3GPP TSG-S4#18 meeting
Tdoc S4 (01)506

Erlangen, Germany, September 3-7, 2001

Title:
Study of standard deviation values for French subjective results : First analysis 

Source
 : 
France Télécom R&D

1.
INTRODUCTION

During the last SA4 meeting in Naantali (4 – 8 June 2001) results from the AMR-WB Characterisation Phase 1A were presented by each involved listening laboratory, among them FT R&D. While TD S4-010393 (Results of cross-language comparisons for Experiments 1, 2 and 5 of the AMR-WB Characterisation Phase 1A) from Dynastat was discussed, it was commented that a substantial difference was found between the standard deviation values of FT R&D and of the other labs; more particularly, it was mentioned that French values might be too small. FT R&D agreed to investigate in order to tempt to find an explanation for this difference. This contribution reports the first results of a comparative study of standard deviations values performed by FT R&D on various subjective experiments conducted by different listening laboratories. 

2.
COMPARATIVE STUDY OF STANDARD DEVIATION VALUES

This comparative study has been first undertaken on the recent set of subjective results from the ITU-T WB Selection Testing Phase that were discussed during the Q7/16 Rapporteur's meeting in Montréal (24-26 June 2001). More informative for 3GPP TSG SA4 delegates would have been to study the results from the AMR-WB Characterisation Testing phase. This is of course planned and will be performed as a second step.  

All together, within the ITU-T WB Selection Testing Phase, six experiments were designed (Exp#1A, Exp#1B, Exp#2, Exp#3A, Exp#3B & Exp#4), each being conducted by two different listening laboratories. Annex 1 gives per experiment a plot of the standard deviation values observed for each experimental condition by each listening laboratory involved. At first glance, it could be said, that, for Exp#1A, FTR&D values are smaller than NTT ones. But, this is not the case for Exp#3B where it appears that FTR&D standard deviation values are higher than Dynastat values. Regarding Exp#1A, one can also observe that MOS scores collected from French subjects are higher than scores collected from Japanese subjects, which is a well-known phenomenon. As standard deviations are smaller for high scores due to the edging effect, one simple explanation can be found. Another idea is to study the relationship between mean scores and standard deviations. 

For each of the 6 experiments, plots of standard deviation values versus subjective scores are reported in Annex 2. Trend curves have been computed for each set of points. These curves allow synthesising the information :

· for low scores, as well as high scores, standard deviation values are small,

· standard deviations are maximum around the score value of 3 or 3,5 (which is exactly the median range of the subjective scale).

Looking at those curves, it can be seen that FT and NTT ones are rather distant from each other for Exp#1A, but the same distance is also shown by Nokia and Dynastat curves for Exp#4, for instance.  

Finally, Annex 3 shows the “average” curve that is obtained when all results are plotted simultaneously (mean scores and standard deviation from all experiments). This average curve has been reported on each individual graph as a “théorique” curve.  The observed distance of FT points from the average curve is not so great, and the comparison of the FT results with the DT curve in Exp#1B allows to affirm that French standard deviation values are not that low. 

3. CONCLUSION

From this first step of the comparative study of standard deviation values, these conclusions can be drawn:

· Experiments 1A and 1B seem to present lower values for standard deviation than the other experiments do (most of the points are bellow the “average” curve). NTT points are all bellow this “average” curve. 

· Experiments 3A and 3B, on the contrary, seem to present higher values for standard deviation than the other experiments do : this is due to the particular method used (DCR instead of ACR). For this method, French subjects used for Exp#3B have a behaviour that is identical to subjects from other countries. 

More studies should be undertaken on subjective results collected from other international testing phases in order to find an explanation for the supposed difference between French standard deviation values and similar values from other countries. The French language itself might have a specific effect. The analysis of the AMR-WB Characterisation set of results is already planned as a second step. Regarding the ITU-T WB Selection Phase, it is not possible to state that standard deviation values of FT R&D are too small or peculiar, and consequently, not in line with results from other listening laboratories.  

