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Summary
In this document the source makes observations on the use of the pseudo-random number sequence generator as currently described in EVS-7a. 

The use of a single seed for multiple purposes is undesirable but probably ok but in this case it is very important that different parts of the sequence are used for different purposes. By observation it is clear from Table 7 that the Proponent numbers result in overlapping regions of the 2^32-1 sequence being applied to different candidates which is highly undesirable since it will result in biased statistics.

The source proposes that all of the sub-sequences of the random number sequence produced by random.exe are not overlapping and efforts are made to use as much of the 2^32-1 sequence as is practical.
Discussion

Section C.3 of EVS-7a is reproduced here….
A.3 Random music file selection

The selection shall be conducted separately for classical music and modern music. To randomly select music items for one genre for a specific proponent, use:
random.exe -n 21 -s MASTER_SEED2 –d PROPONENT_NUMBER POOL_FOR_PROPONENT

where the POOL_FOR_PROPONENT is the list of agreed items for one genre for a listening lab and the proponent number is given in the following table:

Table 7: Random proponent numbers

	Proponent  Company
	Proponent number

	Fraunhofer Gesellschaft
	605

	Huawei Technologies Co., Ltd.
	387

	Motorola Mobility UK Ltd.
	903

	NOKIA Corporation
	601

	NTT
	867

	NTT DOCOMO, INC.
	371

	Orange SA/ France Telecom
	417

	Panasonic Corporation
	794

	Qualcomm Incorporated
	616

	SAMSUNG Electronics
	422

	Telefon AB LM Ericsson
	675

	VoiceAge Corporation
	953

	ZTE Corporation
	157


Recalling that the –d option of random.exe represents the number of updates of the seed of the pseudo-random number generator before the actual sequence is taken, it can be seen that, given that 21 entries are to be taken, then it can be seen that Fraunhoffer, Nokia and Qualcomm’s sequences will overlap. It can also be seen that NTT & NTT DoCoMo’s sequences will overlap and so will Orange and Samsung’s!

This leads to correlated results and less than ideal statistics. This can be explained easily since, instead of 21x13 = 273 pseudo-random values being used, only 225 values in practice are used to derive the 273 mixed and music items.
A short experiment was performed by the source to pick 21 items from a pool of 52 items for each of the 13 candidates with the values given in Table 7 on EVS-7a and a single seed value. This exercise showed that one of the items from the pool was not picked at all while two items were picked 9 times each. 
In order to determine a better set of values for Table 7, it was decided to base the numbers on a set of prime numbers and purely arbitrarily values were taken from the first column in the table (http://primes.utm.edu/lists/small/1000.txt) 
Table 7: Revised Random proponent numbers

	Proponent  Company
	Proponent number

	Fraunhofer Gesellschaft
	1019

	Huawei Technologies Co., Ltd.
	1087

	Motorola Mobility UK Ltd.
	1153

	NOKIA Corporation
	1229

	NTT
	1297

	NTT DOCOMO, INC.
	1381

	Orange SA/ France Telecom
	1453

	Panasonic Corporation
	1523

	Qualcomm Incorporated
	1597

	SAMSUNG Electronics
	1663

	Telefon AB LM Ericsson
	1823

	VoiceAge Corporation
	1902

	ZTE Corporation
	1993


These values can be seen from inspection not to overlap within 21 entries. When the same short experiment described above was re-run with the same seed but with the new values, all items were picked at least 3 times and no entries were picked more than 8 times demonstrating the lower correlation of the sequences.
The source proposes that the Proponent numbers in Table 7 of EVS-7a need to be updated as a matter of urgency. Either the values provided in the revision above should be used or another set of non-overlapping numbers.

It would also be a good idea to review the other situations where the pseudo-random number sequence generator is employed to make sure that each use represents a different part of the sequence.















































































































































Page: 1/1


Page: 2/2

