Xin Xie

Mean Opinion Score (MOS) Test

Objective:  To evaluate MOS quality under random vs. Gilbert loss, and compare FEC (forward error correction) with LBR (low bit-rate redundancy).

1. Voice Codecs and Programs Used

· G.729 as main codec, except for one case using AMR 12.2kb/s mode.

· Various secondary codecs for LBR, including DoD-LPC, DoD-CELP, G.723.1 6.3kb/s and AMR 6.7kb/s mode (coupled with AMR 12.2kb/s)

· Programs used to simulating FEC and LBR

g729_plain –t 3 –f 2 –l <pu,pc> -e seed <infile.pcm> <outfile.pcm>

g729_lpcloss –t 3 –l <pu,pc> -e seed <infile.pcm> <outfile.pcm>

g729_celploss –l <pu,pc> -e seed <infile.pcm> <outfile.pcm>

amr_lbrloss -l <pu,pc> -e seed <infile.pcm> <outfile.pcm>

amr_fecloss -l <feclog> -e seed <infile.pcm> <outfile.pcm>

* <pu,pc> is the unconditional and loss probability for describing bursty loss using the Gilbert loss model.

** The fec log file is generated by “fec_gilb -v -p –l <pu,pc> -e seed –f 2 <nPackets>”, and then use the output from fecgilb, add 1 to packet sequence number.

*** All Codec information and programs provided by Wenyu Jiang.  Programs are under /home/wenyu/research/qos/tools/g729_lpc/

Refer to Makefile for compilation and .so .a library path.

2. Test Set 

· The test set consists of 48 audio clips (.au files) generated based on different combinations of loss correction methods and loss percentage (4, 8 and 12 percent were chosen).

· Each test audio clip is approximately between 8 to 10 seconds in length.

· The audio clips are ordered as: g1_cond_A, …, g1_cond_P, g2_cond_A, …, g2_cond_P, g3_cond_A, …, g3_cond_P.

· For all cases, pc is 30% unless the loss is Bernoulli (i.e., random)

· Packet interval is 30ms (as –t 3) except for AMR, which is 20ms.

· Random seeds chosen (all except for AMR FEC and LBR):

Percentage Loss
Bernoulli Seed

Gilbert Seed

4


5554


2848

8


3731


4095

12


4354


5672


· Random seeds for AMR FEC and LBR:

Percentage Loss
Gilbert Seed

4


2848 & 8799

8


8815 & 3467

12 8815 & 3505


Bernoulli seed is not used in AMR cases.  Instead two sets of Gilbert seeds are used.

· Input audio clips are group1.pcm (4% loss), group2.pcm (8% loss) and group3.pcm (12% loss) under /home/wenyu/research/mos_samples/final/

* Audio clips and information on random seeds provided by Wenyu Jiang

3. Listener Group

· 20 people are selected to participate in the listening test to evaluate the quality of the audio clips.  All of them are fluent in English and have no known hearing defects

4. Instructions

· All listeners are highly recommended to use a headphone when evaluating the audio clips.  A few listeners did not have headphones available and had to listen from regular PC speakers.  However, the scores demonstrate that there are no significant differences between the use of a headphone or not.  In some cases, the non-headphone listener actually gave higher scores than some of the listeners with headphone.  The 48 clips were either all listened with a headphone or all not with one so that the results are consistent.

· All listeners were advised to complete evaluating of all 48 clips without taking a break in between to maintain consistency in scoring. 

· All listeners were advised to listen to the clips in the same order that they were given.

· Each listener is given the same MOS scale showing below:

MOS Scale:

“5” means Excellent (for example, a perfect AM radio reception) 

“4” means Good (less crispy than Excellent, but no distortions and no audible noise) 

“3” means Fair (distortions and/or noise, requires some hearing effort) 

“2” means Poor (strong distortions and/or noise, hard to understand the speech) 

“1” means Bad (communications breakdown) 

· Each score should be accurate to one tenth.

· Listeners may listen to each clip as many times as they want.

· The audio quality should be judged based on: crispiness/clarity, smoothness, degree of distortion, and degree of noise.
· The score should reflect the overall audio quality, NOT the intelligibility of the speech. If the listener can understand the speech, but the overall quality of the speech is not so good due to noise and/or distortion, it should not get a high score.

· Every clip should be scored based on the same standards, comparable both within sample groups and across groups

* Instructions listed above are modified based on the instructions listed on the website http://www.cs.columbia.edu/~wenyu/research/mos_test/

5. Test conducting process

· A zip file including all 48 audio clips, the complete test instructions, and an excel file with the name of the audio clips in the order to be tested was distributed via email to or downloaded from the Internet by all 20 listeners.  The excel file was returned from each listener after the test had been completed.

· Returned scores are entered into a master excel file in the order of response from the listeners.  Listener names are recorded in the first row of the excel file to keep track of whose scores are in which row.  (see attached excel file)

· Several clips were retested and listeners were instructed to re-listen the clips before and after them and give the score in accordance with the scores they gave to the other clips previously.  The retested clips were g[123]_cond_[MN].au and g[23]_cond_C.au, a total of 8 clips.  The final scores for g[123]_cond_[MN].au are the average of the two trials from each listener.

6. Observations on data collected

· One of the twenty listeners gave integer scores for all audio clips.  

· Some listeners tend to give higher scores than others, but the scores from the same listener remain consistent.

·  Scores from most listeners shows a consistent trend.

7. Test set case detail and results 

	
	4%
	8%
	12%

	A Bern
	3.920
	2.915
	2.365

	B Gilb
	3.490
	2.705
	2.195

	C +LPC
	3.230
	3.115
	2.265

	D +FEC(4,3)
	3.610
	3.835
	3.305

	E +CELP
	3.215
	2.965
	3.065

	F +FEC(3,2)
	3.905
	3.960
	3.435

	G +CELP Bern
	4.060
	3.605
	3.080

	H +FEC(3,2) Bern
	4.620
	4.335
	3.745

	I +G.723.1 6.3
	3.355
	3.050
	2.325

	J +FEC(2,1)
	3.990
	3.900
	3.440

	K +G.723.1 Bern
	3.745
	3.455
	2.825

	L +FEC(2,1) Bern
	4.605
	4.135
	3.955

	M AMR12.2+6.7
	3.905
	3.551
	3.028

	N AMR12.2+FEC(3,2)
	4.013
	4.026
	3.244

	O +G.723.1 rat
	3.165
	2.785
	2.370

	P +G.723.1 rat no repair
	3.045
	2.505
	2.220
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Analysis: Overall comparison of all 16 scenarios tested.
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Analysis: Bernoulli loss produces better quality than Gilbert loss whether FEC is used or not.  +FEC, both (3,2) and (4,3), are better than +LPC and +CELP. 
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Analysis: Again, this graph shows the same trend as the one above.
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Analysis:  It is obvious from this graph that FEC have better quality than LBR, which in this case is G.723.1.
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Analysis: This graph shows the difference between the repaired and non-repaired G.723.1 and how they compare with FEC.

*  For original MOS scores, please refer to “MOS_score.xls”.

** Calculations and all charts expect the first one provided by Wenyu Jiang

_1073682532.xls
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				MOS		Stdev		Christine		Wendy		Lee		Candice		Ken		Liz		Joanna		George		Zheng		Ping		Zheng(2)		Louise		James		Jenny		Jenny(2)		Anna		Stone		Peter		Bob		Lian

		g1_cond_A		3.920		0.524		4.5		4.8		4.6		2.8		3.5		4		4.2		3.8		4.5		4		4		4.3		3.2		4		3.8		4.1		4		3.5		3		3.8

		g1_cond_B		3.490		0.365		3.5		3.2		3.6		3.5		3.5		3.5		3.5		3.1		3.3		3.4		3		3.5		2.8		3.5		4.2		4		4		3		3.8		3.9

		g1_cond_C		3.230		0.337		3.5		3.2		3.6		2.5		3		3.5		3.3		3.1		3.4		3.1		3		3.1		2.6		3.3		3.6		3.4		3.3		2.8		3.8		3.5

		g1_cond_D		3.610		0.490		3		3.5		3.3		3.5		3.8		4.5		3.5		3.6		3.5		3.3		4		3.5		2.9		3.6		4.5		4		4.5		3.5		2.8		3.4

		g1_cond_E		3.215		0.436		3		3.2		3.2		3		2.5		4.3		3		2.9		3		3		3		3.4		2.8		3.3		4		3.2		3.9		3		3.6		3

