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1. Dissertation structure and assignment brief

This dissertation is the result of the author6 s f i n adr a taughd ylAecoutrse in Audio Technology
at the London College of Music (TVU) i the project was undertaken on a part-time basis between
June & November 2008 based on a proposal submitted in April 2008 T deviations from that proposal
are addressed in section 4.0 (Development) i this project represents an investment of considerably in
excess of the 600 hours stipulated largely due to the need to create an extensive database in order to
perform the required analysis.

This dissertation is structured in line with guidance provided by the course leader for this project but it
has been adjusted in line with the nature of this project (research cf practical) i it contains extensive
charts & tables in order to comply with the imposed word count limit.

Regarding data ownership and commercial value, TVU guidelines were consulted i no proprietary
data has been used 1 primary research data has been obtained by the author from measurement
equipment (loudness meter) and a volunteer assessment panel (with respect for personal
confidentiality) - secondary research data was obtained from published sources (Music Week) 1
copyright in the primary data and the results of its consolidation & analysis rests with the researcher
together with any associated commercial value.

The composite CD was compiled from original CDs purchased by the researcher and duplicates were
provided to the assessment panel for non-commercial research purposes only i the copyright
remains with the current owners.
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2. Introduction & Background

The researcher is a mature post-graduate with a first career in the IT industry T he has been involved
in music since childhood, initially as a performer (choral & instrumental) and subsequently as a
composer & producer/engineer i he has composed, performed, produced & engineered a variety of
rock/pop songs and currently sings in a cover band which gigs in pubs & clubs in aid of charity.

During his MA course, the author has been involved in a variety of work experience in the music
business and has fully engaged with industry organisations (MPG, APRS, AES etc) T after
submission of this dissertation, he will be considering the options of working within the music business
or conducting further research.

The original i nspiration for this project came from t
taught by the r esand aspdrthe poposd,wper 9iAsornvestigation i nt
between certain musical & technicalaspect s of contemporary 6épopul ard mu:
success i.n the UKS®

The researcher attended an MPG event on 11/3/2008t o0 di scuss tWae(MBGNMewsiness
2008) where producers & engineers complained bitterly at being coerced by labels & artists to apply a
detrimental level of compression during final mastering in the belief (or hope?) that its sounding

louder enhances its commercial success i the researcher established that no research was known to

the MPG that had been conducted into this correlation and that its members would support such an

initiative T this was endorsed by the APRS at one of their events on 19/3/2008 where they addressed

the same subject via a OgnamidsBimMearh (@PRE) 200 bthesee ( 0 Th e
events are also referenced in Collins6(2008) article in Prosound News in which the researcher is

quoted.

The researcher agreed a plan with Tony Platt of the MPG who provided a listening panel of producers
& engineers to assess the compression applied to 30 recent CD singles randomly selected from the
UK charts i an initial proposal to ascertain this from the corresponding producers or mastering
engineers was rejected as impracticable T it was also decided to obtain a loudness meter to make
objective measurements for comparison with the panel assessments.

Consequently, the focus of the project shifted towards investigating the correlation between
commercial success and compression rather than musical attributes i this was reviewed & agreed
with the researcher® supervisor and became the basis of the project.
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3. Background Research

Discussion of this subject with friends & family revealed a common confusion between compression
of dynamic range as addressed by this project with size/space compression as exemplified by MP3
file formats i the author suspects that this confusion may extend to many less technical members of
the music community including the media (press etc) causing a confusion between loss of quality due
to dynamic processing and that due to CODECs i perhaps the industry should use more precise
terminology to distinguish between dynamic & data compression?

The history of dynamic compression is long & contentious from the early days of tape through
outboard analogue devices to the latest digital plug-ins including its use for unnatural effects (gating,
pumping & multing etc) especially on vocals, guitars/bass & drums as well as its use during final
mixing or mastering to increase loudness i a good overview appears in Zak 2001 pp122-5.

