@64
	AMR-WB@8.85
	1x
	96
	3.781
	3.573
	0.823
	0.915
	0.208
	0.208
	Fail
	0.295
	Pass

	I
	8
	22
	G.722@64
	AMR-WB@12.65
	1x
	96
	3.781
	3.927
	0.823
	0.798
	-0.146
	0.193
	Pass
	0.274
	Pass

	I
	8
	27
	G.722@64
	AMR-WB@14.25
	1x
	96
	3.781
	4.052
	0.823
	0.813
	-0.271
	0.195
	Pass
	0.277
	Pass

	I
	8
	32
	G.722@64
	AMR-WB@15.85
	1x
	96
	3.781
	4.177
	0.823
	0.871
	-0.396
	0.202
	Pass
	0.287
	Pass

	I
	8
	37
	G.722@64
	AMR-WB@18.25
	1x
	96
	3.781
	4.125
	0.823
	0.849
	-0.344
	0.199
	Pass
	0.283
	Pass

	I
	8
	42
	G.722@64
	AMR-WB@19.85
	1x
	96
	3.781
	4.125
	0.823
	0.824
	-0.344
	0.196
	Pass
	0.279
	Pass

	I
	8
	47
	G.722@64
	AMR-WB@23.05
	1x
	96
	3.781
	4.177
	0.823
	0.754
	-0.396
	0.188
	Pass
	0.267
	Pass

	I
	8
	52
	G.722@64
	AMR-WB@23.85
	1x
	96
	3.781
	4.177
	0.823
	0.808
	-0.396
	0.195
	Pass
	0.276
	Pass

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	One encoding re G.722.1@24
	
	
	
	
	
	
	
	
	95%
	
	99%
	

	Type
	Reference
	Candidate
	Reference
	Test Codec
	Factor
	N
	Yref
	Ytest
	Sref
	Stest
	Difference
	MSD
	t-test
	MSD
	t-test

	I
	10
	12
	G.722.1@24
	AMR-WB@6.6
	1x
	96
	3.688
	3.042
	0.898
	0.994
	0.646
	0.226
	Fail
	0.321
	Fail

	I
	10
	17
	G.722.1@24
	AMR-WB@8.85
	1x
	96
	3.688
	3.573
	0.898
	0.915
	0.115
	0.216
	Pass
	0.307
	Pass

	I
	10
	22
	G.722.1@24
	AMR-WB@12.65
	1x
	96
	3.688
	3.927
	0.898
	0.798
	-0.239
	0.203
	Pass
	0.288
	Pass

	I
	10
	27
	G.722.1@24
	AMR-WB@14.25
	1x
	96
	3.688
	4.052
	0.898
	0.813
	-0.364
	0.204
	Pass
	0.290
	Pass

	I
	10
	32
	G.722.1@24
	AMR-WB@15.85
	1x
	96
	3.688
	4.177
	0.898
	0.871
	-0.489
	0.211
	Pass
	0.300
	Pass

	I
	10
	37
	G.722.1@24
	AMR-WB@18.25
	1x
	96
	3.688
	4.125
	0.898
	0.849
	-0.437
	0.208
	Pass
	0.296
	Pass

	I
	10
	42
	G.722.1@24
	AMR-WB@19.85
	1x
	96
	3.688
	4.125
	0.898
	0.824
	-0.437
	0.206
	Pass
	0.292
	Pass

	I
	10
	47
	G.722.1@24
	AMR-WB@23.05
	1x
	96
	3.688
	4.177
	0.898
	0.754
	-0.489
	0.198
	Pass
	0.281
	Pass

	I
	10
	52
	G.722.1@24
	AMR-WB@23.85
	1x
	96
	3.688
	4.177
	0.898
	0.808
	-0.489
	0.204
	Pass
	0.289
	Pass

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	t-tests (Equation 1B) ["Better than"]
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	One encoding re G.722@48
	
	
	
	
	
	
	
	
	95%
	
	99%
	

	Type
	Reference
	Candidate
	Reference
	Test Codec
	Factor
	N
	Yref
	Ytest
	Sref
	Stest
	Difference
	MSD
	t-test
	MSD
	t-test

	I
	9
	17
	G.722@48
	AMR-WB@8.85
	1x
	96
	3.427
	3.573
	0.843
	0.915
	-0.146
	0.210
	Fail
	0.298
	Fail

	I
	9
	22
	G.722@48
	AMR-WB@12.65
	1x
	96
	3.427
	3.927
	0.843
	0.798
	-0.500
	0.196
	Pass
	0.278
	Pass

	I
	9
	27
	G.722@48
	AMR-WB@14.25
	1x
	96
	3.427
	4.052
	0.843
	0.813
	-0.625
	0.198
	Pass
	0.280
	Pass

	I
	9
	32
	G.722@48
	AMR-WB@15.85
	1x
	96
	3.427
	4.177
	0.843
	0.871
	-0.750
	0.204
	Pass
	0.290
	Pass

	I
	9
	37
	G.722@48
	AMR-WB@18.25
	1x
	96
	3.427
	4.125
	0.843
	0.849
	-0.698
	0.202
	Pass
	0.286
	Pass

	I
	9
	42
	G.722@48
	AMR-WB@19.85
	1x
	96
	3.427
	4.125
	0.843
	0.824
	-0.698
	0.199
	Pass
	0.282
	Pass

	I
	9
	47
	G.722@48
	AMR-WB@23.05
	1x
	96
	3.427
	4.177
	0.843
	0.754
	-0.750
	0.191
	Pass
	0.271
	Pass

	I
	9
	52
	G.722@48
	AMR-WB@23.85
	1x
	96
	3.427
	4.177
	0.843
	0.808
	-0.750
	0.197
	Pass
	0.280
	Pass

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	One encoding re G.722.1@24
	
	
	
	
	
	
	
	
	95%
	
	99%
	

	Type
	Reference
	Candidate
	Reference
	Test Codec
	Factor
	N
	Yref
	Ytest
	Sref
	Stest
	Difference
	MSD
	t-test
	MSD
	t-test

	I
	10
	17
	G.722.1@24
	AMR-WB@8.85
	1x
	96
	3.688
	3.573
	0.898
	0.915
	0.115
	0.216
	Fail
	0.307
	Fail

	I
	10
	22
	G.722.1@24
	AMR-WB@12.65
	1x
	96
	3.688
	3.927
	0.898
	0.798
	-0.239
	0.203
	Pass
	0.288
	Fail

	I
	10
	27
	G.722.1@24
	AMR-WB@14.25
	1x
	96
	3.688
	4.052
	0.898
	0.813
	-0.364
	0.204
	Pass
	0.290
	Pass

	I
	10
	32
	G.722.1@24
	AMR-WB@15.85
	1x
	96
	3.688
	4.177
	0.898
	0.871
	-0.489
	0.211
	Pass
	0.300
	Pass

	I
	10
	37
	G.722.1@24
	AMR-WB@18.25
	1x
	96
	3.688
	4.125
	0.898
	0.849
	-0.437
	0.208
	Pass
	0.296
	Pass

	I
	10
	42
	G.722.1@24
	AMR-WB@19.85
	1x
	96
	3.688
	4.125
	0.898
	0.824
	-0.437
	0.206
	Pass
	0.292
	Pass

	I
	10
	47
	G.722.1@24
	AMR-WB@23.05
	1x
	96
	3.688
	4.177
	0.898
	0.754
	-0.489
	0.198
	Pass
	0.281
	Pass

	I
	10
	52
	G.722.1@24
	AMR-WB@23.85
	1x
	96
	3.688
	4.177
	0.898
	0.808
	-0.489
	0.204
	Pass
	0.289
	Pass

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	t-tests (Equation 1A) ["Not worse than"]
	
	
	
	
	
	
	
	
	
	
	
	

	
	Tandem re: 2XG.722.1@24
	
	
	
	
	
	
	
	
	
	95%
	
	99%
	

	Type
	Reference
	Candidate
	Reference
	Test Codec
	Factor
	N
	Yref
	Ytest
	Sref
	Stest
	Difference
	MSD
	t-test
	MSD
	t-test

	I
	11
	13
	G.722.1@24
	AMR-WB@6.6
	G.722@64
	96
	3.146
	2.771
	0.951
	0.852
	0.375
	0.215
	Fail
	0.306
	Fail

	I
	11
	14
	G.722.1@24
	AMR-WB@6.6
	G.722@48
	96
	3.146
	2.479
	0.951
	0.882
	0.667
	0.219
	Fail
	0.311
	Fail

	I
	11
	15
	G.722.1@24
	G.722@48
	AMR-WB@6.6
	96
	3.146
	2.813
	0.951
	0.944
	0.333
	0.226
	Fail
	0.321
	Fail

	I
	11
	16
	G.722.1@24
	AMR-WB@6.6
	G.722.1@24
	96
	3.146
	2.750
	0.951
	0.995
	0.396
	0.232
	Fail
	0.330
	Fail

	I
	11
	18
	G.722.1@24
	AMR-WB@8.85
	G.722@64
	96
	3.146
	3.188
	0.951
	0.825
	-0.042
	0.212
	Pass
	0.301
	Pass

	I
	11
	19
	G.722.1@24
	AMR-WB@8.85
	G.722@48
	96
	3.146
	2.771
	0.951
	0.761
	0.375
	0.205
	Fail
	0.292
	Fail

	I
	11
	20
	G.722.1@24
	G.722@48
	AMR-WB@8.85
	96
	3.146
	3.208
	0.951
	0.807
	-0.062
	0.210
	Pass
	0.299
	Pass

	I
	11
	21
	G.722.1@24
	AMR-WB@8.85
	G.722.1@24
	96
	3.146
	3.146
	0.951
	0.808
	0.000
	0.211
	Pass
	0.299
	Pass

	I
	11
	23
	G.722.1@24
	AMR-WB@12.65
	G.722@64
	96
	3.146
	3.406
	0.951
	0.815
	-0.260
	0.211
	Pass
	0.300
	Pass

	I
	11
	24
	G.722.1@24
	AMR-WB@12.65
	G.722@48
	96
	3.146
	3.094
	0.951
	0.884
	0.052
	0.219
	Pass
	0.311
	Pass

	I
	11
	25
	G.722.1@24
	G.722@48
	AMR-WB@12.65
	96
	3.146
	3.563
	0.951
	0.844
	-0.417
	0.214
	Pass
	0.304
	Pass

	I
	11
	26
	G.722.1@24
	AMR-WB@12.65
	G.722.1@24
	96
	3.146
	3.563
	0.951
	0.818
	-0.417
	0.212
	Pass
	0.300
	Pass

	I
	11
	28
	G.722.1@24
	AMR-WB@14.25
	G.722@64
	96
	3.146
	3.490
	0.951
	0.871
	-0.344
	0.218
	Pass
	0.309
	Pass

	I
	11
	29
	G.722.1@24
	AMR-WB@14.25
	G.722@48
	96
	3.146
	3.198
	0.951
	0.816
	-0.052
	0.211
	Pass
	0.300
	Pass

	I
	11
	30
	G.722.1@24
	G.722@48
	AMR-WB@14.25
	96
	3.146
	3.521
	0.951
	0.821
	-0.375
	0.212
	Pass
	0.301
	Pass

	I
	11
	31
	G.722.1@24
	AMR-WB@14.25
	G.722.1@24
	96
	3.146
	3.500
	0.951
	0.846
	-0.354
	0.215
	Pass
	0.305
	Pass

	I
	11
	33
	G.722.1@24
	AMR-WB@15.85
	G.722@64
	96
	3.146
	3.604
	0.951
	0.876
	-0.458
	0.218
	Pass
	0.310
	Pass

	I
	11
	34
	G.722.1@24
	AMR-WB@15.85
	G.722@48
	96
	3.146
	3.156
	0.951
	0.955
	-0.010
	0.227
	Pass
	0.323
	Pass

	I
	11
	35
	G.722.1@24
	G.722@48
	AMR-WB@15.85
	96
	3.146
	3.573
	0.951
	0.880
	-0.427
	0.219
	Pass
	0.310
	Pass

	I
	11
	36
	G.722.1@24
	AMR-WB@15.85
	G.722.1@24
	96
	3.146
	3.688
	0.951
	0.910
	-0.542
	0.222
	Pass
	0.315
	Pass

	I
	11
	38
	G.722.1@24
	AMR-WB@18.25
	G.722@64
	96
	3.146
	3.573
	0.951
	0.867
	-0.427
	0.217
	Pass
	0.308
	Pass