		g1_cond_F		3.905		0.375		3.5		3.8		4		3.8		3.9		4.5		4.2		3.1		4		3.7		4		3.9		3.5		4.1		4.5		4.1		3.9		3.3		4.5		3.8

		g1_cond_G		4.060		0.568		3		3.2		3.5		4		5		4.3		4		4.3		4.2		3.8		5		4.2		3.8		3.8		4.5		4.9		3.7		3.3		4.2		4.5

		g1_cond_H		4.620		0.338		4.5		4.6		4.8		4.5		5		4.5		4.8		4.1		4.5		4.8		5		4.7		4.5		4.8		4.8		4.9		4.8		3.5		4.6		4.7

		g1_cond_I		3.355		0.497		3		3.3		3.5		3.4		2.2		4.2		3.7		3.1		3.3		3.4		3		3.1		3.5		3.4		4.6		3.5		3.6		2.7		3.2		3.4

		g1_cond_J		3.990		0.435		4		4.3		4.2		4.5		3.8		4.5		4.5		3.9		4.1		3.8		4		3.6		3.2		4		4.8		4		4.1		3.6		3		3.9

		g1_cond_K		3.745		0.493		3.5		3.6		3.5		4.4		2.9		4.5		3.7		3.5		3.5		4		4		3.2		4		3.5		4.4		4.3		4.3		3.1		4		3

		g1_cond_L		4.605		0.467		5		4.9		5		4.6		5		5		4.8		4.7		4.9		4.6		5		3.8		4.5		3.4		4.8		4.9		4.9		4		4		4.3

		g1_cond_M		3.905		0.757		4.5		4.5		4.8		4.6		3.9		5		4.8		4.5		4.7		4.5		5		4		4.3		4.8		4.4		4		4.8		4.2		3.9		4.5		3		3.2		3.5		3.9		2.3		4.5		3.3		2.6		3.1		3.5		3		3		3.6		2.9		4.5		3.2		3.5		3.2		2.8

		g1_cond_N		4.013		0.724		4.5		4.3		4.6		4.5		4		5		4.8		5		4.7		4.6		5		4.4		4.2		5		4.6		3.9		4.8		3.9		4		4.8		3		3.2		3.4		3.8		2.7		4.8		3.1		3.8		3.3		3.2		4		3.3		3.4		3.3		4.8		3.7		3		3.5		2.6

		g1_cond_O		3.165		0.543		3		3		3.2		3.7		2.3		4.2		3.4		3		2.8		3		3		2.7		3.5		3.7		4.2		3.4		3.2		2.9		2		3.1

		g1_cond_P		3.045		0.458		2.5		2.8		3		3.5		2.6		3.8		3		2.8		2.6		2.8		4		2.5		3.5		3.1		3.6		3.3		3		2.4		2.8		3.3

		g2_cond_A		2.915		0.591		2.5		2.7		2.8		2.5		2.5		3.8		2.2		2.8		2.5		2.6		4		2.3		3.8		3.3		3.5		3.2		3.7		2.6		2		3

		g2_cond_B		2.705		0.507		2.5		2.7		2.8		2.8		1.9		3.2		2.4		2.5		3.1		3		3		2.7		3.2		2.9		3.2		3.1		3.1		1.9		1.3		2.8

		g2_cond_C		3.115		0.384		3		3.2		3.2		2.8		3.2		3.8		3.5		2.6		3		3.1		3		2.7		3.6		2.6		2.9		3.6		3.6		2.5		2.9		3.5

		g2_cond_D		3.835		0.455		4		4.2		4.3		3		3.7		4		4.2		3		4		3.8		4		3.2		3.9		4		4.2		4.7		3.9		3.3		3.3		4

		g2_cond_E		2.965		0.612		2.5		2.6		2.8		2.8		2.2		3.2		2.5		3		2.7		3.1		4		2.7		3		3.4		4.5		3.8		3.2		3		2.2		2.1

		g2_cond_F		3.960		0.674		4.5		4.5		4.6		3.2		2.6		4.5		3.9		3.7		4.2		4.5		4		4.1		4.6		4.6		4		4.8		3.9		3.3		3		2.7

		g2_cond_G		3.605		0.581		4		4.2		4.3		3.5		2.4		4.5		3.5		2.9		4		4.3		3		3.8		3.5		4		4.2		3.6		3		3.1		3.3		3

		g2_cond_H		4.335		0.451		4.5		4.6		4.6		4		4.2		4.8		4.8		3.8		4.2		4.5		5		3.7		4.7		4.8		4.4		4.9		3.8		3.9		3.5		4

		g2_cond_I		3.050		0.563		2.5		2.8		3		3.1		2.2		3.5		2.6		2.5		2.9		3.2		3		3		3.6		3.5		4.8		3.1		3		3.5		2.6		2.6

		g2_cond_J		3.900		0.787		4		4.2		4.5		3.5		1.4		4.5		4.5		3.7		3.9		3.5		5		4		4.2		4.4		3.4		4.9		4.2		3		3.4		3.8

		g2_cond_K		3.455		0.542		3.5		4		4		3.2		2		4.2		4.1		3		3.2		3.5		3		3.5		3.3		3.8		4.3		3.2		3.7		3.2		2.9		3.5

		g2_cond_L		4.135		0.496		4.5		4.8		5		4		3.2		4.5		4.7		3.8		4.6		4.8		4		4.2		3.7		4.1		4		4.2		3.7		3.5		3.8		3.6

		g2_cond_M		3.551		0.603		3		3.2		3.5		4.5		3.9		4.2		3.9		4.5		4.5		3.2		4		3.5		3.3		4.8		4.2		3.5		3.8		4		2.9		3.5		3		3		3.5		3.9		1.8		4.2		3.4		2.8		3.6		3.1		3		3.3		3		3.4		4.5		3.4		3.2		3.2		3.3

		g2_cond_N		4.026		0.628		3.5		3.8		4		3.9		3.7		4.8		4.8		5		3.6		3.7		5		3.2		3.5		3.9		3.2		3.3		4		4		3.9		2.8		3		3.3		3		4.3		4		4.8		4.8		3.9		4.8		4.5		5		4.5		3.7		4.8		4.9		4.2		4		4		3.9

		g2_cond_O		2.785		0.569		2.5		2.5		2.7		3.8		1.8		3.8		2.2		2.7		2.4		2.2		3		3.1		3.6		2.6		3.4		3.3		3		2.4		2.5		2.2

		g2_cond_P		2.505		0.558		2		2.2		2.5		3.5		1.3		3.5		2		2.3		2.3		2.6		3		2.6		2.7		2.5		3.2		3		2.8		2		2		2.1

		g3_cond_A		2.365		0.427		2		2.5		2.5		3		1.8		3.2		2.2		2.2		2		2.2		2		2.1		2.2		2.5		3.2		3		2.5		2		2.2		2

		g3_cond_B		2.195		0.389		2		2.3		2.4		2.5		1.8		3		2		2.1		2		2		2		2		2.4		2.1		3		2.6		2.5		1.8		1.5		1.9

		g3_cond_C		2.265		0.404		2		2.2		2.5		2.5		1.9		3		2.2		2		2.2		2		3		1.9		2		2.3		3.2		2.3		2.4		1.7		2		2

		g3_cond_D		3.305		0.465		2.5		2.8		3		3.3		3		4.2		3		3.8		3.1		3.1		4		3.1		3.5		3.4		4		3.8		3.5		3.3		3		2.7

		g3_cond_E		3.065		0.356		3		3.2		3.5		2.8		2.2		3.2		2.9		3.1		3.3		3		3		3.3		3		3		3.8		3.1		3.5		3.1		2.4		2.9

		g3_cond_F		3.435		0.328		3		3.3		3.5		3.5		3		3.4		3.5		3.8		3.5		3.7		4		3.2		3.5		3.5		3.6		3.8		3.5		3.1		2.6		3.7

		g3_cond_G		3.080		0.352		3		3.2		3.3		3.1		2.2		3.2		3		2.8		3		3.1		3		3.1		3.4		3.1		4		3.3		3		3.3		2.5		3

		g3_cond_H		3.745		0.509		4		4.2		4.5		3.6		2.5		4		4.1		2.9		4.2		3.9		4		3.7		4.2		4.3		3.5		3.9		3.2		3.6		3.3		3.3

		g3_cond_I		2.325		0.462		2		2.2		2.3		2.5		1.4		3		2		2.1		2.1		2.4		2		2.5		2.6		2.2		3.6		2.9		2.3		2.2		1.9		2.3

		g3_cond_J		3.440		0.399		3		3.2		3.3		3.8		2.8		3.6		3.5		3.6		3.5		3.4		4		3.4		3.6		3.8		4.2		4		3.3		3		2.9		2.9