One piece of loosely related research was conducted by a previous student of this course but this
investigated the musical attributes of chart number ones over a period of 40 years rather than the
technical attributes of a range of chart singles over a short period of time i one conclusion was that
the popularity or introduction of new genre was driven by social/political/economic circumstances
often as a revolt against authority (parents/school/government etc) 1 recorded music is often a
teenager 6s first arpsenddarngd arpacked moeey and sothaststtoregiemotional
attachment.

Research of academic databases and music industry information sources (MPG, APRS, BPI. AlIM,
IFPI etc) did not reveal any previous or current research into this specific area of correlation between
compression/loudness and commercial success suggesting that this research may be breaking new
ground.

Enquiries to other universities (Edinburgh, Surrey, Exeter, Glamorgan, Westminster, Goldsmiths
college) did not change this impression but did identify some related relevant research including that
into the effect of memory (due to previous hearing) on musical listening/appreciation.

MichaelBul | 6s resear ch i nt o(Wand2D04), Eahmay 2004) & (Millard 2004) n g
gives some insight into why & how people use mobile music devices and what they listen to but not
what drives their listening choice.

The most significant background and reference points for this research are discussion fora hosted by
industry organisations such as the MPG, APRS etc as discussed above i this was reinforced by a
seminar hosted by the MPG at the LIMS exhibition at Excel in London on 14/6/2008 attended by the
researcher whose project was cited by the MPG.

Another reference point was a TVU dnasteringbmaster class held on 7/5/2008 by Duncan Cowell of
Sound Mastering who was insistent that a unique mastering process is appropriate whatever the
delivery channel or listener environment/equipment rather than the multiple mastering option implied
by the Metallica situation discussed below or by using metadata to define the mastering parameters in
order to allow downstream adjustments (see email in section 15 (Support Documentation) & (Lund
2006).

The only directly relevant reference that the researcher has uncovered is that made by Mick Glossop
(2008) on his MPG blog where he acknowledges the success of many heavily compressed records
from Joe Meek onwards.

Though not a reference as such, Wikipedia has an interesting & recently updated page on the

0 L oudn e s Bichinduded a wseful summary of the history & status of dynamic compression i

another interesting chronology is outlined in an anonymous article hosted by Mi k e Riwelsitee r 6 s
6The Death of Dynamic Rangedé 2008
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The topicality of this subject was reinforced by several recent developments i one was the
introduction in July this year of legislation to prevent TV broadcasters from increasing the loudness
during commercial breaks, ending one of the most irritating aspects of watching commercial TV
channels (BBC News 2008).

Anot her was the reaction of Mdgreleabet bytvarmnef)€Da t o t he 06 De
reported in O0You & Y o02008shatiteamedrReglairds byfans via tHe 0étdlliba/

website blog that it is too loud & distorted i SRT mastering engineer lan Shepherd referred to the

0l oudness warsd and explained that the CD differed fr
computer game that was released before the CD T he referred to a website that shows that the CD is

digitally clipped resulting in distortion and significantly louder than other CDs including previous CDs

by Metallica i he claimed that this extreme use of compression was not new having started with Phil
Spectredbds O6wall of s oumeiplifiédby theoRedHot Ohii Bepperdi ngs and
6CalifoiShepheodde8)dd mtgai(ns mor e det ai |6 Tahned Lao uddYhoeusTsu b
War Ex p T ehemnvielab®are referenced on the MPG website showing comparisons of the 2

versi ons afgneé Caavdda2008)and other evidence of over compression including the

chronology of the obsession and quotes from music industry gurus (Ajuk1 2008), (Geekvideo 2007),
(Wichtelchen2006 2008) & (Mayfield 2006) i other commentaries are included in the bibliography.

On a reprise of this subject during 6The World Today¢
another mastering engineer, Simon Hayworth of Super Audio Mastering, suggested that appreciation

of loudness was age dependent i this is outside of the scope of this project but constitutes an

interesting area of further research.

However this issue is not new as witnessed by the comments of a couple of experienced producers
15 years ago who even refer to mastering for radio in anticipation of broadcast compression (Ford
1993, pp.136-8).