	I
	11
	39
	G.722.1@24
	AMR-WB@18.25
	G.722@48
	96
	3.146
	3.302
	0.951
	0.908
	-0.156
	0.222
	Pass
	0.315
	Pass

	I
	11
	40
	G.722.1@24
	G.722@48
	AMR-WB@18.25
	96
	3.146
	3.740
	0.951
	0.811
	-0.594
	0.211
	Pass
	0.299
	Pass

	I
	11
	41
	G.722.1@24
	AMR-WB@18.25
	G.722.1@24
	96
	3.146
	3.677
	0.951
	0.801
	-0.531
	0.210
	Pass
	0.298
	Pass

	I
	11
	43
	G.722.1@24
	AMR-WB@19.85
	G.722@64
	96
	3.146
	3.667
	0.951
	0.829
	-0.521
	0.213
	Pass
	0.302
	Pass

	I
	11
	44
	G.722.1@24
	AMR-WB@19.85
	G.722@48
	96
	3.146
	3.271
	0.951
	1.031
	-0.125
	0.237
	Pass
	0.336
	Pass

	I
	11
	45
	G.722.1@24
	G.722@48
	AMR-WB@19.85
	96
	3.146
	3.573
	0.951
	0.707
	-0.427
	0.200
	Pass
	0.284
	Pass

	I
	11
	46
	G.722.1@24
	AMR-WB@19.85
	G.722.1@24
	96
	3.146
	3.688
	0.951
	0.874
	-0.542
	0.218
	Pass
	0.309
	Pass

	I
	11
	48
	G.722.1@24
	AMR-WB@23.05
	G.722@64
	96
	3.146
	3.656
	0.951
	0.892
	-0.510
	0.220
	Pass
	0.312
	Pass

	I
	11
	49
	G.722.1@24
	AMR-WB@23.05
	G.722@48
	96
	3.146
	3.281
	0.951
	0.855
	-0.135
	0.216
	Pass
	0.306
	Pass

	I
	11
	50
	G.722.1@24
	G.722@48
	AMR-WB@23.05
	96
	3.146
	3.604
	0.951
	0.840
	-0.458
	0.214
	Pass
	0.304
	Pass

	I
	11
	51
	G.722.1@24
	AMR-WB@23.05
	G.722.1@24
	96
	3.146
	3.635
	0.951
	0.809
	-0.489
	0.211
	Pass
	0.299
	Pass

	I
	11
	53
	G.722.1@24
	AMR-WB@23.85
	G.722@64
	96
	3.146
	3.563
	0.951
	0.844
	-0.417
	0.214
	Pass
	0.304
	Pass

	I
	11
	54
	G.722.1@24
	AMR-WB@23.85
	G.722@48
	96
	3.146
	3.240
	0.951
	0.891
	-0.094
	0.220
	Pass
	0.312
	Pass

	I
	11
	55
	G.722.1@24
	G.722@48
	AMR-WB@23.85
	96
	3.146
	3.531
	0.951
	0.845
	-0.385
	0.215
	Pass
	0.305
	Pass

	I
	11
	56
	G.722.1@24
	AMR-WB@23.85
	G.722.1@24
	96
	3.146
	3.625
	0.951
	0.965
	-0.479
	0.229
	Pass
	0.324
	Pass


A.2
Experiment 6A

Summary Voting Data for Experiment 6A

	Condition
	Coder
	Factor
	Nt
	M1
	M2
	F1
	F2
	N
	Yc
	Sc
	CI
	+95%
	-95%
	5
	4
	3
	2
	1
	PoW
	PoW%

	1
	Direct
	Car@15dB
	12
	4.54
	4.79
	4.75
	4.79
	96
	4.719
	0.575
	0.115
	4.834
	4.604
	75
	15
	6
	0
	0
	0
	0.000

	2
	MNRU
	Q=45dB
	12
	4.58
	4.63
	4.42
	4.58
	96
	4.552
	0.647
	0.129
	4.681
	4.423
	61
	27
	8
	0
	0
	0
	0.000

	3
	MNRU
	Q=35dB
	12
	2.96
	3.17
	2.88
	3.17
	96
	3.042
	1.065
	0.213
	3.255
	2.829
	10
	20
	36
	24
	6
	30
	0.313

	4
	MNRU
	Q=25dB
	12
	2.17
	2.13
	1.79
	2.00
	96
	2.021
	1.095
	0.219
	2.240
	1.802
	4
	6
	16
	32
	38
	70
	0.729

	5
	MNRU
	Q=15dB
	12
	1.33
	1.46
	1.29
	1.33
	96
	1.354
	0.665
	0.133
	1.487
	1.221
	0
	0
	10
	14
	72
	86
	0.896

	6
	MNRU
	Q=05dB
	12
	1.04
	1.08
	1.04
	1.13
	96
	1.073
	0.261
	0.052
	1.125
	1.021
	0
	0
	0
	7
	89
	96
	1.000

	7
	G.722@64
	Clean
	12
	4.46
	4.21
	4.29
	4.54
	96
	4.375
	0.785
	0.157
	4.532
	4.218
	51
	32
	12
	0
	1
	1
	0.010

	8
	G.722@56
	Clean
	12
	4.21
	4.29
	4.38
	4.33
	96
	4.302
	0.822
	0.164
	4.466
	4.138
	48
	32
	13
	3
	0
	3
	0.031

	9
	G.722@48
	Clean
	12
	3.96
	3.96
	4.00
	4.04
	96
	3.990
	0.935
	0.187
	4.177
	3.803
	31
	43
	12
	10
	0
	10
	0.104

	10
	AMR-WB@6.6
	Clean
	12
	2.54
	2.50
	2.63
	3.08
	96
	2.688
	0.998
	0.200
	2.888
	2.488
	3
	16
	37
	28
	12
	40
	0.417

	11
	AMR-WB@6.6
	C/I=05dB
	12
	2.63
	2.33
	2.54
	3.00
	96
	2.625
	0.943
	0.189
	2.814
	2.436
	3
	12
	37
	34
	10
	44
	0.458

	12
	AMR-WB@6.6
	C/I=04dB
	12
	2.42
	2.29
	2.46
	2.71
	96
	2.469
	0.845
	0.169
	2.638
	2.300
	0
	13
	28
	46
	9
	55
	0.573

	13
	AMR-WB@6.6
	C/I=03dB
	12
	2.42
	2.08
	1.88
	2.33
	96
	2.177
	0.929
	0.186
	2.363
	1.991
	0
	9
	24
	38
	25
	63
	0.656

	14
	AMR-WB@8.85
	Clean
	12
	3.33
	3.25
	3.33
	3.63
	96
	3.385
	0.899
	0.180
	3.565
	3.205
	9
	35
	38
	12
	2
	14
	0.146

	15
	AMR-WB@8.85
	C/I=06dB
	12
	3.25
	2.92
	3.21
	3.58
	96
	3.240
	1.034
	0.207
	3.447
	3.033
	12
	27
	31
	24
	2
	26
	0.271

	16
	AMR-WB@8.85
	C/I=05dB
	12
	2.92
	2.75
	2.79
	3.25
	96
	2.927
	1.008
	0.202
	3.129
	2.725
	6
	23
	29
	34
	4
	38
	0.396

	17
	AMR-WB@8.85
	C/I=04dB
	12
	2.21
	2.00
	2.25
	2.79
	96
	2.313
	0.898
	0.180
	2.493
	2.133
	0
	9
	31
	37
	19
	56
	0.583

	18
	AMR-WB@12.65
	Clean
	12
	4.21
	3.96
	4.00
	4.63
	96
	4.198
	0.816
	0.163
	4.361
	4.035
	39
	41
	12
	4
	0
	4
	0.042

	19
	AMR-WB@12.65
	C/I=10dB
	12
	4.25
	4.25
	4.08
	4.33
	96
	4.229
	0.801
	0.160
	4.389
	4.069
	43
	33
	19
	1
	0
	1
	0.010

	20
	AMR-WB@12.65
	C/I=09dB
	12
	3.88
	3.83
	3.54
	4.25
	96
	3.875
	0.897
	0.179
	4.054
	3.696
	27
	36
	27
	6
	0
	6
	0.063

	21
	AMR-WB@12.65
	C/I=08dB
	12
	3.67
	3.75
	3.21
	3.71
	96
	3.583
	0.937
	0.187
	3.770
	3.396
	17
	35
	31
	13
	0
	13
	0.135

	22
	AMR-WB@12.65
	C/I=07dB
	12
	3.21
	2.67
	2.79
	2.96
	96
	2.906
	0.941
	0.188
	3.094
	2.718
	2
	26
	35
	27
	6
	33
	0.344

	23
	AMR-WB@14.25
	Clean
	12
	4.21
	4.46
	4.42
	4.33
	96
	4.354
	0.665
	0.133
	4.487
	4.221
	44
	42
	10
	0
	0
	0
	0.000

	24
	AMR-WB@14.25
	C/I=12dB
	12
	4.33
	4.25
	4.13
	4.50
	96
	4.302
	0.727
	0.145
	4.447
	4.157
	44
	37
	15
	0
	0
	0
	0.000

	25
	AMR-WB@14.25
	C/I=11dB
	12
	4.04
	4.17
	4.17
	4.38
	96
	4.188
	0.812
	0.162
	4.350
	4.026
	40
	36
	18
	2
	0
	2
	0.021

	26
	AMR-WB@14.25
	C/I=10dB
	12
	4.04
	3.92
	3.88
	4.42
	96
	4.063
	0.737
	0.147
	4.210
	3.916
	28
	47
	20
	1
	0
	1
	0.010

	27
	AMR-WB@14.25
	C/I=09dB
	12
	4.00
	3.50
	3.67
	4.17
	96
	3.833
	0.890
	0.178
	4.011
	3.655
	23
	41
	26
	5
	1
	6
	0.063

	28
	AMR-WB@15.85
	Clean
	12
	4.46
	4.38
	4.50
	4.63
	96
	4.490
	0.680
	0.136
	4.626
	4.354
	57
	29
	10
	0
	0
	0
	0.000

	29
	AMR-WB@15.85
	C/I=13dB
	12
	4.29
	4.08
	4.04
	4.25
	96
	4.167
	0.816
	0.163
	4.330
	4.004
	38
	39
	16
	3
	0
	3
	0.031

	30
	AMR-WB@15.85
	C/I=12dB
	12
	4.25
	4.04
	4.38
	4.29
	96
	4.240
	0.791
	0.158
	4.398
	4.082
	42
	37
	15
	2
	0
	2
	0.021

	31
	AMR-WB@15.85
	C/I=11dB
	12
	3.96
	3.92
	3.79
	4.00
	96
	3.917
	0.937
	0.187
	4.104
	3.730
	32
	30
	28
	6
	0
	6
	0.063

	32
	AMR-WB@15.85
	C/I=10dB
	12
	3.92
	3.42
	3.63
	3.71
	96
	3.667
	0.902
	0.180
	3.847
	3.487
	16
	42
	30
	6
	2
	8
	0.083

	33
	AMR-WB@18.25
	Clean
	12
	4.63
	4.67
	4.46
	4.75
	96
	4.625
	0.603
	0.121
	4.746
	4.504
	66
	24
	6
	0
	0
	0
	0.000

	34
	AMR-WB@18.25
	C/I=15dB
	12
	4.21
	4.54
	4.29
	4.50
	96
	4.385
	0.731
	0.146
	4.531
	4.239
	51
	31
	14
	0
	0
	0
	0.000

	35
	AMR-WB@18.25
	C/I=14dB
	12
	4.46
	4.29
	3.88
	4.25
	96
	4.219
	0.823
	0.165
	4.384
	4.054
	43
	33
	18
	2
	0
	2
	0.021

	36
	AMR-WB@18.25
	C/I=13dB
	12
	3.92
	4.00
	3.63
	4.25
	96
	3.948
	0.910
	0.182
	4.130
	3.766
	31
	35
	24
	6
	0
	6
	0.063

	37
	AMR-WB@19.85
	Clean
	12
	4.67
	4.50
	4.54
	4.75
	96
	4.615
	0.622
	0.124
	4.739
	4.491
	66
	23
	7
	0
	0
	0
	0.000

	38
	AMR-WB@19.85
	C/I=14dB
	12
	4.38
	4.13
	3.88
	4.21
	96
	4.146
	0.833
	0.167
	4.313
	3.979
	38
	37
	18
	3
	0
	3
	0.031

	39
	AMR-WB@19.85
	C/I=13dB
	12
	4.08
	3.83
	3.54
	4.25
	96
	3.927
	0.861
	0.172
	4.099
	3.755
	27
	40
	24
	5
	0
	5
	0.052