		g3_cond_K		2.825		0.417		2.5		2.7		3		3.2		1.5		3.2		3.2		2.6		2.8		2.8		3		2.9		3		3		3.4		3.1		2.8		2.5		3		2.3

		g3_cond_L		3.955		0.590		4.5		4.5		4.6		4		2.5		3.8		3.9		3.2		4.1		4.5		5		3.8		3.8		4.3		4		4.2		3.7		3.5		3		4.2

		g3_cond_M		3.028		0.462		2.5		2.5		2.7		3.7		3.1		3.8		3.3		3		3		2.8		3		2.6		2.8		3.6		3		2.7		3.3		2.9		2.4		3		2.5		2.6		3		3.8		2.3		3.5		2.4		3.1		3.3		3.6		4		2.7		3.5		2.8		3.6		3.5		3.2		2.6		2.4

		g3_cond_N		3.244		0.365		3		3.3		3.5		3.4		3.1		3.5		3.5		3		3.2		2.7		3		2.9		3.7		3.7		3.2		2.5		3.5		3.2		2.6		2.7		3.5		3.6		3.5		3.7		3.5		3.5		3		3.5		2.9		3.2		4		3.3		2.8		2.5		3		3.6		3.5		3.2		3.5

		g3_cond_O		2.370		0.564		2		2.2		2.4		3.7		1.3		3.2		2.1		2.2		2.3		2.5		2		2.3		2.4		2.3		3.2		2.9		2.8		1.8		1.7		2.1

		g3_cond_P		2.220		0.556		2		2		2.2		3.4		1.3		3		2		2		2		2.3		3		2		2.2		2.2		3		2.7		2.2		1.6		1.3		2
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		P +G.723.1 rat no repair		3.045		2.505		2.220
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				MOS		Stdev		Christine		Wendy		Lee		Candice		Ken		Liz		Joanna		George		Zheng		Ping		Zheng(2)		Louise		James		Jenny		Jenny(2)		Anna		Stone		Peter		Bob		Lian

		g1_cond_A		3.920		0.524		4.5		4.8		4.6		2.8		3.5		4		4.2		3.8		4.5		4		4		4.3		3.2		4		3.8		4.1		4		3.5		3		3.8

		g1_cond_B		3.490		0.365		3.5		3.2		3.6		3.5		3.5		3.5		3.5		3.1		3.3		3.4		3		3.5		2.8		3.5		4.2		4		4		3		3.8		3.9

		g1_cond_C		3.230		0.337		3.5		3.2		3.6		2.5		3		3.5		3.3		3.1		3.4		3.1		3		3.1		2.6		3.3		3.6		3.4		3.3		2.8		3.8		3.5

		g1_cond_D		3.610		0.490		3		3.5		3.3		3.5		3.8		4.5		3.5		3.6		3.5		3.3		4		3.5		2.9		3.6		4.5		4		4.5		3.5		2.8		3.4

		g1_cond_E		3.215		0.436		3		3.2		3.2		3		2.5		4.3		3		2.9		3		3		3		3.4		2.8		3.3		4		3.2		3.9		3		3.6		3

		g1_cond_F		3.905		0.375		3.5		3.8		4		3.8		3.9		4.5		4.2		3.1		4		3.7		4		3.9		3.5		4.1		4.5		4.1		3.9		3.3		4.5		3.8

		g1_cond_G		4.060		0.568		3		3.2		3.5		4		5		4.3		4		4.3		4.2		3.8		5		4.2		3.8		3.8		4.5		4.9		3.7		3.3		4.2		4.5

		g1_cond_H		4.620		0.338		4.5		4.6		4.8		4.5		5		4.5		4.8		4.1		4.5		4.8		5		4.7		4.5		4.8		4.8		4.9		4.8		3.5		4.6		4.7

		g1_cond_I		3.355		0.497		3		3.3		3.5		3.4		2.2		4.2		3.7		3.1		3.3		3.4		3		3.1		3.5		3.4		4.6		3.5		3.6		2.7		3.2		3.4

		g1_cond_J		3.990		0.435		4		4.3		4.2		4.5		3.8		4.5		4.5		3.9		4.1		3.8		4		3.6		3.2		4		4.8		4		4.1		3.6		3		3.9

		g1_cond_K		3.745		0.493		3.5		3.6		3.5		4.4		2.9		4.5		3.7		3.5		3.5		4		4		3.2		4		3.5		4.4		4.3		4.3		3.1		4		3

		g1_cond_L		4.605		0.467		5		4.9		5		4.6		5		5		4.8		4.7		4.9		4.6		5		3.8		4.5		3.4		4.8		4.9		4.9		4		4		4.3

		g1_cond_M		3.905		0.757		4.5		4.5		4.8		4.6		3.9		5		4.8		4.5		4.7		4.5		5		4		4.3		4.8		4.4		4		4.8		4.2		3.9		4.5		3		3.2		3.5		3.9		2.3		4.5		3.3		2.6		3.1		3.5		3		3		3.6		2.9		4.5		3.2		3.5		3.2		2.8

		g1_cond_N		4.013		0.724		4.5		4.3		4.6		4.5		4		5		4.8		5		4.7		4.6		5		4.4		4.2		5		4.6		3.9		4.8		3.9		4		4.8		3		3.2		3.4		3.8		2.7		4.8		3.1		3.8		3.3		3.2		4		3.3		3.4		3.3		4.8		3.7		3		3.5		2.6

		g1_cond_O		3.165		0.543		3		3		3.2		3.7		2.3		4.2		3.4		3		2.8		3		3		2.7		3.5		3.7		4.2		3.4		3.2		2.9		2		3.1

		g1_cond_P		3.045		0.458		2.5		2.8		3		3.5		2.6		3.8		3		2.8		2.6		2.8		4		2.5		3.5		3.1		3.6		3.3		3		2.4		2.8		3.3

		g2_cond_A		2.915		0.591		2.5		2.7		2.8		2.5		2.5		3.8		2.2		2.8		2.5		2.6		4		2.3		3.8		3.3		3.5		3.2		3.7		2.6		2		3

		g2_cond_B		2.705		0.507		2.5		2.7		2.8		2.8		1.9		3.2		2.4		2.5		3.1		3		3		2.7		3.2		2.9		3.2		3.1		3.1		1.9		1.3		2.8

		g2_cond_C		3.115		0.384		3		3.2		3.2		2.8		3.2		3.8		3.5		2.6		3		3.1		3		2.7		3.6		2.6		2.9		3.6		3.6		2.5		2.9		3.5

		g2_cond_D		3.835		0.455		4		4.2		4.3		3		3.7		4		4.2		3		4		3.8		4		3.2		3.9		4		4.2		4.7		3.9		3.3		3.3		4

		g2_cond_E		2.965		0.612		2.5		2.6		2.8		2.8		2.2		3.2		2.5		3		2.7		3.1		4		2.7		3		3.4		4.5		3.8		3.2		3		2.2		2.1

		g2_cond_F		3.960		0.674		4.5		4.5		4.6		3.2		2.6		4.5		3.9		3.7		4.2		4.5		4		4.1		4.6		4.6		4		4.8		3.9		3.3		3		2.7

		g2_cond_G		3.605		0.581		4		4.2		4.3		3.5		2.4		4.5		3.5		2.9		4		4.3		3		3.8		3.5		4		4.2		3.6		3		3.1		3.3		3

		g2_cond_H		4.335		0.451		4.5		4.6		4.6		4		4.2		4.8		4.8		3.8		4.2		4.5		5		3.7		4.7		4.8		4.4		4.9		3.8		3.9		3.5		4

		g2_cond_I		3.050		0.563		2.5		2.8		3		3.1		2.2		3.5		2.6		2.5		2.9		3.2		3		3		3.6		3.5		4.8		3.1		3		3.5		2.6		2.6

		g2_cond_J		3.900		0.787		4		4.2		4.5		3.5		1.4		4.5		4.5		3.7		3.9		3.5		5		4		4.2		4.4		3.4		4.9		4.2		3		3.4		3.8

		g2_cond_K		3.455		0.542		3.5		4		4		3.2		2		4.2		4.1		3		3.2		3.5		3		3.5		3.3		3.8		4.3		3.2		3.7		3.2		2.9		3.5

		g2_cond_L		4.135		0.496		4.5		4.8		5		4		3.2		4.5		4.7		3.8		4.6		4.8		4		4.2		3.7		4.1		4		4.2		3.7		3.5		3.8		3.6