On the general subject of loudness in music, there is plenty of information on the internet and even a
dedi cat ed oTrugranm i M€a008)pulbich has links to many sources including several
referenced in this document or included in the bibliography.
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4. Project Development

Apart from the focus on technical attributes, especially compression, rather than musical attributes,
the project developed largely in line with the original proposal i it was established that sources of
musical attributes (key, bpm, time signature etc) were not readily available requiring primary research
to establish this data 1 the scale of the data processing involved necessitated some reduction in
scope from the original proposal i these are outlined below.

Minimal dependence was made on TVU resources i regular (monthly) reviews were held (or reports
submitted) with the researcher é6s sheprejectplars or a

The original plan for the assessment panel was to include labels, pluggers (PR), distributors, retailers
& consumers in addition to producers & engineers from the UK & USA - considerable effort was made
via the BPI, AIM & ERA as well as individual distributors & retailers to secure listening panel members
from other parts of the music industry but without success i the researcher concluded that, perhaps
exaggerated by the current turmoil, the industry does not seem to attach much value to external
research and is perhaps suspicious of anyone doing so.

The UK P&Es (26) were recruited from the MPG & APRS and the USA P&Es (25) were nominated by
the RA via an MPG introduction T 36 of the 51 volunteers participated.

It was decided to use singles rather than albums since it would be impossible to associate album
chart sales data with radio/TV airplay data nor the technical attributes of their constituent tracks,
especially compilations where the mastering could vary between tracks.

After investigation of the charts published in Music Week and Billboard, it was decided to use Music
Week charts as the source of commercial data as they separate sales from radio & TV airplay
whereas Billboard publish composite charts combining sales & airplay i Music Week publishes the
top 75 singles based on UK sales plus the top 50 based on radio airplay and top 40 for TV airplay 1
see section 15 (Support Documentation) for further information.

It was originally hoped to select the sample music from the USA (or WW) charts to cover a broader
range of genre but, in addition to the constraints of published charts, it was established from a sample
Billboard chart that many of the singles were not available (even in USA) on CD (i.e. download only) 1
it had already been agreed with the MPG that the selected music should be available on CD to allow

an assessment of the 0best tisceoessitaded thair selectiondrar thet y

UK (Music Week) charts 1 it should be noted that the MW singles charts include (legitimate)
downloads as well as actual CDs.

To obtain a 6randombé sample, selections were
singles charts for the weeks from 12/4 to 12/7/2008 with pre-release, vinyl & download-only excluded
T recent singles were chosen both to minimise the effect of influences due to other factors changing
over time - this selection was then gated by their availability from HMV online (both HMV & Zawvi
were solicited for assistance in providing the CDs as part of their invitation to participate on the
assessment panel but both declined) i this resulted in 32 CDs received of which the first 30 in
alphabetic order of track name were selected for the assessment i this was considered the maximum
that the assessment panel could be expected to listen to.

The questionnaire was drafted & reviewed with the MPG before being distributed to the panel with the
composite CD.

Some delay was incurred due to the sudden unavailability of the mastering engineer who had kindly
volunteered to compile the composite CD - a replacement was found via the MPG and the planned
schedule adjusted within the built-in contingency.
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The initial plan regarding commercial data (sales & airplay) was to obtain it from the UK Chart
Company & PPL but as, despite repeated requests, their cooperation was not forthcoming, the
researcher was obliged to create a database from the individual Music Week journals i initially, the
researcher obtained the data from the Music Week online database but, as its subscriber access is
restricted to only the previous 3 months and some of the selected tracks were in the charts for many
weeks before the sampled period, it was necessary to access the individual online journals and,
where missing, actual library hard copies i initially, it was planned to include relevant data from 3
months both before & after the sample period but, in order to track the chart history of the selected
tracks, this had to be extended from May 2007 to November 2008 (19 months!).
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5. Structure and content