	40
	AMR-WB@19.85
	C/I=12dB
	12
	3.79
	3.63
	3.58
	3.83
	96
	3.708
	0.962
	0.192
	3.900
	3.516
	22
	35
	29
	9
	1
	10
	0.104


Specific comparisons as per the test plan for Experiment 6A

(Y is the DMOS value; S is the standard deviation; Difference is Yref-Ytest; MSD is the minimum significant difference, as determined by Student’s t threshold times the pooled standard error estimate.)

	t-tests (Equation 1A) ["Not worse than"]
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Applications A&B - Objectives
	
	
	
	
	
	
	
	
	95%
	
	99%
	

	Type
	Reference
	Candidate
	Reference
	Test Codec
	Factor
	N
	Yref
	Ytest
	Sref
	Stest
	Difference
	MSD
	t-test
	MSD
	t-test

	O
	8
	10
	G.722@56
	AMR-WB@6.6
	Clean
	96
	4.302
	2.688
	0.822
	0.998
	1.614
	0.218
	Fail
	0.310
	Fail

	O
	8
	14
	G.722@56
	AMR-WB@8.85
	Clean
	96
	4.302
	3.385
	0.822
	0.899
	0.917
	0.205
	Fail
	0.292
	Fail

	O
	8
	18
	G.722@56
	AMR-WB@12.65
	Clean
	96
	4.302
	4.198
	0.822
	0.816
	0.104
	0.195
	Pass
	0.277
	Pass

	O
	8
	23
	G.722@56
	AMR-WB@14.25
	Clean
	96
	4.302
	4.354
	0.822
	0.665
	-0.052
	0.178
	Pass
	0.253
	Pass

	O
	8
	28
	G.722@56
	AMR-WB@15.85
	Clean
	96
	4.302
	4.490
	0.822
	0.680
	-0.188
	0.180
	Pass
	0.255
	Pass

	O
	8
	33
	G.722@56
	AMR-WB@18.25
	Clean
	96
	4.302
	4.625
	0.822
	0.603
	-0.323
	0.172
	Pass
	0.244
	Pass

	O
	8
	37
	G.722@56
	AMR-WB@19.85
	Clean
	96
	4.302
	4.615
	0.822
	0.622
	-0.313
	0.174
	Pass
	0.247
	Pass

	O
	7
	10
	G.722@64
	AMR-WB@6.6
	Clean
	96
	4.375
	2.688
	0.785
	0.998
	1.687
	0.214
	Fail
	0.304
	Fail

	O
	7
	14
	G.722@64
	AMR-WB@8.85
	Clean
	96
	4.375
	3.385
	0.785
	0.899
	0.990
	0.201
	Fail
	0.286
	Fail

	O
	7
	18
	G.722@64
	AMR-WB@12.65
	Clean
	96
	4.375
	4.198
	0.785
	0.816
	0.177
	0.191
	Pass
	0.271
	Pass

	O
	7
	23
	G.722@64
	AMR-WB@14.25
	Clean
	96
	4.375
	4.354
	0.785
	0.665
	0.021
	0.174
	Pass
	0.246
	Pass

	O
	7
	28
	G.722@64
	AMR-WB@15.85
	Clean
	96
	4.375
	4.490
	0.785
	0.680
	-0.115
	0.175
	Pass
	0.249
	Pass

	O
	7
	33
	G.722@64
	AMR-WB@18.25
	Clean
	96
	4.375
	4.625
	0.785
	0.603
	-0.250
	0.167
	Pass
	0.237
	Pass

	O
	7
	37
	G.722@64
	AMR-WB@19.85
	Clean
	96
	4.375
	4.615
	0.785
	0.622
	-0.240
	0.169
	Pass
	0.240
	Pass

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Applications A&B - Requirements BUT as t-tests (Info)
	
	
	
	
	
	
	
	95%
	
	99%
	

	Type
	Reference
	Candidate
	Reference
	Test Codec
	Factor
	N
	Yref
	Ytest
	Sref
	Stest
	Difference
	MSD
	t-test
	MSD
	t-test

	I
	9
	10
	G.722@48
	AMR-WB@6.6
	Clean
	96
	3.990
	2.688
	0.935
	0.998
	1.302
	0.231
	Fail
	0.327
	Fail

	I
	9
	14
	G.722@48
	AMR-WB@8.85
	Clean
	96
	3.990
	3.385
	0.935
	0.899
	0.605
	0.219
	Fail
	0.311
	Fail

	I
	9
	18
	G.722@48
	AMR-WB@12.65
	Clean
	96
	3.990
	4.198
	0.935
	0.816
	-0.208
	0.209
	Pass
	0.297
	Pass

	I
	9
	23
	G.722@48
	AMR-WB@14.25
	Clean
	96
	3.990
	4.354
	0.935
	0.665
	-0.364
	0.194
	Pass
	0.275
	Pass

	I
	9
	28
	G.722@48
	AMR-WB@15.85
	Clean
	96
	3.990
	4.490
	0.935
	0.680
	-0.500
	0.195
	Pass
	0.277
	Pass

	I
	9
	33
	G.722@48
	AMR-WB@18.25
	Clean
	96
	3.990
	4.625
	0.935
	0.603
	-0.635
	0.188
	Pass
	0.266
	Pass

	I
	9
	37
	G.722@48
	AMR-WB@19.85
	Clean
	96
	3.990
	4.615
	0.935
	0.622
	-0.625
	0.189
	Pass
	0.269
	Pass

	I
	8
	10
	G.722@56
	AMR-WB@6.6
	Clean
	96
	4.302
	2.688
	0.822
	0.998
	1.614
	0.218
	Fail
	0.310
	Fail

	I
	8
	14
	G.722@56
	AMR-WB@8.85
	Clean
	96
	4.302
	3.385
	0.822
	0.899
	0.917
	0.205
	Fail
	0.292
	Fail

	I
	8
	18
	G.722@56
	AMR-WB@12.65
	Clean
	96
	4.302
	4.198
	0.822
	0.816
	0.104
	0.195
	Pass
	0.277
	Pass

	I
	8
	23
	G.722@56
	AMR-WB@14.25
	Clean
	96
	4.302
	4.354
	0.822
	0.665
	-0.052
	0.178
	Pass
	0.253
	Pass

	I
	8
	28
	G.722@56
	AMR-WB@15.85
	Clean
	96
	4.302
	4.490
	0.822
	0.680
	-0.188
	0.180
	Pass
	0.255
	Pass

	I
	8
	33
	G.722@56
	AMR-WB@18.25
	Clean
	96
	4.302
	4.625
	0.822
	0.603
	-0.323
	0.172
	Pass
	0.244
	Pass

	I
	8
	37
	G.722@56
	AMR-WB@19.85
	Clean
	96
	4.302
	4.615
	0.822
	0.622
	-0.313
	0.174
	Pass
	0.247
	Pass


	PoW statistics 
	
	(Max.Increase=10%)
	
	
	
	
	
	
	
	

	
	Error-free, Application A
	
	
	
	
	
	
	
	
	

	Type
	Reference
	Candidate
	Reference
	Test Codec
	Factor
	N
	 PoW(R) 
	 PoW(C) 
	R
	T
	Test

	R
	9
	10
	G.722@48
	AMR-WB@6.6
	Clean
	96
	10
	40
	19.6
	10.126
	Fail

	R
	9
	14
	G.722@48
	AMR-WB@8.85
	Clean
	96
	10
	14
	19.6
	1.131
	Pass

	R
	9
	18
	G.722@48
	AMR-WB@12.65
	Clean
	96
	10
	4
	19.6
	11.757
	Pass

	R
	9
	23
	G.722@48
	AMR-WB@14.25
	Clean
	96
	10
	0
	19.6
	21.828
	Pass

	R
	9
	28
	G.722@48
	AMR-WB@15.85
	Clean
	96
	10
	0
	19.6
	21.828
	Pass

	R
	9
	33
	G.722@48
	AMR-WB@18.25
	Clean
	96
	10
	0
	19.6
	21.828
	Pass

	R
	9
	37
	G.722@48
	AMR-WB@19.85
	Clean
	96
	10
	0
	19.6
	21.828
	Pass

	
	
	
	
	
	
	
	
	
	
	
	

	
	Error-free, Application A
	
	
	
	
	
	
	
	
	

	Type
	Reference
	Candidate
	Reference
	Test Codec
	Factor
	N
	 PoW(R) 
	 PoW(C) 
	R
	T
	Test

	I
	8
	10
	G.722@56
	AMR-WB@6.6
	Clean
	96
	3
	40
	12.6
	19.659
	Fail

	I
	8
	14
	G.722@56
	AMR-WB@8.85
	Clean
	96
	3
	14
	12.6
	0.086
	Pass

	I
	8
	18
	G.722@56
	AMR-WB@12.65
	Clean
	96
	3
	4
	12.6
	4.877
	Pass

	I
	8
	23
	G.722@56
	AMR-WB@14.25
	Clean
	96
	3
	0
	12.6
	13.485
	Pass

	I
	8
	28
	G.722@56
	AMR-WB@15.85
	Clean
	96
	3
	0
	12.6
	13.485
	Pass

	I
	8
	33
	G.722@56
	AMR-WB@18.25
	Clean
	96
	3
	0
	12.6
	13.485
	Pass

	I
	8
	37
	G.722@56
	AMR-WB@19.85
	Clean
	96
	3
	0
	12.6
	13.485
	Pass

	
	
	
	
	
	
	
	
	
	
	
	

	
	Error-free, Application B
	
	
	
	
	
	
	
	
	

	Type
	Reference
	Candidate
	Reference
	Test Codec
	Factor
	N
	 PoW(R) 
	 PoW(C) 
	R
	T
	Test

	R
	8
	10
	G.722@56
	AMR-WB@6.6
	Clean
	96
	3
	40
	12.6
	19.659
	Fail

	R
	8
	14
	G.722@56
	AMR-WB@8.85
	Clean
	96
	3
	14
	12.6
	0.086
	Pass

	R
	8
	18
	G.722@56
	AMR-WB@12.65
	Clean
	96
	3
	4
	12.6
	4.877
	Pass

	R
	8
	23
	G.722@56
	AMR-WB@14.25
	Clean
	96
	3
	0
	12.6
	13.485
	Pass

	R
	8
	28
	G.722@56
	AMR-WB@15.85
	Clean
	96
	3
	0
	12.6
	13.485
	Pass

	R
	8
	33
	G.722@56
	AMR-WB@18.25
	Clean
	96
	3
	0
	12.6
	13.485
	Pass

	R
	8
	37
	G.722@56
	AMR-WB@19.85
	Clean
	96
	3
	0
	12.6
	13.485
	Pass

	
	
	
	
	
	
	
	
	
	
	
	

	
	Error-free, Application B
	
	
	
	
	
	
	
	
	

	Type
	Reference
	Candidate
	Reference
	Test Codec
	Factor
	N
	 PoW(R) 
	 PoW(C) 
	R
	T
	Test

	I
	7
	10
	G.722@64
	AMR-WB@6.6
	Clean
	96
	1
	40
	10.6
	23.195
	Fail

	I
	7
	14
	G.722@64
	AMR-WB@8.85
	Clean
	96
	1
	14
	10.6
	0.539
	Pass

	I
	7
	18
	G.722@64
	AMR-WB@12.65
	Clean
	96
	1
	4
	10.6
	3.229
	Pass

	I
	7
	23
	G.722@64
	AMR-WB@14.25
	Clean
	96
	1
	0
	10.6
	11.219
	Pass

	I
	7
	28
	G.722@64
	AMR-WB@15.85
	Clean
	96
	1
	0
	10.6
	11.219
	Pass

	I
	7
	33
	G.722@64
	AMR-WB@18.25
	Clean
	96
	1
	0
	10.6
	11.219
	Pass

	I
	7
	37
	G.722@64
	AMR-WB@19.85
	Clean
	96
	1
	0
	10.6
	11.219
	Pass

	
	
	
	
	
	
	
	
	
	
	
	

	
	Worst C/I, Applications A&B
	
	
	
	
	
	
	
	

	Type
	Reference
	Candidate
	Reference
	Test Codec
	Factor
	N
	 PoW(R) 
	 PoW(C) 
	R
	T
	Test