		g2_cond_M		3.551		0.603		3		3.2		3.5		4.5		3.9		4.2		3.9		4.5		4.5		3.2		4		3.5		3.3		4.8		4.2		3.5		3.8		4		2.9		3.5		3		3		3.5		3.9		1.8		4.2		3.4		2.8		3.6		3.1		3		3.3		3		3.4		4.5		3.4		3.2		3.2		3.3

		g2_cond_N		4.026		0.628		3.5		3.8		4		3.9		3.7		4.8		4.8		5		3.6		3.7		5		3.2		3.5		3.9		3.2		3.3		4		4		3.9		2.8		3		3.3		3		4.3		4		4.8		4.8		3.9		4.8		4.5		5		4.5		3.7		4.8		4.9		4.2		4		4		3.9

		g2_cond_O		2.785		0.569		2.5		2.5		2.7		3.8		1.8		3.8		2.2		2.7		2.4		2.2		3		3.1		3.6		2.6		3.4		3.3		3		2.4		2.5		2.2

		g2_cond_P		2.505		0.558		2		2.2		2.5		3.5		1.3		3.5		2		2.3		2.3		2.6		3		2.6		2.7		2.5		3.2		3		2.8		2		2		2.1

		g3_cond_A		2.365		0.427		2		2.5		2.5		3		1.8		3.2		2.2		2.2		2		2.2		2		2.1		2.2		2.5		3.2		3		2.5		2		2.2		2

		g3_cond_B		2.195		0.389		2		2.3		2.4		2.5		1.8		3		2		2.1		2		2		2		2		2.4		2.1		3		2.6		2.5		1.8		1.5		1.9

		g3_cond_C		2.265		0.404		2		2.2		2.5		2.5		1.9		3		2.2		2		2.2		2		3		1.9		2		2.3		3.2		2.3		2.4		1.7		2		2

		g3_cond_D		3.305		0.465		2.5		2.8		3		3.3		3		4.2		3		3.8		3.1		3.1		4		3.1		3.5		3.4		4		3.8		3.5		3.3		3		2.7

		g3_cond_E		3.065		0.356		3		3.2		3.5		2.8		2.2		3.2		2.9		3.1		3.3		3		3		3.3		3		3		3.8		3.1		3.5		3.1		2.4		2.9

		g3_cond_F		3.435		0.328		3		3.3		3.5		3.5		3		3.4		3.5		3.8		3.5		3.7		4		3.2		3.5		3.5		3.6		3.8		3.5		3.1		2.6		3.7

		g3_cond_G		3.080		0.352		3		3.2		3.3		3.1		2.2		3.2		3		2.8		3		3.1		3		3.1		3.4		3.1		4		3.3		3		3.3		2.5		3

		g3_cond_H		3.745		0.509		4		4.2		4.5		3.6		2.5		4		4.1		2.9		4.2		3.9		4		3.7		4.2		4.3		3.5		3.9		3.2		3.6		3.3		3.3

		g3_cond_I		2.325		0.462		2		2.2		2.3		2.5		1.4		3		2		2.1		2.1		2.4		2		2.5		2.6		2.2		3.6		2.9		2.3		2.2		1.9		2.3

		g3_cond_J		3.440		0.399		3		3.2		3.3		3.8		2.8		3.6		3.5		3.6		3.5		3.4		4		3.4		3.6		3.8		4.2		4		3.3		3		2.9		2.9

		g3_cond_K		2.825		0.417		2.5		2.7		3		3.2		1.5		3.2		3.2		2.6		2.8		2.8		3		2.9		3		3		3.4		3.1		2.8		2.5		3		2.3

		g3_cond_L		3.955		0.590		4.5		4.5		4.6		4		2.5		3.8		3.9		3.2		4.1		4.5		5		3.8		3.8		4.3		4		4.2		3.7		3.5		3		4.2

		g3_cond_M		3.028		0.462		2.5		2.5		2.7		3.7		3.1		3.8		3.3		3		3		2.8		3		2.6		2.8		3.6		3		2.7		3.3		2.9		2.4		3		2.5		2.6		3		3.8		2.3		3.5		2.4		3.1		3.3		3.6		4		2.7		3.5		2.8		3.6		3.5		3.2		2.6		2.4

		g3_cond_N		3.244		0.365		3		3.3		3.5		3.4		3.1		3.5		3.5		3		3.2		2.7		3		2.9		3.7		3.7		3.2		2.5		3.5		3.2		2.6		2.7		3.5		3.6		3.5		3.7		3.5		3.5		3		3.5		2.9		3.2		4		3.3		2.8		2.5		3		3.6		3.5		3.2		3.5

		g3_cond_O		2.370		0.564		2		2.2		2.4		3.7		1.3		3.2		2.1		2.2		2.3		2.5		2		2.3		2.4		2.3		3.2		2.9		2.8		1.8		1.7		2.1

		g3_cond_P		2.220		0.556		2		2		2.2		3.4		1.3		3		2		2		2		2.3		3		2		2.2		2.2		3		2.7		2.2		1.6		1.3		2
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				4%		8%		12%

		A Bern		3.920		2.915		2.365

		B Gilb		3.490		2.705		2.195

		C +LPC		3.230		3.115		2.265

		D +FEC(4,3)		3.610		3.835		3.305

		E +CELP		3.215		2.965		3.065

		F +FEC(3,2)		3.905		3.960		3.435

		G +CELP Bern		4.060		3.605		3.080

		H +FEC(3,2) Bern		4.620		4.335		3.745

		I +G.723.1 6.3		3.355		3.050		2.325

		J +FEC(2,1)		3.990		3.900		3.440

		K +G.723.1 Bern		3.745		3.455		2.825

		L +FEC(2,1) Bern		4.605		4.135		3.955

		M AMR12.2+6.7		3.905		3.551		3.028

		N AMR12.2+FEC(3,2)		4.013		4.026		3.244

		O +G.723.1 rat		3.165		2.785		2.370

		P +G.723.1 rat no repair		3.045		2.505		2.220
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				MOS		Stdev		Christine		Wendy		Lee		Candice		Ken		Liz		Joanna		George		Zheng		Ping		Zheng(2)		Louise		James		Jenny		Jenny(2)		Anna		Stone		Peter		Bob		Lian

		g1_cond_A		3.920		0.524		4.5		4.8		4.6		2.8		3.5		4		4.2		3.8		4.5		4		4		4.3		3.2		4		3.8		4.1		4		3.5		3		3.8

		g1_cond_B		3.490		0.365		3.5		3.2		3.6		3.5		3.5		3.5		3.5		3.1		3.3		3.4		3		3.5		2.8		3.5		4.2		4		4		3		3.8		3.9

		g1_cond_C		3.230		0.337		3.5		3.2		3.6		2.5		3		3.5		3.3		3.1		3.4		3.1		3		3.1		2.6		3.3		3.6		3.4		3.3		2.8		3.8		3.5

		g1_cond_D		3.610		0.490		3		3.5		3.3		3.5		3.8		4.5		3.5		3.6		3.5		3.3		4		3.5		2.9		3.6		4.5		4		4.5		3.5		2.8		3.4

		g1_cond_E		3.215		0.436		3		3.2		3.2		3		2.5		4.3		3		2.9		3		3		3		3.4		2.8		3.3		4		3.2		3.9		3		3.6		3

		g1_cond_F		3.905		0.375		3.5		3.8		4		3.8		3.9		4.5		4.2		3.1		4		3.7		4		3.9		3.5		4.1		4.5		4.1		3.9		3.3		4.5		3.8

		g1_cond_G		4.060		0.568		3		3.2		3.5		4		5		4.3		4		4.3		4.2		3.8		5		4.2		3.8		3.8		4.5		4.9		3.7		3.3		4.2		4.5

		g1_cond_H		4.620		0.338		4.5		4.6		4.8		4.5		5		4.5		4.8		4.1		4.5		4.8		5		4.7		4.5		4.8		4.8		4.9		4.8		3.5		4.6		4.7

		g1_cond_I		3.355		0.497		3		3.3		3.5		3.4		2.2		4.2		3.7		3.1		3.3		3.4		3		3.1		3.5		3.4		4.6		3.5		3.6		2.7		3.2		3.4

		g1_cond_J		3.990		0.435		4		4.3		4.2		4.5		3.8		4.5		4.5		3.9		4.1		3.8		4		3.6		3.2		4		4.8		4		4.1		3.6		3		3.9

		g1_cond_K		3.745		0.493		3.5		3.6		3.5		4.4		2.9		4.5		3.7		3.5		3.5		4		4		3.2		4		3.5		4.4		4.3		4.3		3.1		4		3