5.1 Data Structure & Database

The overall data structure employed in this project is shown below

COMPRESSION COMMERCIALSUCCESS
QUANTITIVE QUALITIVE SALES AIRPLAY
LOUDNESS ASSESSMENT o
RADIO TV
EXCERPT  FULLTRACK LISTENING PANEL WEEKLY DATA POSITION PLAYS AUDIENCE POSITION PLAYS
AVERAGE AVERAGE DEMOGRAPHICS ‘
. MAXIMUM FAMILIARITY WEEKS I CHARTS WEEKS IN CHARTS WEEKS IN CHARTS
IV OLVEMENT TOP POSITION TOP POSITION TOP POSITION
GENRE AVERAGE POSITION AVERAGE POSITION | AVERAGE POSITION
DISTINCTION TOP DATE TOP DATE TOP DATE
QUALITY ‘
LOUDNESS WEEKS IN CHARTS | WEEKS IN CHARTS
COMPRESSION TOP PLAYS ‘ TOP PLAYS
PROCESSING AVERAGEPLAYS | AVERAGE PLAYS

TOP DATE TOP DATE

WEEKS IN CHARTS
TOP AUDIENCE
AVERAGE AUDIENCE
TOP DATE

Quantitative loudness was measured using a professional loudness meter.
Qualitative assessment was made via the questionnaire and composite CD.
Commercial data was extracted from sales & airplay data from Music Week.

The database was developed to accommodate all of the above data in a structured way such that it
could be readily analysed using Excel functions & charts i it consists of 2 workbooks, one with a
worksheet for each of the 30 tracks containing the detailed commercial sales & radio/TV airplay data
(see section 7 Data Analysis for an example) and the other with a worksheet for each question of the
guestionnaire containing the detailed responses of the panel plus the summary of the loudness meter
readings (details in separate workbooks for each full track & excerpt), commercial data and panel
assessments (see section 6 Technical Considerations for an excerpt).

The commercial data was initially transcribed from the Music Week Data online subscription service

but this was found to be incomplete and often inconsistent i efforts to resolve this with Music Week

met with no response i additionally, as the service only gave access to the previous 3 months data
and that required extended back to before the sample period, it was necessary to access it from the
individual journals as discussed above i the transcriptionwascross-c hecked from t he
data but, where there were inconsistencies, the current week data was used i chart re-entries were
ignored.
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5.2 The Assessment Questionnaire

The questionnaire had to be a compromise between producing meaningful data which could be
correlated with other sources (commercial sales/airplay and quantitative loudness data) and being
simple & not too time consuming to complete i it was decided to restrict it to basic demographic &
environment data about the listener and 9 basic assessments of the tracks i this required 281 data
items per assessor which, together with the composite CD, was intended to be completed within 60
minutes - see section 15 (Support Documents) for the questionnaire with panel briefing and
completion instructions.

The questionnaire was provided to assessors in both soft (PDF & DOC) & hard copy format to
facilitate completion and so responses were received in various formats (PDF, DOC, XLS & hardcopy
including handwritten) 7 this necessitated considerable transcription and clean up to ensure a valid
analysis T upper/lower case consistency was addressed and checksums were employed in the
database to identify inconsistencies or transcription errors and invalid/unclear responses validated

with the panel i in the event of multiple answers, the firstwastakene x cept f or O6producer &

whi ch was coded asaadpraduaeaesiengioheéhdome studi

The Obsession With Compression Page 11 © 2008 Dave VineyAll rights reserved.
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6. Technical considerations

6.1 Composite CD

The composite CD was produced by a professional mastering engineer on behalf of the researcher 1

it was compiled from the original CDs purchased by the researcher using the first 90 seconds of the

first track (radio edit) of each CD to produce a red book standard audio CD containing 30 tracks of 90

seconds i the transfers were performed digitally via ProTools without any processing or level

adjustment to Opreserved the quality & | oudness/ compr

The composite master CD was professionally duplicated by Duplidisk on an R-Quest TCP-7550 unit
and labeled by the researcher including copyright warnings as advised by a music lawyer whom the
researcher consulted - see section 15. Support Documentation for an extract from the relevant
copyright law.