	I
	9
	13
	G.722@48
	AMR-WB@6.6
	C/I=03dB
	96
	10
	63
	19.6
	40.021
	Fail

	I
	9
	17
	G.722@48
	AMR-WB@8.85
	C/I=04dB
	96
	10
	56
	19.6
	28.909
	Fail

	I
	9
	22
	G.722@48
	AMR-WB@12.65
	C/I=07dB
	96
	10
	33
	19.6
	4.702
	Fail

	I
	9
	27
	G.722@48
	AMR-WB@14.25
	C/I=09dB
	96
	10
	6
	19.6
	8.337
	Pass

	I
	9
	32
	G.722@48
	AMR-WB@15.85
	C/I=10dB
	96
	10
	8
	19.6
	5.694
	Pass

	R
	9
	36
	G.722@48
	AMR-WB@18.25
	C/I=13dB
	96
	10
	6
	19.6
	8.337
	Pass

	I
	9
	40
	G.722@48
	AMR-WB@19.85
	C/I=12dB
	96
	10
	10
	19.6
	3.681
	Pass

	
	
	
	
	
	
	
	
	
	
	
	

	
	Best C/I, Applications A&B
	
	
	
	
	
	
	
	

	Type
	Reference
	Candidate
	Reference
	Test Codec
	Factor
	N
	 PoW(R) 
	 PoW(C) 
	R
	T
	Test

	I
	9
	11
	G.722@48
	AMR-WB@6.6
	C/I=05dB
	96
	10
	44
	19.6
	13.998
	Fail

	I
	9
	15
	G.722@48
	AMR-WB@8.85
	C/I=06dB
	96
	10
	26
	19.6
	1.178
	Pass

	I
	9
	19
	G.722@48
	AMR-WB@12.65
	C/I=10dB
	96
	10
	1
	19.6
	18.813
	Pass

	I
	9
	24
	G.722@48
	AMR-WB@14.25
	C/I=12dB
	96
	10
	0
	19.6
	21.828
	Pass

	I
	9
	30
	G.722@48
	AMR-WB@15.85
	C/I=12dB
	96
	10
	2
	19.6
	16.159
	Pass

	I
	9
	34
	G.722@48
	AMR-WB@18.25
	C/I=15dB
	96
	10
	0
	19.6
	21.828
	Pass

	I
	9
	38
	G.722@48
	AMR-WB@19.85
	C/I=14dB
	96
	10
	3
	19.6
	13.820
	Pass


Annex B: Excel File with complete set of statistical comparisons of Annex A
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Sorted

		Group		Cnd.		Codec		Factor		Noise		Votes		Y(all)		SD(all)		0.950		-0.950		Qeqv

		1		8		G.722@64		1x		Quiet		96		3.781		0.823		3.946		3.617		38.377

		1		10		G.722.1@24		1x		Quiet		96		3.688		0.898		3.867		3.508		36.844

		1		9		G.722@48		1x		Quiet		96		3.427		0.843		3.596		3.258		33.510

		1		11		G.722.1@24		G.722.1@24		Quiet		96		3.146		0.951		3.336		2.956		30.694

		2		12		AMR-WB@6.6		1x		Quiet		96		3.042		0.994		3.240		2.843		29.761

		2		15		G.722@48		AMR-WB@6.6		Quiet		96		2.813		0.944		3.001		2.624		27.827

		2		13		AMR-WB@6.6		G.722@64		Quiet		96		2.771		0.852		2.941		2.600		27.487

		2		16		AMR-WB@6.6		G.722.1@24		Quiet		96		2.750		0.995		2.949		2.551		27.318

		2		14		AMR-WB@6.6		G.722@48		Quiet		96		2.479		0.882		2.656		2.303		25.148

		3		17		AMR-WB@8.85		1x		Quiet		96		3.573		0.915		3.756		3.390		35.249

		3		20		G.722@48		AMR-WB@8.85		Quiet		96		3.208		0.807		3.370		3.047		31.277

		3		18		AMR-WB@8.85		G.722@64		Quiet		96		3.188		0.825		3.352		3.023		31.080

		3		21		AMR-WB@8.85		G.722.1@24		Quiet		96		3.146		0.808		3.307		2.984		30.694

		3		19		AMR-WB@8.85		G.722@48		Quiet		96		2.771		0.761		2.923		2.619		27.487

		4		22		AMR-WB@12.65		1x		Quiet		96		3.927		0.798		4.087		3.767		41.469

		4		26		AMR-WB@12.65		G.722.1@24		Quiet		96		3.563		0.818		3.726		3.399		35.115

		4		25		G.722@48		AMR-WB@12.65		Quiet		96		3.563		0.844		3.731		3.394		35.115

		4		23		AMR-WB@12.65		G.722@64		Quiet		96		3.406		0.815		3.569		3.243		33.281

		4		24		AMR-WB@12.65		G.722@48		Quiet		96		3.094		0.884		3.270		2.917		30.222

		5		27		AMR-WB@14.25		1x		Quiet		96		4.052		0.813		4.215		3.890		45.627

		5		30		G.722@48		AMR-WB@14.25		Quiet		96		3.521		0.821		3.685		3.357		34.597

		5		31		AMR-WB@14.25		G.722.1@24		Quiet		96		3.500		0.846		3.669		3.331		34.347

		5		28		AMR-WB@14.25		G.722@64		Quiet		96		3.490		0.871		3.664		3.315		34.223

		5		29		AMR-WB@14.25		G.722@48		Quiet		96		3.198		0.816		3.361		3.035		31.178

		6		32		AMR-WB@15.85		1x		Quiet		96		4.177		0.871		4.351		4.003		56.489

		6		36		AMR-WB@15.85		G.722.1@24		Quiet		96		3.688		0.910		3.869		3.506		36.844

		6		33		AMR-WB@15.85		G.722@64		Quiet		96		3.604		0.876		3.779		3.429		35.660

		6		35		G.722@48		AMR-WB@15.85		Quiet		96		3.573		0.880		3.749		3.397		35.249

		6		34		AMR-WB@15.85		G.722@48		Quiet		96		3.156		0.955		3.347		2.965		30.790

		7		37		AMR-WB@18.25		1x		Quiet		96		4.125		0.849		4.295		3.955		49.931

		7		40		G.722@48		AMR-WB@18.25		Quiet		96		3.740		0.811		3.902		3.577		37.664

		7		41		AMR-WB@18.25		G.722.1@24		Quiet		96		3.677		0.801		3.837		3.517		36.688

		7		38		AMR-WB@18.25		G.722@64		Quiet		96		3.573		0.867		3.746		3.399		35.249

		7		39		AMR-WB@18.25		G.722@48		Quiet		96		3.302		0.908		3.484		3.121		32.192

		8		42		AMR-WB@19.85		1x		Quiet		96		4.125		0.824		4.290		3.960		49.931

		8		46		AMR-WB@19.85		G.722.1@24		Quiet		96		3.688		0.874		3.862		3.513		36.844

		8		43		AMR-WB@19.85		G.722@64		Quiet		96		3.667		0.829		3.833		3.501		36.534

		8		45		G.722@48		AMR-WB@19.85		Quiet		96		3.573		0.707		3.714		3.431		35.249

		8		44		AMR-WB@19.85		G.722@48		Quiet		96		3.271		1.031		3.477		3.065		31.881

		9		47		AMR-WB@23.05		1x		Quiet		96		4.177		0.754		4.328		4.026		56.489

		9		48		AMR-WB@23.05		G.722@64		Quiet		96		3.656		0.892		3.835		3.478		36.383

		9		51		AMR-WB@23.05		G.722.1@24		Quiet		96		3.635		0.809		3.797		3.473		36.088

		9		50		G.722@48		AMR-WB@23.05		Quiet		96		3.604		0.840		3.772		3.436		35.660

		9		49		AMR-WB@23.05		G.722@48		Quiet		96		3.281		0.855		3.452		3.110		31.983

		10		52		AMR-WB@23.85		1x		Quiet		96		4.177		0.808		4.339		4.015		56.489

		10		56		AMR-WB@23.85		G.722.1@24		Quiet		96		3.625		0.965		3.818		3.432		35.943

		10		53		AMR-WB@23.85		G.722@64		Quiet		96		3.563		0.844		3.731		3.394		35.115

		10		55		G.722@48		AMR-WB@23.85		Quiet		96		3.531		0.845		3.700		3.362		34.724

		10		54		AMR-WB@23.85		G.722@48		Quiet		96		3.240		0.891		3.418		3.061		31.576

		11		1		Direct		P.341		Quiet		96		4.375		0.785		4.532		4.218		-

		11		2		MNRU		Q=45dB		Quiet		96		4.010		0.888		4.188		3.833		43.975

		11		3		MNRU		Q=37dB		Quiet		96		3.750		1.026		3.955		3.545		37.837

		11		4		MNRU		Q=29dB		Quiet		96		2.917		0.867		3.090		2.743		28.690

		11		5		MNRU		Q=21dB		Quiet		96		1.990		0.703		2.130		1.849		21.061

		11		6		MNRU		Q=13dB		Quiet		96		1.333		0.643		1.462		1.205		13.357

		11		7		MNRU		Q=05dB		Quiet		96		1.010		0.102		1.031		0.990		4.176

		Group		Cnd.		Codec		Factor		Noise		Votes		Y(all)		SD(all)		0.950		-0.950		Qeqv

		1		7		G.722@64		No errors		Car		96		4.375		0.785		4.532		4.218		58.162

		1		8		G.722@56		No errors		Car		96		4.302		0.822		4.467		4.138		54.756

		1		9		G.722@48		No errors		Car		96		3.990		0.935		4.177		3.803		46.679

		2		10		AMR-WB@6.6		No errors		Car		96		2.688		0.998		2.887		2.488		31.645

		2		11		AMR-WB@6.6		C/I=05 dB  (FER≈1.0 %)		Car		96		2.625		0.943		2.814		2.436		31.057

		2		12		AMR-WB@6.6		C/I=04 dB  (FER≈2.2 %)		Car		96		2.469		0.845		2.638		2.300		29.573

		2		13		AMR-WB@6.6		C/I=03 dB  (FER≈5.0 %)		Car		96		2.177		0.929		2.363		1.991		26.676

		3		14		AMR-WB@8.85		No errors		Car		96		3.385		0.899		3.565		3.206		38.492

		3		15		AMR-WB@8.85		C/I=06 dB  (FER≈1.0 %)		Car		96		3.240		1.034		3.446		3.033		36.962

		3		16		AMR-WB@8.85		C/I=05 dB  (FER≈2.5 %)		Car		96		2.927		1.008		3.129		2.725		33.902

		3		17		AMR-WB@8.85		C/I=04 dB  (FER≈5.7 %)		Car		96		2.313		0.898		2.492		2.133		28.050

		4		19		AMR-WB@12.65		C/I=10 dB (FER≈0.4 %)		Car		96		4.229		0.801		4.389		4.069		52.243

		4		18		AMR-WB@12.65		No errors		Car		96		4.198		0.816		4.361		4.035		51.332

		4		20		AMR-WB@12.65		C/I=09 dB  (FER≈1.0 %)		Car		96		3.875		0.897		4.055		3.695		44.736

		4		21		AMR-WB@12.65		C/I=08 dB  (FER≈2.1 %)		Car		96		3.583		0.937		3.771		3.396		40.749

		4		22		AMR-WB@12.65		C/I=07 dB  (FER≈4.6 %)		Car		96		2.906		0.941		3.095		2.718		33.704

		5		23		AMR-WB@14.25		No errors		Car		96		4.354		0.665		4.487		4.221		57.057

		5		24		AMR-WB@14.25		C/I=12 dB (FER≈0.2 %)		Car		96		4.302		0.727		4.448		4.157		54.756

		5		25		AMR-WB@14.25		C/I=11 dB (FER≈0.7 %)		Car		96		4.188		0.812		4.350		4.025		51.046

		5		26		AMR-WB@14.25		C/I=10 dB (FER≈1.7 %)		Car		96		4.063		0.737		4.210		3.915		48.098

		5		27		AMR-WB@14.25		C/I=09 dB (FER≈3.3 %)		Car		96		3.833		0.890		4.011		3.655		44.096

		6		28		AMR-WB@15.85		No errors		Car		96		4.490		0.680		4.626		4.353		69.509

		6		30		AMR-WB@15.85		C/I=12 dB (FER≈0.7 %)		Car		96		4.240		0.791		4.398		4.081		52.565

		6		29		AMR-WB@15.85		C/I=13 dB (FER≈0.2 %)		Car		96		4.167		0.816		4.330		4.003		50.495

		6		31		AMR-WB@15.85		C/I=11 dB (FER≈1.4 %)		Car		96		3.917		0.937		4.104		3.729		45.409