		g1_cond_L		4.605		0.467		5		4.9		5		4.6		5		5		4.8		4.7		4.9		4.6		5		3.8		4.5		3.4		4.8		4.9		4.9		4		4		4.3

		g1_cond_M		3.905		0.757		4.5		4.5		4.8		4.6		3.9		5		4.8		4.5		4.7		4.5		5		4		4.3		4.8		4.4		4		4.8		4.2		3.9		4.5		3		3.2		3.5		3.9		2.3		4.5		3.3		2.6		3.1		3.5		3		3		3.6		2.9		4.5		3.2		3.5		3.2		2.8

		g1_cond_N		4.013		0.724		4.5		4.3		4.6		4.5		4		5		4.8		5		4.7		4.6		5		4.4		4.2		5		4.6		3.9		4.8		3.9		4		4.8		3		3.2		3.4		3.8		2.7		4.8		3.1		3.8		3.3		3.2		4		3.3		3.4		3.3		4.8		3.7		3		3.5		2.6

		g1_cond_O		3.165		0.543		3		3		3.2		3.7		2.3		4.2		3.4		3		2.8		3		3		2.7		3.5		3.7		4.2		3.4		3.2		2.9		2		3.1

		g1_cond_P		3.045		0.458		2.5		2.8		3		3.5		2.6		3.8		3		2.8		2.6		2.8		4		2.5		3.5		3.1		3.6		3.3		3		2.4		2.8		3.3

		g2_cond_A		2.915		0.591		2.5		2.7		2.8		2.5		2.5		3.8		2.2		2.8		2.5		2.6		4		2.3		3.8		3.3		3.5		3.2		3.7		2.6		2		3

		g2_cond_B		2.705		0.507		2.5		2.7		2.8		2.8		1.9		3.2		2.4		2.5		3.1		3		3		2.7		3.2		2.9		3.2		3.1		3.1		1.9		1.3		2.8

		g2_cond_C		3.115		0.384		3		3.2		3.2		2.8		3.2		3.8		3.5		2.6		3		3.1		3		2.7		3.6		2.6		2.9		3.6		3.6		2.5		2.9		3.5

		g2_cond_D		3.835		0.455		4		4.2		4.3		3		3.7		4		4.2		3		4		3.8		4		3.2		3.9		4		4.2		4.7		3.9		3.3		3.3		4

		g2_cond_E		2.965		0.612		2.5		2.6		2.8		2.8		2.2		3.2		2.5		3		2.7		3.1		4		2.7		3		3.4		4.5		3.8		3.2		3		2.2		2.1

		g2_cond_F		3.960		0.674		4.5		4.5		4.6		3.2		2.6		4.5		3.9		3.7		4.2		4.5		4		4.1		4.6		4.6		4		4.8		3.9		3.3		3		2.7

		g2_cond_G		3.605		0.581		4		4.2		4.3		3.5		2.4		4.5		3.5		2.9		4		4.3		3		3.8		3.5		4		4.2		3.6		3		3.1		3.3		3

		g2_cond_H		4.335		0.451		4.5		4.6		4.6		4		4.2		4.8		4.8		3.8		4.2		4.5		5		3.7		4.7		4.8		4.4		4.9		3.8		3.9		3.5		4

		g2_cond_I		3.050		0.563		2.5		2.8		3		3.1		2.2		3.5		2.6		2.5		2.9		3.2		3		3		3.6		3.5		4.8		3.1		3		3.5		2.6		2.6

		g2_cond_J		3.900		0.787		4		4.2		4.5		3.5		1.4		4.5		4.5		3.7		3.9		3.5		5		4		4.2		4.4		3.4		4.9		4.2		3		3.4		3.8

		g2_cond_K		3.455		0.542		3.5		4		4		3.2		2		4.2		4.1		3		3.2		3.5		3		3.5		3.3		3.8		4.3		3.2		3.7		3.2		2.9		3.5

		g2_cond_L		4.135		0.496		4.5		4.8		5		4		3.2		4.5		4.7		3.8		4.6		4.8		4		4.2		3.7		4.1		4		4.2		3.7		3.5		3.8		3.6

		g2_cond_M		3.551		0.603		3		3.2		3.5		4.5		3.9		4.2		3.9		4.5		4.5		3.2		4		3.5		3.3		4.8		4.2		3.5		3.8		4		2.9		3.5		3		3		3.5		3.9		1.8		4.2		3.4		2.8		3.6		3.1		3		3.3		3		3.4		4.5		3.4		3.2		3.2		3.3

		g2_cond_N		4.026		0.628		3.5		3.8		4		3.9		3.7		4.8		4.8		5		3.6		3.7		5		3.2		3.5		3.9		3.2		3.3		4		4		3.9		2.8		3		3.3		3		4.3		4		4.8		4.8		3.9		4.8		4.5		5		4.5		3.7		4.8		4.9		4.2		4		4		3.9

		g2_cond_O		2.785		0.569		2.5		2.5		2.7		3.8		1.8		3.8		2.2		2.7		2.4		2.2		3		3.1		3.6		2.6		3.4		3.3		3		2.4		2.5		2.2

		g2_cond_P		2.505		0.558		2		2.2		2.5		3.5		1.3		3.5		2		2.3		2.3		2.6		3		2.6		2.7		2.5		3.2		3		2.8		2		2		2.1

		g3_cond_A		2.365		0.427		2		2.5		2.5		3		1.8		3.2		2.2		2.2		2		2.2		2		2.1		2.2		2.5		3.2		3		2.5		2		2.2		2

		g3_cond_B		2.195		0.389		2		2.3		2.4		2.5		1.8		3		2		2.1		2		2		2		2		2.4		2.1		3		2.6		2.5		1.8		1.5		1.9

		g3_cond_C		2.265		0.404		2		2.2		2.5		2.5		1.9		3		2.2		2		2.2		2		3		1.9		2		2.3		3.2		2.3		2.4		1.7		2		2

		g3_cond_D		3.305		0.465		2.5		2.8		3		3.3		3		4.2		3		3.8		3.1		3.1		4		3.1		3.5		3.4		4		3.8		3.5		3.3		3		2.7

		g3_cond_E		3.065		0.356		3		3.2		3.5		2.8		2.2		3.2		2.9		3.1		3.3		3		3		3.3		3		3		3.8		3.1		3.5		3.1		2.4		2.9

		g3_cond_F		3.435		0.328		3		3.3		3.5		3.5		3		3.4		3.5		3.8		3.5		3.7		4		3.2		3.5		3.5		3.6		3.8		3.5		3.1		2.6		3.7

		g3_cond_G		3.080		0.352		3		3.2		3.3		3.1		2.2		3.2		3		2.8		3		3.1		3		3.1		3.4		3.1		4		3.3		3		3.3		2.5		3

		g3_cond_H		3.745		0.509		4		4.2		4.5		3.6		2.5		4		4.1		2.9		4.2		3.9		4		3.7		4.2		4.3		3.5		3.9		3.2		3.6		3.3		3.3

		g3_cond_I		2.325		0.462		2		2.2		2.3		2.5		1.4		3		2		2.1		2.1		2.4		2		2.5		2.6		2.2		3.6		2.9		2.3		2.2		1.9		2.3

		g3_cond_J		3.440		0.399		3		3.2		3.3		3.8		2.8		3.6		3.5		3.6		3.5		3.4		4		3.4		3.6		3.8		4.2		4		3.3		3		2.9		2.9

		g3_cond_K		2.825		0.417		2.5		2.7		3		3.2		1.5		3.2		3.2		2.6		2.8		2.8		3		2.9		3		3		3.4		3.1		2.8		2.5		3		2.3

		g3_cond_L		3.955		0.590		4.5		4.5		4.6		4		2.5		3.8		3.9		3.2		4.1		4.5		5		3.8		3.8		4.3		4		4.2		3.7		3.5		3		4.2

		g3_cond_M		3.028		0.462		2.5		2.5		2.7		3.7		3.1		3.8		3.3		3		3		2.8		3		2.6		2.8		3.6		3		2.7		3.3		2.9		2.4		3		2.5		2.6		3		3.8		2.3		3.5		2.4		3.1		3.3		3.6		4		2.7		3.5		2.8		3.6		3.5		3.2		2.6		2.4

		g3_cond_N		3.244		0.365		3		3.3		3.5		3.4		3.1		3.5		3.5		3		3.2		2.7		3		2.9		3.7		3.7		3.2		2.5		3.5		3.2		2.6		2.7		3.5		3.6		3.5		3.7		3.5		3.5		3		3.5		2.9		3.2		4		3.3		2.8		2.5		3		3.6		3.5		3.2		3.5

		g3_cond_O		2.370		0.564		2		2.2		2.4		3.7		1.3		3.2		2.1		2.2		2.3		2.5		2		2.3		2.4		2.3		3.2		2.9		2.8		1.8		1.7		2.1

		g3_cond_P		2.220		0.556		2		2		2.2		3.4		1.3		3		2		2		2		2.3		3		2		2.2		2.2		3		2.7		2.2		1.6		1.3		2
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				4%		8%		12%