[image: image1.wmf]Ecart-types exp1A

0

0,2

0,4

0,6

0,8

1

1,2

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

31

FT

NTT

Ecart-types exp1B

0

0,2

0,4

0,6

0,8

1

1,2

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

31

DT

NTT

Ecart-types exp2

0

0,2

0,4

0,6

0,8

1

1,2

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

31

DT

LMGT

Ecart-types exp3A

0

0,2

0,4

0,6

0,8

1

1,2

1

4

7

10

13

16

19

22

25

28

31

34

37

40

Dynastat

LMGP

Ecart-types exp3B

0

0,2

0,4

0,6

0,8

1

1,2

1

4

7

10

13

16

19

22

25

28

31

34

37

40

dynastat

FT

Ecart-types exp4

0

0,2

0,4

0,6

0,8

1

1,2

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

31

Dynastat

Nokia

[image: image2.wmf]Exéprience 1A

y = -0,1168x

2

 + 0,8103x - 0,4858

R

2

 = 0,9426

y = -0,1205x

2

 + 0,7275x - 0,2419

R

2

 = 0,8286

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

1,1

1

1,5

2

2,5

3

3,5

4

4,5

5

FT

NTT

ThéoriqueFT

ThéoriqueNTT

Polynomial (NTT)

Polynomial (FT)


Annex 2 : Plots of Standard deviation values versus Subjective scores per experiment

[image: image3.wmf]Expérience 1B

y = -0,1144x

2

 + 0,7814x - 0,4878

R

2

 = 0,8804

y = -0,1305x

2

 + 0,8933x - 0,6457

R

2

 = 0,9318

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

1,1

1

1,5

2

2,5

3

3,5

4

4,5

5

NTT

DT

ThéoriqueNTT

ThéoriqueDT

Polynomial (DT)

Polynomial (NTT)


[image: image4.wmf]Expérience 2

y = -0,1534x

2

 + 0,9581x - 0,5748

R

2

 = 0,8856

y = -0,1688x

2

 + 1,0351x - 0,5863

R

2

 = 0,9166

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

1,1

1

1,5

2

2,5

3

3,5

4

4,5

5

LMGT

DT

ThéoriqueLMGT

ThéoriqueDT

Polynomial (DT)

Polynomial (LMGT)


[image: image5.wmf]Expérience 3A

y = -0,1217x

2

 + 0,7205x - 0,0769

R

2

 = 0,799

y = -0,1355x

2

 + 0,7701x - 0,0174

R

2

 = 0,7834

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

1,1

1

1,5

2

2,5

3

3,5

4

4,5

5

LMGT

Dyn

ThéoriqueLMGT

ThéoriqueDynastat

Polynomial (Dyn)

Polynomial (LMGT)


[image: image6.wmf]Expérience 3B

y = -0,1478x

2

 + 0,867x - 0,2337

R

2

 = 0,8382

y = -0,1256x

2

 + 0,7056x + 0,0089

R

2

 = 0,7935

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

1,1

1

1,5

2

2,5

3

3,5

4

4,5

5

FT

Dyn

ThéoriqueFT

ThéoriqueDynastat

Polynomial (FT)

Polynomial (Dyn)


[image: image7.wmf]Expérience 4

y = -0,1226x

2

 + 0,7759x - 0,3333

R

2

 = 0,883

y = -0,1233x

2

 + 0,7735x - 0,2078

R

2

 = 0,8655

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

1,1

1

1,5

2

2,5

3

3,5

4

4,5

5

Nokia

Dyn

ThéoriqueNokia

ThéoriqueDynastat

Polynomial (Nokia)

Polynomial (Dyn)


[image: image8.wmf]Toutes Expériences Confondues

y = -0,1472x

2

 + 0,9235x - 0,5021

R

2

 = 0,7188

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

1,1

1

1,5

2

2,5

3

3,5

4

4,5

5

tout

Polynomial (tout)


Annex 3 : Plots of Standard deviation values versus Subjective scores for the whole set of experiments (6) 

















Annex 1 : Standard deviation values  per  experiment
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