		6		32		AMR-WB@15.85		C/I=10 dB (FER≈3.1 %)		Car		96		3.667		0.902		3.847		3.486		41.788

		7		33		AMR-WB@18.25		No errors		Car		96		4.625		0.603		4.746		4.504		-

		7		34		AMR-WB@18.25		C/I=15 dB (FER≈0.6 %)		Car		96		4.385		0.731		4.532		4.239		58.768

		7		35		AMR-WB@18.25		C/I=14 dB (FER≈1.4 %)		Car		96		4.219		0.823		4.383		4.054		51.930

		7		36		AMR-WB@18.25		C/I=13 dB (FER≈2.7 %)		Car		96		3.948		0.910		4.130		3.766		45.937

		8		37		AMR-WB@19.85		No errors		Car		96		4.615		0.622		4.739		4.490		-

		8		38		AMR-WB@19.85		C/I=14 dB (FER≈0.5 %)		Car		96		4.146		0.833		4.313		3.979		49.972

		8		39		AMR-WB@19.85		C/I=13 dB (FER≈1.1 %)		Car		96		3.927		0.861		4.099		3.755		45.582

		8		40		AMR-WB@19.85		C/I=12 dB (FER≈2.5 %)		Car		96		3.708		0.962		3.901		3.516		42.332

		9		1		Direct		Car@15dB		Car		96		4.719		0.575		4.834		4.604		-

		9		2		MNRU		Q=45dB		Car		96		4.552		0.647		4.681		4.423		-

		9		3		MNRU		Q=35dB		Car		96		3.042		1.065		3.255		2.829		35.000

		9		4		MNRU		Q=25dB		Car		96		2.021		1.095		2.240		1.802		25.000

		9		5		MNRU		Q=15dB		Car		96		1.354		0.665		1.487		1.221		15.000

		9		6		MNRU		Q=05dB		Car		96		1.073		0.261		1.125		1.021		5.000





Exp.2A

																																				Average Talkers

		ACR Experiment						Type: (I) Information; (R) Requirement; (O) Objective																																														ACR Experiment

																																				Condition		Coder		Factor		Nt		Male		Female		Diff												Per-talker averages										Combined												Voting Distribution

		t-tests (Equation 1A) ["Not worse than"]																																		1		CuT		Clear		48		0.000		0.000		0.000						Condition		Coder		Factor		Nt		M1		M2		F1		F2		N		Yc		Sc		CI		+95%		-95%		5		4		3		2		1		PoW		PoW%

																																				2		CuT		Babble@30dB		48		0.000		0.000		0.000						1		Direct		P.341		24		4.17		4.46		4.33		4.54		96		4.375		0.785		0.157		4.532		4.218		53		27		15		1		0		1		0.010

				One encoding re G.722@48																						95%				99%						3		CuT		Car@15dB		48		0.000		0.000		0.000						2		MNRU		Q=45dB		24		3.71		3.92		4.04		4.38		96		4.010		0.888		0.178		4.188		3.832		32		39		19		6		0		6		0.063

		Type		Reference		Candidate		Reference		Test Codec		Factor		N		Yref		Ytest		Sref		Stest		Difference		MSD		t-test		MSD		t-test				4		CuT		IT@20dB		48		0.000		0.000		0.000						3		MNRU		Q=37dB		24		3.71		4.08		3.38		3.83		96		3.750		1.026		0.205		3.955		3.545		25		37		20		13		1		14		0.146

		I		9		12		G.722@48		AMR-WB@6.6		1x		96		3.427		3.042		0.843		0.994		0.385		0.220		Fail		0.312		Fail				5		CuT		IT,2x@20dB		48		0.000		0.000		0.000						4		MNRU		Q=29dB		24		2.88		3.29		2.29		3.21		96		2.917		0.867		0.173		3.090		2.744		4		18		42		30		2		32		0.333

		I		9		17		G.722@48		AMR-WB@8.85		1x		96		3.427		3.573		0.843		0.915		-0.146		0.210		Pass		0.298		Pass				6		G.726		Clear		48		0.000		0.000		0.000						5		MNRU		Q=21dB		24		2.13		2.08		1.88		1.88		96		1.990		0.703		0.141		2.131		1.849		0		3		14		58		21		79		0.823

		I		9		22		G.722@48		AMR-WB@12.65		1x		96		3.427		3.927		0.843		0.798		-0.500		0.196		Pass		0.278		Pass				7		G.729		Babble@30dB		48		0.000		0.000		0.000						6		MNRU		Q=13dB		24		1.42		1.25		1.13		1.54		96		1.333		0.643		0.129		1.462		1.204		0		2		3		20		71		91		0.948

		I		9		27		G.722@48		AMR-WB@14.25		1x		96		3.427		4.052		0.843		0.813		-0.625		0.198		Pass		0.280		Pass				8		G.729		Car@15dB		48		0.000		0.000		0.000						7		MNRU		Q=05dB		24		1.00		1.04		1.00		1.00		96		1.010		0.102		0.020		1.030		0.990		0		0		0		1		95		96		1.000

		I		9		32		G.722@48		AMR-WB@15.85		1x		96		3.427		4.177		0.843		0.871		-0.750		0.204		Pass		0.290		Pass				9		G.729		IT@20dB		48		0.000		0.000		0.000						8		G.722@64		1x		24		3.75		3.71		3.67		4.00		96		3.781		0.823		0.165		3.946		3.616		19		42		30		5		0		5		0.052

		I		9		37		G.722@48		AMR-WB@18.25		1x		96		3.427		4.125		0.843		0.849		-0.698		0.202		Pass		0.286		Pass				10		G.729		IT,2x@20dB		48		0.000		0.000		0.000						9		G.722@48		1x		24		3.38		3.17		3.38		3.79		96		3.427		0.843		0.169		3.596		3.258		9		36		38		13		0		13		0.135

		I		9		42		G.722@48		AMR-WB@19.85		1x		96		3.427		4.125		0.843		0.824		-0.698		0.199		Pass		0.282		Pass				11		MNRU		Q06		48		0.000		0.000		0.000						10		G.722.1@24		1x		24		3.58		3.33		3.71		4.13		96		3.688		0.898		0.180		3.868		3.508		18		40		28		10		0		10		0.104

		I		9		47		G.722@48		AMR-WB@23.05		1x		96		3.427		4.177		0.843		0.754		-0.750		0.191		Pass		0.271		Pass				12		MNRU		Q12		48		0.000		0.000		0.000						11		G.722.1@24		G.722.1@24		24		3.33		2.71		3.13		3.42		96		3.146		0.951		0.190		3.336		2.956		7		26		41		18		4		22		0.229

		I		9		52		G.722@48		AMR-WB@23.85		1x		96		3.427		4.177		0.843		0.808		-0.750		0.197		Pass		0.280		Pass				13		MNRU		Q18		48		0.000		0.000		0.000						12		AMR-WB@6.6		1x		24		3.21		2.79		2.88		3.29		96		3.042		0.994		0.199		3.241		2.843		6		27		32		27		4		31		0.323

																																				14		MNRU		Q24		48		0.000		0.000		0.000						13		AMR-WB@6.6		G.722@64		24		2.46		2.58		2.83		3.21		96		2.771		0.852		0.170		2.941		2.601		2		16		40		34		4		38		0.396

				One encoding re G.722@64																						95%				99%						15		MNRU		Q30		48		0.000		0.000		0.000						14		AMR-WB@6.6		G.722@48		24		2.38		2.21		2.46		2.88		96		2.479		0.882		0.176		2.655		2.303		0		13		32		39		12		51		0.531

		Type		Reference		Candidate		Reference		Test Codec		Factor		N		Yref		Ytest		Sref		Stest		Difference		MSD		t-test		MSD		t-test				16		Src		Clear		48		0.000		0.000		0.000						15		G.722@48		AMR-WB@6.6		24		2.42		2.75		2.71		3.38		96		2.813		0.944		0.189		3.002		2.624		4		18		35		34		5		39		0.406

		I		8		12		G.722@64		AMR-WB@6.6		1x		96		3.781		3.042		0.823		0.994		0.739		0.218		Fail		0.309		Fail				17		Src		Babble@30dB		48		0.000		0.000		0.000						16		AMR-WB@6.6		G.722.1@24		24		2.75		2.58		2.79		2.88		96		2.750		0.995		0.199		2.949		2.551		6		13		35		35		7		42		0.438

		I		8		17		G.722@64		AMR-WB@8.85		1x		96		3.781		3.573		0.823		0.915		0.208		0.208		Fail		0.295		Pass				18		Src		Car@15dB		48		0.000		0.000		0.000						17		AMR-WB@8.85		1x		24		3.88		3.13		3.17		4.13		96		3.573		0.915		0.183		3.756		3.390		14		39		33		8		2		10		0.104

		I		8		22		G.722@64		AMR-WB@12.65		1x		96		3.781		3.927		0.823		0.798		-0.146		0.193		Pass		0.274		Pass				19		Src		IT@20dB		48		0.000		0.000		0.000						18		AMR-WB@8.85		G.722@64		24		2.92		3.08		3.00		3.75		96		3.188		0.825		0.165		3.353		3.023		5		28		43		20		0		20		0.208

		I		8		27		G.722@64		AMR-WB@14.25		1x		96		3.781		4.052		0.823		0.813		-0.271		0.195		Pass		0.277		Pass				20		Src		IT,2x@20dB		48		0.000		0.000		0.000						19		AMR-WB@8.85		G.722@48		24		2.79		2.50		2.71		3.08		96		2.771		0.761		0.152		2.923		2.619		1		14		45		34		2		36		0.375

		I		8		32		G.722@64		AMR-WB@15.85		1x		96		3.781		4.177		0.823		0.871		-0.396		0.202		Pass		0.287		Pass																						20		G.722@48		AMR-WB@8.85		24		3.21		2.96		3.13		3.54		96		3.208		0.807		0.161		3.369		3.047		4		31		42		19		0		19		0.198

		I		8		37		G.722@64		AMR-WB@18.25		1x		96		3.781		4.125		0.823		0.849		-0.344		0.199		Pass		0.283		Pass																						21		AMR-WB@8.85		G.722.1@24		24		3.08		2.88		3.21		3.42		96		3.146		0.808		0.162		3.308		2.984		6		20		53		16		1		17		0.177

		I		8		42		G.722@64		AMR-WB@19.85		1x		96		3.781		4.125		0.823		0.824		-0.344		0.196		Pass		0.279		Pass																						22		AMR-WB@12.65		1x		24		4.25		3.96		3.42		4.08		96		3.927		0.798		0.160		4.087		3.767		24		44		25		3		0		3		0.031

		I		8		47		G.722@64		AMR-WB@23.05		1x		96		3.781		4.177		0.823		0.754		-0.396		0.188		Pass		0.267		Pass																						23		AMR-WB@12.65		G.722@64		24		3.25		3.25		3.29		3.83		96		3.406		0.815		0.163		3.569		3.243		7		37		41		10		1		11		0.115

		I		8		52		G.722@64		AMR-WB@23.85		1x		96		3.781		4.177		0.823		0.808		-0.396		0.195		Pass		0.276		Pass																						24		AMR-WB@12.65		G.722@48		24		3.04		2.83		3.00		3.50		96		3.094		0.884		0.177		3.271		2.917		6		24		39		27		0		27		0.281

																																																						25		G.722@48		AMR-WB@12.65		24		3.50		3.54		3.25		3.96		96		3.563		0.844		0.169		3.732		3.394		12		40		34		10		0		10		0.104

				One encoding re G.722.1@24																						95%				99%																								26		AMR-WB@12.65		G.722.1@24		24		3.46		3.42		3.54		3.83		96		3.563		0.818		0.164		3.727		3.399		9		46		32		8		1		9		0.094

		Type		Reference		Candidate		Reference		Test Codec		Factor		N		Yref		Ytest		Sref		Stest		Difference		MSD		t-test		MSD		t-test																						27		AMR-WB@14.25		1x		24		4.08		3.79		3.96		4.38		96		4.052		0.813		0.163		4.215		3.889		32		39		23		2		0		2		0.021

		I		10		12		G.722.1@24		AMR-WB@6.6		1x		96		3.688		3.042		0.898		0.994		0.646		0.226		Fail		0.321		Fail																						28		AMR-WB@14.25		G.722@64		24		3.25		3.38		3.46		3.88		96		3.490		0.871		0.174		3.664		3.316		12		35		37		12		0		12		0.125

