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1. Introduction
Dynastat has been designated as the Global Analysis Lab (GAL) for the 3GPP/SA4 EVS Qualification Test. The Qualification Test involves 13 Proponent Companies (PC), each conducting 12 subjective tests - four tests in each of three phases (by bandwidth): Narrowband (NB), Wideband (WB), and Super-wideband (SWB). 
The subjective testing will commence approximately one month after the end of the SA4#71 meeting. The Listening Labs (LL) will be delivering their raw voting data for the four NB tests to the GAL in the middle of January 2013, followed by the raw data for the four WB tests in early February and for the four SWB tests near the end of February. There are still a number of issues affecting the GAL that need to be resolved before any raw data is delivered. This document outlines those issues and proposes solutions that will ensure that the GAL can complete the Global Analysis of the raw data in time for the SA4#72-BIS meeting scheduled for 11-14 March 2013.
1. Integrity of the raw data to be delivered to the GAL
The EVS Qualification Test Plan [1] describes the methods and procedures for conducting the  subjective tests by each PC. Though the 12 tests involve differing numbers of test conditions, the experimental design of each test is the same. Each test involves six panels of subjects, four subjects per panel, and each panel uses a different pseudo-randomized presentation order based on the "partially-balanced, randomized-blocks experimental design. Each test involves four repeat-measures for each test condition. For the nine speech tests, repeat-measures are  Talkers (m1, m2, f1, f2) and, for the three Music/Mixed-content tests, repeat-measures are  Categories (a1, a2, a3, a4). The total number of votes for each test-condition in each test is 96 (6 panels x 4 subjects/panel x 4 Talkers/Categories).

The GAL has provided Excel workbooks to each of the 13 PCs. Each workbook contains 12 worksheets, one for each of the subjective tests. Each worksheet is organized by Panels, Blocks (i.e., Talkers/Categories), and presentation sequence (1, 2, ..., # conditions). For each row in the spreadsheet, the LLs enter the votes from the four subjects that listened to a particular combination of Panel, Block, and Test-condition. 
2.1 Missing votes
The GAL has been made aware that there may be missing voting data in some cells of the data-delivery worksheets due to the presentation and data-collection software used in some LLs. However, the GAL must insist that a complete set of voting data be delivered by each LL. Worksheets containing missing votes will not be accepted by the GAL. The treatment of missing data and the procedures required for the statistical techniques that account for "missing data" and "unequal N's" is far beyond the scope of this contribution and beyond the scope of the GAL work for the EVS Qualification test. In total, the GAL will receive data delivery files from 13 PCs for 12 experiments involving 496 conditions and 96 votes per condition. The restricted schedule for completion of the GAL does not allow time and resources for the GAL to determine the integrity of the delivered raw data and then revise the data delivery files for appropriate use in the GAL reports. The GAL must insist that the data-delivery files received by the GAL are complete, i.e., there are no missing votes and every vote is an integer in the range of 1 to 5. Please note, the GAL does not preclude the use of software or procedures for rating-scale vote collection that permits missing responses, but that missing votes must be accounted for and corrected by the LLs/PCs before delivery of raw data to the GAL. 

2.1 Tool for correction of missing votes
The GAL has developed an Excel workbook that will detect, report, and correct for missing votes in the data-delivery workbooks. The GAL will provide the workbook under the EVS NDA to any PC where the vote-collection software or procedures permits missing votes. However, the condition for provision of this tool to any PC requires approval by EVS of a standard procedure for reporting and accommodating missing votes. The Dynastat Excel tool has been developed specifically for use with the EVS data-delivery worksheets. It examines every data cell to determine if the cell is an invalid entry (i.e., anything besides an integer value between 1 and 5) and, if so, assumes that the cell is "missing data." The tool calculates a predicted vote for the missing cell as the mean of the remaining repeat-measure votes
 for the particular combination of subject and condition. The tool also accumulates the number of missing data cells for each subject and compares that number against a criterion value equal to a percentage of total votes per subject. The value for the criterion percentage of missing votes is yet to be determined, but the GAL recommends 5%. The GAL also recommends that any subject with more missing votes than the agreed criterion is an "unreliable" subject and must be replaced by the LL. Finally, the GAL recommends that LLs must detail in their LL reports if their delivered data contained corrected missing values and, if so, the number of corrected missing votes for each subject in each test.
1. Data and metric to be used for the "Blinded" GAL Report#1