		A Bern		3.920		2.915		2.365

		B Gilb		3.490		2.705		2.195

		C +LPC		3.230		3.115		2.265

		D +FEC(4,3)		3.610		3.835		3.305

		E +CELP		3.215		2.965		3.065

		F +FEC(3,2)		3.905		3.960		3.435

		G +CELP Bern		4.060		3.605		3.080

		H +FEC(3,2) Bern		4.620		4.335		3.745

		I +G.723.1 6.3		3.355		3.050		2.325

		J +FEC(2,1)		3.990		3.900		3.440

		K +G.723.1 Bern		3.745		3.455		2.825

		L +FEC(2,1) Bern		4.605		4.135		3.955

		M AMR12.2+6.7		3.905		3.551		3.028

		N AMR12.2+FEC(3,2)		4.013		4.026		3.244

		O +G.723.1 rat		3.165		2.785		2.370

		P +G.723.1 rat no repair		3.045		2.505		2.220
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				MOS		Stdev		Christine		Wendy		Lee		Candice		Ken		Liz		Joanna		George		Zheng		Ping		Zheng(2)		Louise		James		Jenny		Jenny(2)		Anna		Stone		Peter		Bob		Lian

		g1_cond_A		3.920		0.524		4.5		4.8		4.6		2.8		3.5		4		4.2		3.8		4.5		4		4		4.3		3.2		4		3.8		4.1		4		3.5		3		3.8

		g1_cond_B		3.490		0.365		3.5		3.2		3.6		3.5		3.5		3.5		3.5		3.1		3.3		3.4		3		3.5		2.8		3.5		4.2		4		4		3		3.8		3.9

		g1_cond_C		3.230		0.337		3.5		3.2		3.6		2.5		3		3.5		3.3		3.1		3.4		3.1		3		3.1		2.6		3.3		3.6		3.4		3.3		2.8		3.8		3.5

		g1_cond_D		3.610		0.490		3		3.5		3.3		3.5		3.8		4.5		3.5		3.6		3.5		3.3		4		3.5		2.9		3.6		4.5		4		4.5		3.5		2.8		3.4

		g1_cond_E		3.215		0.436		3		3.2		3.2		3		2.5		4.3		3		2.9		3		3		3		3.4		2.8		3.3		4		3.2		3.9		3		3.6		3

		g1_cond_F		3.905		0.375		3.5		3.8		4		3.8		3.9		4.5		4.2		3.1		4		3.7		4		3.9		3.5		4.1		4.5		4.1		3.9		3.3		4.5		3.8

		g1_cond_G		4.060		0.568		3		3.2		3.5		4		5		4.3		4		4.3		4.2		3.8		5		4.2		3.8		3.8		4.5		4.9		3.7		3.3		4.2		4.5

		g1_cond_H		4.620		0.338		4.5		4.6		4.8		4.5		5		4.5		4.8		4.1		4.5		4.8		5		4.7		4.5		4.8		4.8		4.9		4.8		3.5		4.6		4.7

		g1_cond_I		3.355		0.497		3		3.3		3.5		3.4		2.2		4.2		3.7		3.1		3.3		3.4		3		3.1		3.5		3.4		4.6		3.5		3.6		2.7		3.2		3.4

		g1_cond_J		3.990		0.435		4		4.3		4.2		4.5		3.8		4.5		4.5		3.9		4.1		3.8		4		3.6		3.2		4		4.8		4		4.1		3.6		3		3.9

		g1_cond_K		3.745		0.493		3.5		3.6		3.5		4.4		2.9		4.5		3.7		3.5		3.5		4		4		3.2		4		3.5		4.4		4.3		4.3		3.1		4		3

		g1_cond_L		4.605		0.467		5		4.9		5		4.6		5		5		4.8		4.7		4.9		4.6		5		3.8		4.5		3.4		4.8		4.9		4.9		4		4		4.3

		g1_cond_M		3.905		0.757		4.5		4.5		4.8		4.6		3.9		5		4.8		4.5		4.7		4.5		5		4		4.3		4.8		4.4		4		4.8		4.2		3.9		4.5		3		3.2		3.5		3.9		2.3		4.5		3.3		2.6		3.1		3.5		3		3		3.6		2.9		4.5		3.2		3.5		3.2		2.8

		g1_cond_N		4.013		0.724		4.5		4.3		4.6		4.5		4		5		4.8		5		4.7		4.6		5		4.4		4.2		5		4.6		3.9		4.8		3.9		4		4.8		3		3.2		3.4		3.8		2.7		4.8		3.1		3.8		3.3		3.2		4		3.3		3.4		3.3		4.8		3.7		3		3.5		2.6

		g1_cond_O		3.165		0.543		3		3		3.2		3.7		2.3		4.2		3.4		3		2.8		3		3		2.7		3.5		3.7		4.2		3.4		3.2		2.9		2		3.1

		g1_cond_P		3.045		0.458		2.5		2.8		3		3.5		2.6		3.8		3		2.8		2.6		2.8		4		2.5		3.5		3.1		3.6		3.3		3		2.4		2.8		3.3

		g2_cond_A		2.915		0.591		2.5		2.7		2.8		2.5		2.5		3.8		2.2		2.8		2.5		2.6		4		2.3		3.8		3.3		3.5		3.2		3.7		2.6		2		3

		g2_cond_B		2.705		0.507		2.5		2.7		2.8		2.8		1.9		3.2		2.4		2.5		3.1		3		3		2.7		3.2		2.9		3.2		3.1		3.1		1.9		1.3		2.8

		g2_cond_C		3.115		0.384		3		3.2		3.2		2.8		3.2		3.8		3.5		2.6		3		3.1		3		2.7		3.6		2.6		2.9		3.6		3.6		2.5		2.9		3.5

		g2_cond_D		3.835		0.455		4		4.2		4.3		3		3.7		4		4.2		3		4		3.8		4		3.2		3.9		4		4.2		4.7		3.9		3.3		3.3		4

		g2_cond_E		2.965		0.612		2.5		2.6		2.8		2.8		2.2		3.2		2.5		3		2.7		3.1		4		2.7		3		3.4		4.5		3.8		3.2		3		2.2		2.1

		g2_cond_F		3.960		0.674		4.5		4.5		4.6		3.2		2.6		4.5		3.9		3.7		4.2		4.5		4		4.1		4.6		4.6		4		4.8		3.9		3.3		3		2.7

		g2_cond_G		3.605		0.581		4		4.2		4.3		3.5		2.4		4.5		3.5		2.9		4		4.3		3		3.8		3.5		4		4.2		3.6		3		3.1		3.3		3

		g2_cond_H		4.335		0.451		4.5		4.6		4.6		4		4.2		4.8		4.8		3.8		4.2		4.5		5		3.7		4.7		4.8		4.4		4.9		3.8		3.9		3.5		4

		g2_cond_I		3.050		0.563		2.5		2.8		3		3.1		2.2		3.5		2.6		2.5		2.9		3.2		3		3		3.6		3.5		4.8		3.1		3		3.5		2.6		2.6

		g2_cond_J		3.900		0.787		4		4.2		4.5		3.5		1.4		4.5		4.5		3.7		3.9		3.5		5		4		4.2		4.4		3.4		4.9		4.2		3		3.4		3.8

		g2_cond_K		3.455		0.542		3.5		4		4		3.2		2		4.2		4.1		3		3.2		3.5		3		3.5		3.3		3.8		4.3		3.2		3.7		3.2		2.9		3.5

		g2_cond_L		4.135		0.496		4.5		4.8		5		4		3.2		4.5		4.7		3.8		4.6		4.8		4		4.2		3.7		4.1		4		4.2		3.7		3.5		3.8		3.6

		g2_cond_M		3.551		0.603		3		3.2		3.5		4.5		3.9		4.2		3.9		4.5		4.5		3.2		4		3.5		3.3		4.8		4.2		3.5		3.8		4		2.9		3.5		3		3		3.5		3.9		1.8		4.2		3.4		2.8		3.6		3.1		3		3.3		3		3.4		4.5		3.4		3.2		3.2		3.3