		I		10		17		G.722.1@24		AMR-WB@8.85		1x		96		3.688		3.573		0.898		0.915		0.115		0.216		Pass		0.307		Pass																						29		AMR-WB@14.25		G.722@48		24		3.04		3.04		3.13		3.58		96		3.198		0.816		0.163		3.361		3.035		3		33		41		18		1		19		0.198

		I		10		22		G.722.1@24		AMR-WB@12.65		1x		96		3.688		3.927		0.898		0.798		-0.239		0.203		Pass		0.288		Pass																						30		G.722@48		AMR-WB@14.25		24		3.58		3.54		3.13		3.83		96		3.521		0.821		0.164		3.685		3.357		12		34		42		8		0		8		0.083

		I		10		27		G.722.1@24		AMR-WB@14.25		1x		96		3.688		4.052		0.898		0.813		-0.364		0.204		Pass		0.290		Pass																						31		AMR-WB@14.25		G.722.1@24		24		3.33		3.17		3.63		3.88		96		3.500		0.846		0.169		3.669		3.331		9		42		34		10		1		11		0.115

		I		10		32		G.722.1@24		AMR-WB@15.85		1x		96		3.688		4.177		0.898		0.871		-0.489		0.211		Pass		0.300		Pass																						32		AMR-WB@15.85		1x		24		4.25		4.00		3.92		4.54		96		4.177		0.871		0.174		4.351		4.003		41		36		14		5		0		5		0.052

		I		10		37		G.722.1@24		AMR-WB@18.25		1x		96		3.688		4.125		0.898		0.849		-0.437		0.208		Pass		0.296		Pass																						33		AMR-WB@15.85		G.722@64		24		3.75		3.21		3.67		3.79		96		3.604		0.876		0.175		3.779		3.429		16		35		36		9		0		9		0.094

		I		10		42		G.722.1@24		AMR-WB@19.85		1x		96		3.688		4.125		0.898		0.824		-0.437		0.206		Pass		0.292		Pass																						34		AMR-WB@15.85		G.722@48		24		3.08		2.83		3.17		3.54		96		3.156		0.955		0.191		3.347		2.965		8		26		37		23		2		25		0.260

		I		10		47		G.722.1@24		AMR-WB@23.05		1x		96		3.688		4.177		0.898		0.754		-0.489		0.198		Pass		0.281		Pass																						35		G.722@48		AMR-WB@15.85		24		3.54		3.38		3.50		3.88		96		3.573		0.880		0.176		3.749		3.397		15		35		36		10		0		10		0.104

		I		10		52		G.722.1@24		AMR-WB@23.85		1x		96		3.688		4.177		0.898		0.808		-0.489		0.204		Pass		0.289		Pass																						36		AMR-WB@15.85		G.722.1@24		24		3.58		3.46		3.71		4.00		96		3.688		0.910		0.182		3.870		3.506		20		35		32		9		0		9		0.094

																																																						37		AMR-WB@18.25		1x		24		4.00		4.04		4.13		4.33		96		4.125		0.849		0.170		4.295		3.955		38		35		20		3		0		3		0.031

		t-tests (Equation 1B) ["Better than"]																																																				38		AMR-WB@18.25		G.722@64		24		3.50		3.25		3.58		3.96		96		3.573		0.867		0.173		3.746		3.400		13		40		32		11		0		11		0.115

																																																						39		AMR-WB@18.25		G.722@48		24		3.21		3.08		3.21		3.71		96		3.302		0.908		0.182		3.484		3.120		10		28		39		19		0		19		0.198

				One encoding re G.722@48																						95%				99%																								40		G.722@48		AMR-WB@18.25		24		3.79		3.71		3.46		4.00		96		3.740		0.811		0.162		3.902		3.578		18		39		35		4		0		4		0.042

		Type		Reference		Candidate		Reference		Test Codec		Factor		N		Yref		Ytest		Sref		Stest		Difference		MSD		t-test		MSD		t-test																						41		AMR-WB@18.25		G.722.1@24		24		3.67		3.38		3.71		3.96		96		3.677		0.801		0.160		3.837		3.517		15		40		36		5		0		5		0.052

		I		9		17		G.722@48		AMR-WB@8.85		1x		96		3.427		3.573		0.843		0.915		-0.146		0.210		Fail		0.298		Fail																						42		AMR-WB@19.85		1x		24		4.00		4.25		3.96		4.29		96		4.125		0.824		0.165		4.290		3.960		36		39		18		3		0		3		0.031

		I		9		22		G.722@48		AMR-WB@12.65		1x		96		3.427		3.927		0.843		0.798		-0.500		0.196		Pass		0.278		Pass																						43		AMR-WB@19.85		G.722@64		24		3.58		3.54		3.50		4.04		96		3.667		0.829		0.166		3.833		3.501		16		38		36		6		0		6		0.063

		I		9		27		G.722@48		AMR-WB@14.25		1x		96		3.427		4.052		0.843		0.813		-0.625		0.198		Pass		0.280		Pass																						44		AMR-WB@19.85		G.722@48		24		3.17		2.88		3.42		3.63		96		3.271		1.031		0.206		3.477		3.065		12		28		33		20		3		23		0.240

		I		9		32		G.722@48		AMR-WB@15.85		1x		96		3.427		4.177		0.843		0.871		-0.750		0.204		Pass		0.290		Pass																						45		G.722@48		AMR-WB@19.85		24		3.50		3.50		3.33		3.96		96		3.573		0.707		0.141		3.714		3.432		7		46		38		5		0		5		0.052

		I		9		37		G.722@48		AMR-WB@18.25		1x		96		3.427		4.125		0.843		0.849		-0.698		0.202		Pass		0.286		Pass																						46		AMR-WB@19.85		G.722.1@24		24		3.75		3.54		3.50		3.96		96		3.688		0.874		0.175		3.863		3.513		16		44		26		10		0		10		0.104

		I		9		42		G.722@48		AMR-WB@19.85		1x		96		3.427		4.125		0.843		0.824		-0.698		0.199		Pass		0.282		Pass																						47		AMR-WB@23.05		1x		24		3.96		3.96		4.21		4.58		96		4.177		0.754		0.151		4.328		4.026		36		42		17		1		0		1		0.010

		I		9		47		G.722@48		AMR-WB@23.05		1x		96		3.427		4.177		0.843		0.754		-0.750		0.191		Pass		0.271		Pass																						48		AMR-WB@23.05		G.722@64		24		3.54		3.54		3.50		4.04		96		3.656		0.892		0.178		3.834		3.478		17		38		33		7		1		8		0.083

		I		9		52		G.722@48		AMR-WB@23.85		1x		96		3.427		4.177		0.843		0.808		-0.750		0.197		Pass		0.280		Pass																						49		AMR-WB@23.05		G.722@48		24		3.33		2.96		3.21		3.63		96		3.281		0.855		0.171		3.452		3.110		6		33		40		16		1		17		0.177

																																																						50		G.722@48		AMR-WB@23.05		24		3.58		3.33		3.63		3.88		96		3.604		0.840		0.168		3.772		3.436		13		41		33		9		0		9		0.094

				One encoding re G.722.1@24																						95%				99%																								51		AMR-WB@23.05		G.722.1@24		24		3.54		3.38		3.58		4.04		96		3.635		0.809		0.162		3.797		3.473		11		48		28		9		0		9		0.094

		Type		Reference		Candidate		Reference		Test Codec		Factor		N		Yref		Ytest		Sref		Stest		Difference		MSD		t-test		MSD		t-test																						52		AMR-WB@23.85		1x		24		4.04		4.04		4.17		4.46		96		4.177		0.808		0.162		4.339		4.015		40		34		21		1		0		1		0.010

		I		10		17		G.722.1@24		AMR-WB@8.85		1x		96		3.688		3.573		0.898		0.915		0.115		0.216		Fail		0.307		Fail																						53		AMR-WB@23.85		G.722@64		24		3.50		3.38		3.54		3.83		96		3.563		0.844		0.169		3.732		3.394		14		34		40		8		0		8		0.083

		I		10		22		G.722.1@24		AMR-WB@12.65		1x		96		3.688		3.927		0.898		0.798		-0.239		0.203		Pass		0.288		Fail																						54		AMR-WB@23.85		G.722@48		24		3.21		3.21		2.96		3.58		96		3.240		0.891		0.178		3.418		3.062		8		28		39		21		0		21		0.219

		I		10		27		G.722.1@24		AMR-WB@14.25		1x		96		3.688		4.052		0.898		0.813		-0.364		0.204		Pass		0.290		Pass																						55		G.722@48		AMR-WB@23.85		24		3.63		3.21		3.33		3.96		96		3.531		0.845		0.169		3.700		3.362		12		37		37		10		0		10		0.104

		I		10		32		G.722.1@24		AMR-WB@15.85		1x		96		3.688		4.177		0.898		0.871		-0.489		0.211		Pass		0.300		Pass																						56		AMR-WB@23.85		G.722.1@24		24		3.54		3.33		3.71		3.92		96		3.625		0.965		0.193		3.818		3.432		18		38		27		12		1		13		0.135

		I		10		37		G.722.1@24		AMR-WB@18.25		1x		96		3.688		4.125		0.898		0.849		-0.437		0.208		Pass		0.296		Pass

		I		10		42		G.722.1@24		AMR-WB@19.85		1x		96		3.688		4.125		0.898		0.824		-0.437		0.206		Pass		0.292		Pass

		I		10		47		G.722.1@24		AMR-WB@23.05		1x		96		3.688		4.177		0.898		0.754		-0.489		0.198		Pass		0.281		Pass

		I		10		52		G.722.1@24		AMR-WB@23.85		1x		96		3.688		4.177		0.898		0.808		-0.489		0.204		Pass		0.289		Pass

		t-tests (Equation 1A) ["Not worse than"]

				Tandem re: 2XG.722.1@24																						95%				99%

		Type		Reference		Candidate		Reference		Test Codec		Factor		N		Yref		Ytest		Sref		Stest		Difference		MSD		t-test		MSD		t-test

		I		11		13		G.722.1@24		AMR-WB@6.6		G.722@64		96		3.146		2.771		0.951		0.852		0.375		0.215		Fail		0.306		Fail

		I		11		14		G.722.1@24		AMR-WB@6.6		G.722@48		96		3.146		2.479		0.951		0.882		0.667		0.219		Fail		0.311		Fail

		I		11		15		G.722.1@24		G.722@48		AMR-WB@6.6		96		3.146		2.813		0.951		0.944		0.333		0.226		Fail		0.321		Fail

		I		11		16		G.722.1@24		AMR-WB@6.6		G.722.1@24		96		3.146		2.750		0.951		0.995		0.396		0.232		Fail		0.330		Fail

		I		11		18		G.722.1@24		AMR-WB@8.85		G.722@64		96		3.146		3.188		0.951		0.825		-0.042		0.212		Pass		0.301		Pass

		I		11		19		G.722.1@24		AMR-WB@8.85		G.722@48		96		3.146		2.771		0.951		0.761		0.375		0.205		Fail		0.292		Fail

		I		11		20		G.722.1@24		G.722@48		AMR-WB@8.85		96		3.146		3.208		0.951		0.807		-0.062		0.210		Pass		0.299		Pass

		I		11		21		G.722.1@24		AMR-WB@8.85		G.722.1@24		96		3.146		3.146		0.951		0.808		0.000		0.211		Pass		0.299		Pass

		I		11		23		G.722.1@24		AMR-WB@12.65		G.722@64		96		3.146		3.406		0.951		0.815		-0.260		0.211		Pass		0.300		Pass

		I		11		24		G.722.1@24		AMR-WB@12.65		G.722@48		96		3.146		3.094		0.951		0.884		0.052		0.219		Pass		0.311		Pass

		I		11		25		G.722.1@24		G.722@48		AMR-WB@12.65		96		3.146		3.563		0.951		0.844		-0.417		0.214		Pass		0.304		Pass

		I		11		26		G.722.1@24		AMR-WB@12.65		G.722.1@24		96		3.146		3.563		0.951		0.818		-0.417		0.212		Pass		0.300		Pass

		I		11		28		G.722.1@24		AMR-WB@14.25		G.722@64		96		3.146		3.490		0.951		0.871		-0.344		0.218		Pass		0.309		Pass

		I		11		29		G.722.1@24		AMR-WB@14.25		G.722@48		96		3.146		3.198		0.951		0.816		-0.052		0.211		Pass		0.300		Pass

		I		11		30		G.722.1@24		G.722@48		AMR-WB@14.25		96		3.146		3.521		0.951		0.821		-0.375		0.212		Pass		0.301		Pass

		I		11		31		G.722.1@24		AMR-WB@14.25		G.722.1@24		96		3.146		3.500		0.951		0.846		-0.354		0.215		Pass		0.305		Pass