The EVS Qualification Rules are contained in Permanent Document EVS-5a [2]. In that document Rule 2 specifies three Figures of Merit (FoM) that will be used in the Global Analysis of the test data to rank the performance of the PCs. The description of Rule 2 and the accompanying Table 2 are extracted from the Qualification rules document [2] and repeated below. 


[image: image1]
Each FoM is based on a specified set of Terms of Reference (ToR) tests where a ToR test is specified as a Pair-wise Student's t-test between the pairs of votes for a CuT and a Reference codec. This statistical test is also known as the Dependent Groups t-test. Annex A presents a description and practical demonstration of the procedures involved in computing a Pair-wise t-test and for evaluating the results of the ToR test. The required ToR tests are listed in the Test Plan [1] for each test. The criterion for passing a ToR test is specified as the CuT not worse than the Reference Codec using a single sided t-test (p < 0.05, df = 95). 

Rule#2 further specifies that the FoMs are based on the percentage of Passes of the ToR tests and makes no distinction between the two ToR tests, i.e., when the CuT is being evaluated in a test conducted by its own PC (i.e., CuT_A) and in a test conducted by another PC (i.e., CuT_B). 
The GAL proposes to prepare GAL Report#1 using only the FoM's (i.e., percentage of ToR passes) specified in the Qualification rules. This proposal ensures that the results presented in Report#1 are completely blinded to the PCs. In GAL Report#2 (after de-blinding), the GAL will present summary statistics, Means and Standard Deviations, for all test conditions for each of the 12 tests for each of the 13 PCs. The report will also contain results of all ToR tests.
1. References

[1]  
S4-121342  “EVS Permanent Document EVS-8a: Test plans for qualification phase including host lab specification", October 2012.
[2] 
S4-121229  “EVS Permanent Document EVS-5a: Selection Rules for Qualification 
Phase", August 2012.
Annex A - Demonstration of Pair-wise t-test
The spreadsheet table on the following page demonstrates the procedures involved in the  computation of the Pair-wise t-test. The top section of the table shows the 96 votes for the Reference Codec - 6 panels x 4 subjects/panel (v1-v4) x 4 Talkers (m1,m2,f1,f2). The middle section of the table shows the 96 "paired" votes for the Test codec (i.e., the same subject rated the Ref and the Test on the combination of talker and sample). The bottom section of the table shows the differences between the paired ratings for the Ref and the Test. The last two lines of the table shows the results of the t-test, where:
· Mean Diff. = 0.2292 = average of the 96 difference values, also equal to the difference in the Means for Ref and Test (3.6563 - 3.4271 = 0.2292)

· Stdev Diff = 1.1096 - Standard Deviation of the 96 difference values.

· SEMD = Standard Error of the Mean Difference = 0.1132 = [Stdev/SQRT(96)]
· t = 2.0236 = (Mean Diff/SEMD)

· Prob = 0.0229 = Probability of t-statistic (df=95)

· ToR = Fail = the obtained probability (0.0229) is less than the criterion probability, 0.05.

[image: image2.emf]Panel Cond Talker Sample v1 v2 v3 v4

1 m1 s2 5 4 4 4

2 m1 s3 3 5 3 5

3 m1 s4 4 2 4 4

4 m1 s5 4 5 4 3

5 m1 s6 5 5 5 4

6 m1 s1 4 5 3 3

1 m2 s2 4 4 4 3

2 m2 s3 4 4 4 5 Mean (Ref)