		g2_cond_N		4.026		0.628		3.5		3.8		4		3.9		3.7		4.8		4.8		5		3.6		3.7		5		3.2		3.5		3.9		3.2		3.3		4		4		3.9		2.8		3		3.3		3		4.3		4		4.8		4.8		3.9		4.8		4.5		5		4.5		3.7		4.8		4.9		4.2		4		4		3.9

		g2_cond_O		2.785		0.569		2.5		2.5		2.7		3.8		1.8		3.8		2.2		2.7		2.4		2.2		3		3.1		3.6		2.6		3.4		3.3		3		2.4		2.5		2.2

		g2_cond_P		2.505		0.558		2		2.2		2.5		3.5		1.3		3.5		2		2.3		2.3		2.6		3		2.6		2.7		2.5		3.2		3		2.8		2		2		2.1

		g3_cond_A		2.365		0.427		2		2.5		2.5		3		1.8		3.2		2.2		2.2		2		2.2		2		2.1		2.2		2.5		3.2		3		2.5		2		2.2		2

		g3_cond_B		2.195		0.389		2		2.3		2.4		2.5		1.8		3		2		2.1		2		2		2		2		2.4		2.1		3		2.6		2.5		1.8		1.5		1.9

		g3_cond_C		2.265		0.404		2		2.2		2.5		2.5		1.9		3		2.2		2		2.2		2		3		1.9		2		2.3		3.2		2.3		2.4		1.7		2		2

		g3_cond_D		3.305		0.465		2.5		2.8		3		3.3		3		4.2		3		3.8		3.1		3.1		4		3.1		3.5		3.4		4		3.8		3.5		3.3		3		2.7

		g3_cond_E		3.065		0.356		3		3.2		3.5		2.8		2.2		3.2		2.9		3.1		3.3		3		3		3.3		3		3		3.8		3.1		3.5		3.1		2.4		2.9

		g3_cond_F		3.435		0.328		3		3.3		3.5		3.5		3		3.4		3.5		3.8		3.5		3.7		4		3.2		3.5		3.5		3.6		3.8		3.5		3.1		2.6		3.7

		g3_cond_G		3.080		0.352		3		3.2		3.3		3.1		2.2		3.2		3		2.8		3		3.1		3		3.1		3.4		3.1		4		3.3		3		3.3		2.5		3

		g3_cond_H		3.745		0.509		4		4.2		4.5		3.6		2.5		4		4.1		2.9		4.2		3.9		4		3.7		4.2		4.3		3.5		3.9		3.2		3.6		3.3		3.3

		g3_cond_I		2.325		0.462		2		2.2		2.3		2.5		1.4		3		2		2.1		2.1		2.4		2		2.5		2.6		2.2		3.6		2.9		2.3		2.2		1.9		2.3

		g3_cond_J		3.440		0.399		3		3.2		3.3		3.8		2.8		3.6		3.5		3.6		3.5		3.4		4		3.4		3.6		3.8		4.2		4		3.3		3		2.9		2.9

		g3_cond_K		2.825		0.417		2.5		2.7		3		3.2		1.5		3.2		3.2		2.6		2.8		2.8		3		2.9		3		3		3.4		3.1		2.8		2.5		3		2.3

		g3_cond_L		3.955		0.590		4.5		4.5		4.6		4		2.5		3.8		3.9		3.2		4.1		4.5		5		3.8		3.8		4.3		4		4.2		3.7		3.5		3		4.2

		g3_cond_M		3.028		0.462		2.5		2.5		2.7		3.7		3.1		3.8		3.3		3		3		2.8		3		2.6		2.8		3.6		3		2.7		3.3		2.9		2.4		3		2.5		2.6		3		3.8		2.3		3.5		2.4		3.1		3.3		3.6		4		2.7		3.5		2.8		3.6		3.5		3.2		2.6		2.4

		g3_cond_N		3.244		0.365		3		3.3		3.5		3.4		3.1		3.5		3.5		3		3.2		2.7		3		2.9		3.7		3.7		3.2		2.5		3.5		3.2		2.6		2.7		3.5		3.6		3.5		3.7		3.5		3.5		3		3.5		2.9		3.2		4		3.3		2.8		2.5		3		3.6		3.5		3.2		3.5

		g3_cond_O		2.370		0.564		2		2.2		2.4		3.7		1.3		3.2		2.1		2.2		2.3		2.5		2		2.3		2.4		2.3		3.2		2.9		2.8		1.8		1.7		2.1

		g3_cond_P		2.220		0.556		2		2		2.2		3.4		1.3		3		2		2		2		2.3		3		2		2.2		2.2		3		2.7		2.2		1.6		1.3		2

						0.497

				4%		8%		12%

		A Bern		3.920		2.915		2.365

		B Gilb		3.490		2.705		2.195

		C +LPC		3.230		3.115		2.265

		D +FEC(4,3)		3.610		3.835		3.305

		E +CELP		3.215		2.965		3.065

		F +FEC(3,2)		3.905		3.960		3.435

		G +CELP Bern		4.060		3.605		3.080

		H +FEC(3,2) Bern		4.620		4.335		3.745

		I +G.723.1 6.3		3.355		3.050		2.325

		J +FEC(2,1)		3.990		3.900		3.440

		K +G.723.1 Bern		3.745		3.455		2.825

		L +FEC(2,1) Bern		4.605		4.135		3.955

		M AMR12.2+6.7		3.905		3.551		3.028

		N AMR12.2+FEC(3,2)		4.013		4.026		3.244

		O +G.723.1 rat		3.165		2.785		2.370

		P +G.723.1 rat no repair		3.045		2.505		2.220
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				MOS		Stdev		Christine		Wendy		Lee		Candice		Ken		Liz		Joanna		George		Zheng		Ping		Zheng(2)		Louise		James		Jenny		Jenny(2)		Anna		Stone		Peter		Bob		Lian

		g1_cond_A		3.920		0.524		4.5		4.8		4.6		2.8		3.5		4		4.2		3.8		4.5		4		4		4.3		3.2		4		3.8		4.1		4		3.5		3		3.8

		g1_cond_B		3.490		0.365		3.5		3.2		3.6		3.5		3.5		3.5		3.5		3.1		3.3		3.4		3		3.5		2.8		3.5		4.2		4		4		3		3.8		3.9

		g1_cond_C		3.230		0.337		3.5		3.2		3.6		2.5		3		3.5		3.3		3.1		3.4		3.1		3		3.1		2.6		3.3		3.6		3.4		3.3		2.8		3.8		3.5

		g1_cond_D		3.610		0.490		3		3.5		3.3		3.5		3.8		4.5		3.5		3.6		3.5		3.3		4		3.5		2.9		3.6		4.5		4		4.5		3.5		2.8		3.4

		g1_cond_E		3.215		0.436		3		3.2		3.2		3		2.5		4.3		3		2.9		3		3		3		3.4		2.8		3.3		4		3.2		3.9		3		3.6		3

		g1_cond_F		3.905		0.375		3.5		3.8		4		3.8		3.9		4.5		4.2		3.1		4		3.7		4		3.9		3.5		4.1		4.5		4.1		3.9		3.3		4.5		3.8

		g1_cond_G		4.060		0.568		3		3.2		3.5		4		5		4.3		4		4.3		4.2		3.8		5		4.2		3.8		3.8		4.5		4.9		3.7		3.3		4.2		4.5

		g1_cond_H		4.620		0.338		4.5		4.6		4.8		4.5		5		4.5		4.8		4.1		4.5		4.8		5		4.7		4.5		4.8		4.8		4.9		4.8		3.5		4.6		4.7

		g1_cond_I		3.355		0.497		3		3.3		3.5		3.4		2.2		4.2		3.7		3.1		3.3		3.4		3		3.1		3.5		3.4		4.6		3.5		3.6		2.7		3.2		3.4

		g1_cond_J		3.990		0.435		4		4.3		4.2		4.5		3.8		4.5		4.5		3.9		4.1		3.8		4		3.6		3.2		4		4.8		4		4.1		3.6		3		3.9

		g1_cond_K		3.745		0.493		3.5		3.6		3.5		4.4		2.9		4.5		3.7		3.5		3.5		4		4		3.2		4		3.5		4.4		4.3		4.3		3.1		4		3

		g1_cond_L		4.605		0.467		5		4.9		5		4.6		5		5		4.8		4.7		4.9		4.6		5		3.8		4.5		3.4		4.8		4.9		4.9		4		4		4.3