		I		11		33		G.722.1@24		AMR-WB@15.85		G.722@64		96		3.146		3.604		0.951		0.876		-0.458		0.218		Pass		0.310		Pass

		I		11		34		G.722.1@24		AMR-WB@15.85		G.722@48		96		3.146		3.156		0.951		0.955		-0.010		0.227		Pass		0.323		Pass

		I		11		35		G.722.1@24		G.722@48		AMR-WB@15.85		96		3.146		3.573		0.951		0.880		-0.427		0.219		Pass		0.310		Pass

		I		11		36		G.722.1@24		AMR-WB@15.85		G.722.1@24		96		3.146		3.688		0.951		0.910		-0.542		0.222		Pass		0.315		Pass

		I		11		38		G.722.1@24		AMR-WB@18.25		G.722@64		96		3.146		3.573		0.951		0.867		-0.427		0.217		Pass		0.308		Pass

		I		11		39		G.722.1@24		AMR-WB@18.25		G.722@48		96		3.146		3.302		0.951		0.908		-0.156		0.222		Pass		0.315		Pass

		I		11		40		G.722.1@24		G.722@48		AMR-WB@18.25		96		3.146		3.740		0.951		0.811		-0.594		0.211		Pass		0.299		Pass

		I		11		41		G.722.1@24		AMR-WB@18.25		G.722.1@24		96		3.146		3.677		0.951		0.801		-0.531		0.210		Pass		0.298		Pass

		I		11		43		G.722.1@24		AMR-WB@19.85		G.722@64		96		3.146		3.667		0.951		0.829		-0.521		0.213		Pass		0.302		Pass

		I		11		44		G.722.1@24		AMR-WB@19.85		G.722@48		96		3.146		3.271		0.951		1.031		-0.125		0.237		Pass		0.336		Pass

		I		11		45		G.722.1@24		G.722@48		AMR-WB@19.85		96		3.146		3.573		0.951		0.707		-0.427		0.200		Pass		0.284		Pass

		I		11		46		G.722.1@24		AMR-WB@19.85		G.722.1@24		96		3.146		3.688		0.951		0.874		-0.542		0.218		Pass		0.309		Pass

		I		11		48		G.722.1@24		AMR-WB@23.05		G.722@64		96		3.146		3.656		0.951		0.892		-0.510		0.220		Pass		0.312		Pass

		I		11		49		G.722.1@24		AMR-WB@23.05		G.722@48		96		3.146		3.281		0.951		0.855		-0.135		0.216		Pass		0.306		Pass

		I		11		50		G.722.1@24		G.722@48		AMR-WB@23.05		96		3.146		3.604		0.951		0.840		-0.458		0.214		Pass		0.304		Pass

		I		11		51		G.722.1@24		AMR-WB@23.05		G.722.1@24		96		3.146		3.635		0.951		0.809		-0.489		0.211		Pass		0.299		Pass

		I		11		53		G.722.1@24		AMR-WB@23.85		G.722@64		96		3.146		3.563		0.951		0.844		-0.417		0.214		Pass		0.304		Pass

		I		11		54		G.722.1@24		AMR-WB@23.85		G.722@48		96		3.146		3.240		0.951		0.891		-0.094		0.220		Pass		0.312		Pass

		I		11		55		G.722.1@24		G.722@48		AMR-WB@23.85		96		3.146		3.531		0.951		0.845		-0.385		0.215		Pass		0.305		Pass

		I		11		56		G.722.1@24		AMR-WB@23.85		G.722.1@24		96		3.146		3.625		0.951		0.965		-0.479		0.229		Pass		0.324		Pass

		PoW statistics (Equation 3E)

				3%FER

		(Max.Increase=				10%		)

		Type		Reference		Candidate		Reference		Test Codec		Factor		N		PoW(R)		PoW(C)		R		T		Test

		I		12		14		AMR-WB@6.6		AMR-WB@6.6		G.722@48		96		31		51		40.6		2.258		Pass

		I		17		21		AMR-WB@8.85		AMR-WB@8.85		G.722.1@24		96		10		17		19.6		0.228		Pass

		I		22		23		AMR-WB@12.65		AMR-WB@12.65		G.722@64		96		3		11		12.6		0.124		Pass

		I		27		29		AMR-WB@14.25		AMR-WB@14.25		G.722@48		96		2		19		11.6		2.129		Pass

		I		32		35		AMR-WB@15.85		G.722@48		AMR-WB@15.85		96		5		10		14.6		0.987		Pass

		I		37		39		AMR-WB@18.25		AMR-WB@18.25		G.722@48		96		3		19		12.6		1.552		Pass

		I		42		45		AMR-WB@19.85		G.722@48		AMR-WB@19.85		96		3		5		12.6		3.613		Pass

		I		47		49		AMR-WB@23.05		AMR-WB@23.05		G.722@48		96		1		17		10.6		1.733		Pass

		I		52		55		AMR-WB@23.85		G.722@48		AMR-WB@23.85		96		1		10		10.6		0.020		Pass
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Exp.6A

																																				Average Talkers

		DCR Experiment																																																				DCR Experiment

																																				Condition		Coder		Factor		Nt		Male		Female		Diff												Per-talker averages										Combined												Voting Distribution

		t-tests (Equation 1A) ["Not worse than"]																																		1		CuT		Clear		48		0.000		0.000		0.000						Condition		Coder		Factor		Nt		M1		M2		F1		F2		N		Yc		Sc		CI		+95%		-95%		5		4		3		2		1		PoW		PoW%

																																				2		CuT		Babble@30dB		48		0.000		0.000		0.000						1		Direct		Car@15dB		12		4.54		4.79		4.75		4.79		96		4.719		0.575		0.115		4.834		4.604		75		15		6		0		0		0		0.000

				Applications A&B - Objectives																						95%				99%						3		CuT		Car@15dB		48		0.000		0.000		0.000						2		MNRU		Q=45dB		12		4.58		4.63		4.42		4.58		96		4.552		0.647		0.129		4.681		4.423		61		27		8		0		0		0		0.000

		Type		Reference		Candidate		Reference		Test Codec		Factor		N		Yref		Ytest		Sref		Stest		Difference		MSD		t-test		MSD		t-test				4		CuT		IT@20dB		48		0.000		0.000		0.000						3		MNRU		Q=35dB		12		2.96		3.17		2.88		3.17		96		3.042		1.065		0.213		3.255		2.829		10		20		36		24		6		30		0.313

		O		8		10		G.722@56		AMR-WB@6.6		Clean		96		4.302		2.688		0.822		0.998		1.614		0.218		Fail		0.310		Fail				5		CuT		IT,2x@20dB		48		0.000		0.000		0.000						4		MNRU		Q=25dB		12		2.17		2.13		1.79		2.00		96		2.021		1.095		0.219		2.240		1.802		4		6		16		32		38		70		0.729

		O		8		14		G.722@56		AMR-WB@8.85		Clean		96		4.302		3.385		0.822		0.899		0.917		0.205		Fail		0.292		Fail				6		G.726		Clear		48		0.000		0.000		0.000						5		MNRU		Q=15dB		12		1.33		1.46		1.29		1.33		96		1.354		0.665		0.133		1.487		1.221		0		0		10		14		72		86		0.896

		O		8		18		G.722@56		AMR-WB@12.65		Clean		96		4.302		4.198		0.822		0.816		0.104		0.195		Pass		0.277		Pass				7		G.729		Babble@30dB		48		0.000		0.000		0.000						6		MNRU		Q=05dB		12		1.04		1.08		1.04		1.13		96		1.073		0.261		0.052		1.125		1.021		0		0		0		7		89		96		1.000

		O		8		23		G.722@56		AMR-WB@14.25		Clean		96		4.302		4.354		0.822		0.665		-0.052		0.178		Pass		0.253		Pass				8		G.729		Car@15dB		48		0.000		0.000		0.000						7		G.722@64		Clean		12		4.46		4.21		4.29		4.54		96		4.375		0.785		0.157		4.532		4.218		51		32		12		0		1		1		0.010

		O		8		28		G.722@56		AMR-WB@15.85		Clean		96		4.302		4.490		0.822		0.680		-0.188		0.180		Pass		0.255		Pass				9		G.729		IT@20dB		48		0.000		0.000		0.000						8		G.722@56		Clean		12		4.21		4.29		4.38		4.33		96		4.302		0.822		0.164		4.466		4.138		48		32		13		3		0		3		0.031

		O		8		33		G.722@56		AMR-WB@18.25		Clean		96		4.302		4.625		0.822		0.603		-0.323		0.172		Pass		0.244		Pass				10		G.729		IT,2x@20dB		48		0.000		0.000		0.000						9		G.722@48		Clean		12		3.96		3.96		4.00		4.04		96		3.990		0.935		0.187		4.177		3.803		31		43		12		10		0		10		0.104

		O		8		37		G.722@56		AMR-WB@19.85		Clean		96		4.302		4.615		0.822		0.622		-0.313		0.174		Pass		0.247		Pass				11		MNRU		Q06		48		0.000		0.000		0.000						10		AMR-WB@6.6		Clean		12		2.54		2.50		2.63		3.08		96		2.688		0.998		0.200		2.888		2.488		3		16		37		28		12		40		0.417

		O		7		10		G.722@64		AMR-WB@6.6		Clean		96		4.375		2.688		0.785		0.998		1.687		0.214		Fail		0.304		Fail				12		MNRU		Q12		48		0.000		0.000		0.000						11		AMR-WB@6.6		C/I=05dB		12		2.63		2.33		2.54		3.00		96		2.625		0.943		0.189		2.814		2.436		3		12		37		34		10		44		0.458

		O		7		14		G.722@64		AMR-WB@8.85		Clean		96		4.375		3.385		0.785		0.899		0.990		0.201		Fail		0.286		Fail				13		MNRU		Q18		48		0.000		0.000		0.000						12		AMR-WB@6.6		C/I=04dB		12		2.42		2.29		2.46		2.71		96		2.469		0.845		0.169		2.638		2.300		0		13		28		46		9		55		0.573

		O		7		18		G.722@64		AMR-WB@12.65		Clean		96		4.375		4.198		0.785		0.816		0.177		0.191		Pass		0.271		Pass				14		MNRU		Q24		48		0.000		0.000		0.000						13		AMR-WB@6.6		C/I=03dB		12		2.42		2.08		1.88		2.33		96		2.177		0.929		0.186		2.363		1.991		0		9		24		38		25		63		0.656

		O		7		23		G.722@64		AMR-WB@14.25		Clean		96		4.375		4.354		0.785		0.665		0.021		0.174		Pass		0.246		Pass				15		MNRU		Q30		48		0.000		0.000		0.000						14		AMR-WB@8.85		Clean		12		3.33		3.25		3.33		3.63		96		3.385		0.899		0.180		3.565		3.205		9		35		38		12		2		14		0.146

		O		7		28		G.722@64		AMR-WB@15.85		Clean		96		4.375		4.490		0.785		0.680		-0.115		0.175		Pass		0.249		Pass				16		Src		Clear		48		0.000		0.000		0.000						15		AMR-WB@8.85		C/I=06dB		12		3.25		2.92		3.21		3.58		96		3.240		1.034		0.207		3.447		3.033		12		27		31		24		2		26		0.271

		O		7		33		G.722@64		AMR-WB@18.25		Clean		96		4.375		4.625		0.785		0.603		-0.250		0.167		Pass		0.237		Pass				17		Src		Babble@30dB		48		0.000		0.000		0.000						16		AMR-WB@8.85		C/I=05dB		12		2.92		2.75		2.79		3.25		96		2.927		1.008		0.202		3.129		2.725		6		23		29		34		4		38		0.396

		O		7		37		G.722@64		AMR-WB@19.85		Clean		96		4.375		4.615		0.785		0.622		-0.240		0.169		Pass		0.240		Pass				18		Src		Car@15dB		48		0.000		0.000		0.000						17		AMR-WB@8.85		C/I=04dB		12		2.21		2.00		2.25		2.79		96		2.313		0.898		0.180		2.493		2.133		0		9		31		37		19		56		0.583

																																				19		Src		IT@20dB		48		0.000		0.000		0.000						18		AMR-WB@12.65		Clean		12		4.21		3.96		4.00		4.63		96		4.198		0.816		0.163		4.361		4.035		39		41		12		4		0		4		0.042