3 m2 s4 4 2 4 4 3.6563

4 m2 s5 3 4 3 3

5 m2 s6 3 3 3 5

6 m2 s1 4 4 2 3

1 f1 s2 3 3 2 4

2 f1 s3 3 3 3 3

3 f1 s4 3 3 5 5

4 f1 s5 3 5 5 3

5 f1 s6 4 3 4 2

6 f1 s1 3 3 4 3

1 f2 s2 4 4 3 3

2 f2 s3 3 5 2 4

3 f2 s4 4 3 5 4

4 f2 s5 4 5 3 4

5 f2 s6 3 1 2 5

6 f2 s1 3 4 4 4

1 m1 s2 4 4 4 5

2 m1 s3 3 3 1 4

3 m1 s4 3 3 4 4

4 m1 s5 3 5 5 3

5 m1 s6 5 4 4 4

6 m1 s1 5 4 3 4

1 m2 s2 3 4 3 2

2 m2 s3 3 4 4 5 Mean (Test)

3 m2 s4 4 2 4 5 3.4271

4 m2 s5 2 3 1 3

5 m2 s6 2 1 2 1

6 m2 s1 4 3 4 1

1 f1 s2 4 3 2 3

2 f1 s3 4 4 2 5

3 f1 s4 3 2 5 3

4 f1 s5 3 4 4 5

5 f1 s6 3 2 3 4

6 f1 s1 4 5 4 4

1 f2 s2 5 4 3 4

2 f2 s3 4 2 1 4

3 f2 s4 3 2 4 4

4 f2 s5 3 5 3 3

5 f2 s6 3 2 4 4

6 f2 s1 4 5 3 4

1 m1 s2 1 0 0 -1

2 m1 s3 0 2 2 1

3 m1 s4 1 -1 0 0

4 m1 s5 1 0 -1 0

5 m1 s6 0 1 1 0

6 m1 s1 -1 1 0 -1

1 m2 s2 1 0 1 1

2 m2 s3 1 0 0 0 Mean (Diff)

3 m2 s4 0 0 0 -1 0.2292

4 m2 s5 1 1 2 0

5 m2 s6 1 2 1 4

6 m2 s1 0 1 -2 2

1 f1 s2 -1 0 0 1

2 f1 s3 -1 -1 1 -2

3 f1 s4 0 1 0 2

4 f1 s5 0 1 1 -2

5 f1 s6 1 1 1 -2

6 f1 s1 -1 -2 0 -1

1 f2 s2 -1 0 0 -1

2 f2 s3 -1 3 1 0

3 f2 s4 1 1 1 0

4 f2 s5 1 0 0 1

5 f2 s6 0 -1 -2 1

6 f2 s1 -1 -1 1 0

Mean Diff.Stdev Diff.

SE

MD

t Prob

ToR

0.2292 1.1096 0.1132 2.0236 0.0229 Fail

Reference Codec

Test Codec

Ref - Test


Rule 2:


Ranking of the candidates is performed according to the following Figures of Merit (FoMs) :





Figure of Merit (FoM)�
Description �
�
FoM#1


Percentage of passes�
For each test set given in Table 1, compute the percentage of passed requirements across the two LLs.


Based on that, compute the overall percentage by weighted averaging the percentages over test sets. The weighting is according to Table 1.�
�
FoM#2a


Percentage of passes for NB/WB service�
FoM#2a is calculated on percentage of passed requirements across the two LLs within the test sets under NB/WB tests and their weighted average in NB/WB conditions using weights in Test Sets (Table 1).


For test sets 1a, 1b, 3a, 4a, 4b, and the NB/WB conditions in 4d in Table 1, compute the percentage of passed requirements. Based on that, compute the overall percentage by weighted averaging the percentages over the aforementioned test sets. The weighting is according to Table 1, test set 4d counts as 2.5%.�
�
FoM#2b


Percentage of passes for SWB service�
FoM#2b is calculated on percentage of passed requirements across the two LLs within the test sets under SWB tests and their weighted average in SWB conditions using weights in Test Sets (Table 1).