		g1_cond_M		3.905		0.757		4.5		4.5		4.8		4.6		3.9		5		4.8		4.5		4.7		4.5		5		4		4.3		4.8		4.4		4		4.8		4.2		3.9		4.5		3		3.2		3.5		3.9		2.3		4.5		3.3		2.6		3.1		3.5		3		3		3.6		2.9		4.5		3.2		3.5		3.2		2.8

		g1_cond_N		4.013		0.724		4.5		4.3		4.6		4.5		4		5		4.8		5		4.7		4.6		5		4.4		4.2		5		4.6		3.9		4.8		3.9		4		4.8		3		3.2		3.4		3.8		2.7		4.8		3.1		3.8		3.3		3.2		4		3.3		3.4		3.3		4.8		3.7		3		3.5		2.6

		g1_cond_O		3.165		0.543		3		3		3.2		3.7		2.3		4.2		3.4		3		2.8		3		3		2.7		3.5		3.7		4.2		3.4		3.2		2.9		2		3.1

		g1_cond_P		3.045		0.458		2.5		2.8		3		3.5		2.6		3.8		3		2.8		2.6		2.8		4		2.5		3.5		3.1		3.6		3.3		3		2.4		2.8		3.3

		g2_cond_A		2.915		0.591		2.5		2.7		2.8		2.5		2.5		3.8		2.2		2.8		2.5		2.6		4		2.3		3.8		3.3		3.5		3.2		3.7		2.6		2		3

		g2_cond_B		2.705		0.507		2.5		2.7		2.8		2.8		1.9		3.2		2.4		2.5		3.1		3		3		2.7		3.2		2.9		3.2		3.1		3.1		1.9		1.3		2.8

		g2_cond_C		3.115		0.384		3		3.2		3.2		2.8		3.2		3.8		3.5		2.6		3		3.1		3		2.7		3.6		2.6		2.9		3.6		3.6		2.5		2.9		3.5

		g2_cond_D		3.835		0.455		4		4.2		4.3		3		3.7		4		4.2		3		4		3.8		4		3.2		3.9		4		4.2		4.7		3.9		3.3		3.3		4

		g2_cond_E		2.965		0.612		2.5		2.6		2.8		2.8		2.2		3.2		2.5		3		2.7		3.1		4		2.7		3		3.4		4.5		3.8		3.2		3		2.2		2.1

		g2_cond_F		3.960		0.674		4.5		4.5		4.6		3.2		2.6		4.5		3.9		3.7		4.2		4.5		4		4.1		4.6		4.6		4		4.8		3.9		3.3		3		2.7

		g2_cond_G		3.605		0.581		4		4.2		4.3		3.5		2.4		4.5		3.5		2.9		4		4.3		3		3.8		3.5		4		4.2		3.6		3		3.1		3.3		3

		g2_cond_H		4.335		0.451		4.5		4.6		4.6		4		4.2		4.8		4.8		3.8		4.2		4.5		5		3.7		4.7		4.8		4.4		4.9		3.8		3.9		3.5		4

		g2_cond_I		3.050		0.563		2.5		2.8		3		3.1		2.2		3.5		2.6		2.5		2.9		3.2		3		3		3.6		3.5		4.8		3.1		3		3.5		2.6		2.6

		g2_cond_J		3.900		0.787		4		4.2		4.5		3.5		1.4		4.5		4.5		3.7		3.9		3.5		5		4		4.2		4.4		3.4		4.9		4.2		3		3.4		3.8

		g2_cond_K		3.455		0.542		3.5		4		4		3.2		2		4.2		4.1		3		3.2		3.5		3		3.5		3.3		3.8		4.3		3.2		3.7		3.2		2.9		3.5

		g2_cond_L		4.135		0.496		4.5		4.8		5		4		3.2		4.5		4.7		3.8		4.6		4.8		4		4.2		3.7		4.1		4		4.2		3.7		3.5		3.8		3.6

		g2_cond_M		3.551		0.603		3		3.2		3.5		4.5		3.9		4.2		3.9		4.5		4.5		3.2		4		3.5		3.3		4.8		4.2		3.5		3.8		4		2.9		3.5		3		3		3.5		3.9		1.8		4.2		3.4		2.8		3.6		3.1		3		3.3		3		3.4		4.5		3.4		3.2		3.2		3.3

		g2_cond_N		4.026		0.628		3.5		3.8		4		3.9		3.7		4.8		4.8		5		3.6		3.7		5		3.2		3.5		3.9		3.2		3.3		4		4		3.9		2.8		3		3.3		3		4.3		4		4.8		4.8		3.9		4.8		4.5		5		4.5		3.7		4.8		4.9		4.2		4		4		3.9

		g2_cond_O		2.785		0.569		2.5		2.5		2.7		3.8		1.8		3.8		2.2		2.7		2.4		2.2		3		3.1		3.6		2.6		3.4		3.3		3		2.4		2.5		2.2

		g2_cond_P		2.505		0.558		2		2.2		2.5		3.5		1.3		3.5		2		2.3		2.3		2.6		3		2.6		2.7		2.5		3.2		3		2.8		2		2		2.1

		g3_cond_A		2.365		0.427		2		2.5		2.5		3		1.8		3.2		2.2		2.2		2		2.2		2		2.1		2.2		2.5		3.2		3		2.5		2		2.2		2

		g3_cond_B		2.195		0.389		2		2.3		2.4		2.5		1.8		3		2		2.1		2		2		2		2		2.4		2.1		3		2.6		2.5		1.8		1.5		1.9

		g3_cond_C		2.265		0.404		2		2.2		2.5		2.5		1.9		3		2.2		2		2.2		2		3		1.9		2		2.3		3.2		2.3		2.4		1.7		2		2

		g3_cond_D		3.305		0.465		2.5		2.8		3		3.3		3		4.2		3		3.8		3.1		3.1		4		3.1		3.5		3.4		4		3.8		3.5		3.3		3		2.7

		g3_cond_E		3.065		0.356		3		3.2		3.5		2.8		2.2		3.2		2.9		3.1		3.3		3		3		3.3		3		3		3.8		3.1		3.5		3.1		2.4		2.9

		g3_cond_F		3.435		0.328		3		3.3		3.5		3.5		3		3.4		3.5		3.8		3.5		3.7		4		3.2		3.5		3.5		3.6		3.8		3.5		3.1		2.6		3.7

		g3_cond_G		3.080		0.352		3		3.2		3.3		3.1		2.2		3.2		3		2.8		3		3.1		3		3.1		3.4		3.1		4		3.3		3		3.3		2.5		3

		g3_cond_H		3.745		0.509		4		4.2		4.5		3.6		2.5		4		4.1		2.9		4.2		3.9		4		3.7		4.2		4.3		3.5		3.9		3.2		3.6		3.3		3.3

		g3_cond_I		2.325		0.462		2		2.2		2.3		2.5		1.4		3		2		2.1		2.1		2.4		2		2.5		2.6		2.2		3.6		2.9		2.3		2.2		1.9		2.3

		g3_cond_J		3.440		0.399		3		3.2		3.3		3.8		2.8		3.6		3.5		3.6		3.5		3.4		4		3.4		3.6		3.8		4.2		4		3.3		3		2.9		2.9

		g3_cond_K		2.825		0.417		2.5		2.7		3		3.2		1.5		3.2		3.2		2.6		2.8		2.8		3		2.9		3		3		3.4		3.1		2.8		2.5		3		2.3

		g3_cond_L		3.955		0.590		4.5		4.5		4.6		4		2.5		3.8		3.9		3.2		4.1		4.5		5		3.8		3.8		4.3		4		4.2		3.7		3.5		3		4.2

		g3_cond_M		3.028		0.462		2.5		2.5		2.7		3.7		3.1		3.8		3.3		3		3		2.8		3		2.6		2.8		3.6		3		2.7		3.3		2.9		2.4		3		2.5		2.6		3		3.8		2.3		3.5		2.4		3.1		3.3		3.6		4		2.7		3.5		2.8		3.6		3.5		3.2		2.6		2.4

		g3_cond_N		3.244		0.365		3		3.3		3.5		3.4		3.1		3.5		3.5		3		3.2		2.7		3		2.9		3.7		3.7		3.2		2.5		3.5		3.2		2.6		2.7		3.5		3.6		3.5		3.7		3.5		3.5		3		3.5		2.9		3.2		4		3.3		2.8		2.5		3		3.6		3.5		3.2		3.5

		g3_cond_O		2.370		0.564		2		2.2		2.4		3.7		1.3		3.2		2.1		2.2		2.3		2.5		2		2.3		2.4		2.3		3.2		2.9		2.8		1.8		1.7		2.1
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