				Applications A&B - Requirements BUT as t-tests (Info)																						95%				99%						20		Src		IT,2x@20dB		48		0.000		0.000		0.000						19		AMR-WB@12.65		C/I=10dB		12		4.25		4.25		4.08		4.33		96		4.229		0.801		0.160		4.389		4.069		43		33		19		1		0		1		0.010

		Type		Reference		Candidate		Reference		Test Codec		Factor		N		Yref		Ytest		Sref		Stest		Difference		MSD		t-test		MSD		t-test																						20		AMR-WB@12.65		C/I=09dB		12		3.88		3.83		3.54		4.25		96		3.875		0.897		0.179		4.054		3.696		27		36		27		6		0		6		0.063

		I		9		10		G.722@48		AMR-WB@6.6		Clean		96		3.990		2.688		0.935		0.998		1.302		0.231		Fail		0.327		Fail																						21		AMR-WB@12.65		C/I=08dB		12		3.67		3.75		3.21		3.71		96		3.583		0.937		0.187		3.770		3.396		17		35		31		13		0		13		0.135

		I		9		14		G.722@48		AMR-WB@8.85		Clean		96		3.990		3.385		0.935		0.899		0.605		0.219		Fail		0.311		Fail																						22		AMR-WB@12.65		C/I=07dB		12		3.21		2.67		2.79		2.96		96		2.906		0.941		0.188		3.094		2.718		2		26		35		27		6		33		0.344

		I		9		18		G.722@48		AMR-WB@12.65		Clean		96		3.990		4.198		0.935		0.816		-0.208		0.209		Pass		0.297		Pass																						23		AMR-WB@14.25		Clean		12		4.21		4.46		4.42		4.33		96		4.354		0.665		0.133		4.487		4.221		44		42		10		0		0		0		0.000

		I		9		23		G.722@48		AMR-WB@14.25		Clean		96		3.990		4.354		0.935		0.665		-0.364		0.194		Pass		0.275		Pass																						24		AMR-WB@14.25		C/I=12dB		12		4.33		4.25		4.13		4.50		96		4.302		0.727		0.145		4.447		4.157		44		37		15		0		0		0		0.000

		I		9		28		G.722@48		AMR-WB@15.85		Clean		96		3.990		4.490		0.935		0.680		-0.500		0.195		Pass		0.277		Pass																						25		AMR-WB@14.25		C/I=11dB		12		4.04		4.17		4.17		4.38		96		4.188		0.812		0.162		4.350		4.026		40		36		18		2		0		2		0.021

		I		9		33		G.722@48		AMR-WB@18.25		Clean		96		3.990		4.625		0.935		0.603		-0.635		0.188		Pass		0.266		Pass																						26		AMR-WB@14.25		C/I=10dB		12		4.04		3.92		3.88		4.42		96		4.063		0.737		0.147		4.210		3.916		28		47		20		1		0		1		0.010

		I		9		37		G.722@48		AMR-WB@19.85		Clean		96		3.990		4.615		0.935		0.622		-0.625		0.189		Pass		0.269		Pass																						27		AMR-WB@14.25		C/I=09dB		12		4.00		3.50		3.67		4.17		96		3.833		0.890		0.178		4.011		3.655		23		41		26		5		1		6		0.063

		I		8		10		G.722@56		AMR-WB@6.6		Clean		96		4.302		2.688		0.822		0.998		1.614		0.218		Fail		0.310		Fail																						28		AMR-WB@15.85		Clean		12		4.46		4.38		4.50		4.63		96		4.490		0.680		0.136		4.626		4.354		57		29		10		0		0		0		0.000

		I		8		14		G.722@56		AMR-WB@8.85		Clean		96		4.302		3.385		0.822		0.899		0.917		0.205		Fail		0.292		Fail																						29		AMR-WB@15.85		C/I=13dB		12		4.29		4.08		4.04		4.25		96		4.167		0.816		0.163		4.330		4.004		38		39		16		3		0		3		0.031

		I		8		18		G.722@56		AMR-WB@12.65		Clean		96		4.302		4.198		0.822		0.816		0.104		0.195		Pass		0.277		Pass																						30		AMR-WB@15.85		C/I=12dB		12		4.25		4.04		4.38		4.29		96		4.240		0.791		0.158		4.398		4.082		42		37		15		2		0		2		0.021

		I		8		23		G.722@56		AMR-WB@14.25		Clean		96		4.302		4.354		0.822		0.665		-0.052		0.178		Pass		0.253		Pass																						31		AMR-WB@15.85		C/I=11dB		12		3.96		3.92		3.79		4.00		96		3.917		0.937		0.187		4.104		3.730		32		30		28		6		0		6		0.063

		I		8		28		G.722@56		AMR-WB@15.85		Clean		96		4.302		4.490		0.822		0.680		-0.188		0.180		Pass		0.255		Pass																						32		AMR-WB@15.85		C/I=10dB		12		3.92		3.42		3.63		3.71		96		3.667		0.902		0.180		3.847		3.487		16		42		30		6		2		8		0.083

		I		8		33		G.722@56		AMR-WB@18.25		Clean		96		4.302		4.625		0.822		0.603		-0.323		0.172		Pass		0.244		Pass																						33		AMR-WB@18.25		Clean		12		4.63		4.67		4.46		4.75		96		4.625		0.603		0.121		4.746		4.504		66		24		6		0		0		0		0.000

		I		8		37		G.722@56		AMR-WB@19.85		Clean		96		4.302		4.615		0.822		0.622		-0.313		0.174		Pass		0.247		Pass																						34		AMR-WB@18.25		C/I=15dB		12		4.21		4.54		4.29		4.50		96		4.385		0.731		0.146		4.531		4.239		51		31		14		0		0		0		0.000

																																																						35		AMR-WB@18.25		C/I=14dB		12		4.46		4.29		3.88		4.25		96		4.219		0.823		0.165		4.384		4.054		43		33		18		2		0		2		0.021

																																																						36		AMR-WB@18.25		C/I=13dB		12		3.92		4.00		3.63		4.25		96		3.948		0.910		0.182		4.130		3.766		31		35		24		6		0		6		0.063

																																																						37		AMR-WB@19.85		Clean		12		4.67		4.50		4.54		4.75		96		4.615		0.622		0.124		4.739		4.491		66		23		7		0		0		0		0.000

																																																						38		AMR-WB@19.85		C/I=14dB		12		4.38		4.13		3.88		4.21		96		4.146		0.833		0.167		4.313		3.979		38		37		18		3		0		3		0.031

																																																						39		AMR-WB@19.85		C/I=13dB		12		4.08		3.83		3.54		4.25		96		3.927		0.861		0.172		4.099		3.755		27		40		24		5		0		5		0.052

																																																						40		AMR-WB@19.85		C/I=12dB		12		3.79		3.63		3.58		3.83		96		3.708		0.962		0.192		3.900		3.516		22		35		29		9		1		10		0.104

		PoW statistics										(Max.Increase=		10%		)

				Error-free, Application A

		Type		Reference		Candidate		Reference		Test Codec		Factor		N		PoW(R)		PoW(C)		R		T		Test

		R		9		10		G.722@48		AMR-WB@6.6		Clean		96		10		40		19.6		10.126		Fail

		R		9		14		G.722@48		AMR-WB@8.85		Clean		96		10		14		19.6		1.131		Pass

		R		9		18		G.722@48		AMR-WB@12.65		Clean		96		10		4		19.6		11.757		Pass

		R		9		23		G.722@48		AMR-WB@14.25		Clean		96		10		0		19.6		21.828		Pass

		R		9		28		G.722@48		AMR-WB@15.85		Clean		96		10		0		19.6		21.828		Pass

		R		9		33		G.722@48		AMR-WB@18.25		Clean		96		10		0		19.6		21.828		Pass

		R		9		37		G.722@48		AMR-WB@19.85		Clean		96		10		0		19.6		21.828		Pass

				Error-free, Application A

		Type		Reference		Candidate		Reference		Test Codec		Factor		N		PoW(R)		PoW(C)		R		T		Test

		I		8		10		G.722@56		AMR-WB@6.6		Clean		96		3		40		12.6		19.659		Fail

		I		8		14		G.722@56		AMR-WB@8.85		Clean		96		3		14		12.6		0.086		Pass

		I		8		18		G.722@56		AMR-WB@12.65		Clean		96		3		4		12.6		4.877		Pass

		I		8		23		G.722@56		AMR-WB@14.25		Clean		96		3		0		12.6		13.485		Pass

		I		8		28		G.722@56		AMR-WB@15.85		Clean		96		3		0		12.6		13.485		Pass

		I		8		33		G.722@56		AMR-WB@18.25		Clean		96		3		0		12.6		13.485		Pass

		I		8		37		G.722@56		AMR-WB@19.85		Clean		96		3		0		12.6		13.485		Pass

				Error-free, Application B

		Type		Reference		Candidate		Reference		Test Codec		Factor		N		PoW(R)		PoW(C)		R		T		Test

		R		8		10		G.722@56		AMR-WB@6.6		Clean		96		3		40		12.6		19.659		Fail

		R		8		14		G.722@56		AMR-WB@8.85		Clean		96		3		14		12.6		0.086		Pass

		R		8		18		G.722@56		AMR-WB@12.65		Clean		96		3		4		12.6		4.877		Pass

		R		8		23		G.722@56		AMR-WB@14.25		Clean		96		3		0		12.6		13.485		Pass

		R		8		28		G.722@56		AMR-WB@15.85		Clean		96		3		0		12.6		13.485		Pass

		R		8		33		G.722@56		AMR-WB@18.25		Clean		96		3		0		12.6		13.485		Pass

		R		8		37		G.722@56		AMR-WB@19.85		Clean		96		3		0		12.6		13.485		Pass

				Error-free, Application B

		Type		Reference		Candidate		Reference		Test Codec		Factor		N		PoW(R)		PoW(C)		R		T		Test

		I		7		10		G.722@64		AMR-WB@6.6		Clean		96		1		40		10.6		23.195		Fail

		I		7		14		G.722@64		AMR-WB@8.85		Clean		96		1		14		10.6		0.539		Pass

		I		7		18		G.722@64		AMR-WB@12.65		Clean		96		1		4		10.6		3.229		Pass

		I		7		23		G.722@64		AMR-WB@14.25		Clean		96		1		0		10.6		11.219		Pass

		I		7		28		G.722@64		AMR-WB@15.85		Clean		96		1		0		10.6		11.219		Pass

		I		7		33		G.722@64		AMR-WB@18.25		Clean		96		1		0		10.6		11.219		Pass

		I		7		37		G.722@64		AMR-WB@19.85		Clean		96		1		0		10.6		11.219		Pass

				Worst C/I, Applications A&B

		Type		Reference		Candidate		Reference		Test Codec		Factor		N		PoW(R)		PoW(C)		R		T		Test

		I		9		13		G.722@48		AMR-WB@6.6		C/I=03dB		96		10		63		19.6		40.021		Fail

		I		9		17		G.722@48		AMR-WB@8.85		C/I=04dB		96		10		56		19.6		28.909		Fail

		I		9		22		G.722@48		AMR-WB@12.65		C/I=07dB		96		10		33		19.6		4.702		Fail

		I		9		27		G.722@48		AMR-WB@14.25		C/I=09dB		96		10		6		19.6		8.337		Pass

		I		9		32		G.722@48		AMR-WB@15.85		C/I=10dB		96		10		8		19.6		5.694		Pass

		R		9		36		G.722@48		AMR-WB@18.25		C/I=13dB		96		10		6		19.6		8.337		Pass

		I		9		40		G.722@48		AMR-WB@19.85		C/I=12dB		96		10		10		19.6		3.681		Pass

				Best C/I, Applications A&B

		Type		Reference		Candidate		Reference		Test Codec		Factor		N		PoW(R)		PoW(C)		R		T		Test

		I		9		11		G.722@48		AMR-WB@6.6		C/I=05dB		96		10		44		19.6		13.998		Fail

		I		9		15		G.722@48		AMR-WB@8.85		C/I=06dB		96		10		26		19.6		1.178		Pass

		I		9		19		G.722@48		AMR-WB@12.65		C/I=10dB		96		10		1		19.6		18.813		Pass

		I		9		24		G.722@48		AMR-WB@14.25		C/I=12dB		96		10		0		19.6		21.828		Pass

		I		9		30		G.722@48		AMR-WB@15.85		C/I=12dB		96		10		2		19.6		16.159		Pass

		I		9		34		G.722@48		AMR-WB@18.25		C/I=15dB		96		10		0		19.6		21.828		Pass

		I		9		38		G.722@48		AMR-WB@19.85		C/I=14dB		96		10		3		19.6		13.820		Pass
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