For test sets 2, 3b, 4c, and the SWB conditions in 4d in Table 1, compute the percentage of passed requirements. Based on that, compute the overall percentage by weighted averaging the proportions over the aforementioned test sets. The weighting is according to Table 1, test set 4d counts as 2.5%.�
�



Table 2: Figures of Merit (FoMs)








�	Alan Sharpley	Email: asharpley@dynastat.com 	Tel (mobile): +1 512 554 2732�Mailing Address: 	Dynastat, Inc., 6850 Austin Center Blvd, Suite 150, Austin, Texas USA 78731


� Section 2 describes the repeat-measures for each test. A missing vote for a subject for one Talker/Category would be replaced by the mean value (rounded to the nearest integer) for the other three Talkers/Categories for that particular condition. 
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		Panel		Cond		Talker		Sample		v1		v2		v3		v4

		1		Reference Codec		m1		s2		5		4		4		4

		2				m1		s3		3		5		3		5

		3				m1		s4		4		2		4		4

		4				m1		s5		4		5		4		3

		5				m1		s6		5		5		5		4

		6				m1		s1		4		5		3		3

		1				m2		s2		4		4		4		3

		2				m2		s3		4		4		4		5		Mean (Ref)

		3				m2		s4		4		2		4		4		3.6563

		4				m2		s5		3		4		3		3

		5				m2		s6		3		3		3		5

		6				m2		s1		4		4		2		3

		1				f1		s2		3		3		2		4

		2				f1		s3		3		3		3		3

		3				f1		s4		3		3		5		5

		4				f1		s5		3		5		5		3

		5				f1		s6		4		3		4		2

		6				f1		s1		3		3		4		3

		1				f2		s2		4		4		3		3

		2				f2		s3		3		5		2		4

		3				f2		s4		4		3		5		4

		4				f2		s5		4		5		3		4

		5				f2		s6		3		1		2		5

		6				f2		s1		3		4		4		4

		1		Test Codec		m1		s2		4		4		4		5

		2				m1		s3		3		3		1		4

		3				m1		s4		3		3		4		4

		4				m1		s5		3		5		5		3

		5				m1		s6		5		4		4		4

		6				m1		s1		5		4		3		4

		1				m2		s2		3		4		3		2

		2				m2		s3		3		4		4		5		Mean (Test)

		3				m2		s4		4		2		4		5		3.4271

		4				m2		s5		2		3		1		3

		5				m2		s6		2		1		2		1

		6				m2		s1		4		3		4		1

		1				f1		s2		4		3		2		3

		2				f1		s3		4		4		2		5

		3				f1		s4		3		2		5		3

		4				f1		s5		3		4		4		5

		5				f1		s6		3		2		3		4

		6				f1		s1		4		5		4		4

		1				f2		s2		5		4		3		4

		2				f2		s3		4		2		1		4

		3				f2		s4		3		2		4		4

		4				f2		s5		3		5		3		3

		5				f2		s6		3		2		4		4

		6				f2		s1		4		5		3		4

		1		Ref - Test		m1		s2		1		0		0		-1

		2				m1		s3		0		2		2		1

		3				m1		s4		1		-1		0		0

		4				m1		s5		1		0		-1		0

		5				m1		s6		0		1		1		0

		6				m1		s1		-1		1		0		-1

		1				m2		s2		1		0		1		1

		2				m2		s3		1		0		0		0		Mean (Diff)

		3				m2		s4		0		0		0		-1		0.2292

		4				m2		s5		1		1		2		0

		5				m2		s6		1		2		1		4

		6				m2		s1		0		1		-2		2

		1				f1		s2		-1		0		0		1

		2				f1		s3		-1		-1		1		-2

		3				f1		s4		0		1		0		2

		4				f1		s5		0		1		1		-2

		5				f1		s6		1		1		1		-2

		6				f1		s1		-1		-2		0		-1

		1				f2		s2		-1		0		0		-1

		2				f2		s3		-1		3		1		0

		3				f2		s4		1		1		1		0

		4				f2		s5		1		0		0		1

		5				f2		s6		0		-1		-2		1

		6				f2		s1		-1		-1		1		0



						Mean Diff.		Stdev Diff.		SEMD		t		Prob		ToR

						0.2292		1.1096		0.1132		2.0236		0.0229		Fail
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