6.2 Loudness Measurements

These were made using a loaned DK Technologies MSD600M++ audio level meter (DK-

Technologies 2007) using a Traxdata Traxaudio 900 CD player connected directytot he met er 6 s
digital (AES) stereo input using the LEQ summing method as per BS1770 (RLB LU application) and

with RLB 0 set at -20dBFS (Brixen 2007).

The meter was connectedvia it s RS232 (serial) interface via a USB
using the DK-LevelRead application to capture the readings at 1 second intervals and to import them
directly into Excel workbooks (see below for a sample).

The excerpt readings were made from the master composite CD but a duplicate (as distributed to the
panel) was checked to verify that they were the same i readings were also taken from the full tracks
on the original CDs 1 average & maximum readings for both excerpts & full tracks were derived and
entered into the database for analysis.
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DK-Technologies A/S Level Report.

Show Title:

Show Number:
Operator Name:
Tape Format:

TC Start:

TC End:

Oveload:
Underload:
Overload Duration:
Underload Duration:
Logging Interval:

full track

29/10/2008- 15:19:15
29/10/2008- 15:25:52
0dB.

-70dB.

2 samples.

2 samples.

1 second(s).

Timestamp. CH#1:AES1 CH#2AES1 RLB
29/10/2008 - 15:19:23 -8.5 -3.9 15
29/10/2008 - 15:19:24 -6.3 -3.4 -2.9
29/10/2008 - 15:19:25 -4.7 -1.4 -6.1
29/10/2008 - 15:19:26 13 3.2 =il
29/10/2008 - 15:19:27 2.1 383 1.4
29/10/2008 - 15:19:28 -1 -0.9 1.4
29/10/2008 - 15:19:29 -5.9 -4.3 -0.6
29/10/2008 - 15:19:30 -8.8 -6.9 -4.8
29/10/2008 - 15:19:31 -11 -5 -7.5
29/10/2008 - 15:19:32 3.5 4.4 -1.6
29/10/2008 - 15:19:33 3.9 4.5 2.3
29/10/2008 - 15:19:34 1.4 1.8 2.5
29/10/2008 - 15:19:35 -3.1 -1.9 1.6
29/10/2008 - 15:19:36 -6 -4.3 LS
29/10/2008 - 15:19:37 -9.8 -6.5 =5
29/10/2008 - 15:19:38 11 12 5.5
29/10/2008 - 15:19:39 12.1 12.2 10.3
29/10/2008 - 15:19:40 10.9 10.8 10.9
29/10/2008 - 15:19:41 8.9 8.8 10.6

6.3 Workbooks & Charts

These were created using Microsoft Office Excel 2007 using standard functionality (no add-ins) 1

correlations were assessed using the provided =CORREL function( see extr act
section 15 Support Documentation and (Easton & McColl 2008) for details) 1 line charts were used
to plot commercial source data, bar charts to display consolidated assessment data and scatter charts

to show correlations.

fnr om Excel
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7. Data Analysis

Considerable effort has been made to present the source data in graphical form to facilitate the
readers understanding due to the quantity involvethe raw data resides in the database
workbooks which are supplied on the accompanyingc@Rcerpts of the workbooks are included in
this document only as examples of the database structure.

7.1 Commercial Success

Sales chart & radio/TV airplay data for each week from entry to exit was enterethandatabase
as per the example shown below.

mag

Track 1 date

week 12
week 13
week 14
week 15
week 16
week 17
week 18
week 19
week 20
week 21
week 22
week 23
week 24
week 25
week 26
week 27
week 28
week 29
week 30
week 31
week 32
week 33
week 34
week 35
week 36
week 37
week 38

29/03/08
05/04/08
12/04/08
19/04/08
26/04/08
03/05/08
10/05/08
17/05/08
24/05/08
31/05/08
07/06/08
14/06/08
21/06/08
28/06/08
05/07/08
12/07/08
19/07/08
26/07/08
02/08/08
09/08/08
16/08/08
23/08/08
30/08/08
06/09/08
13/09/08
20/09/08
27/09/08

chart
position

0 A WWRRRERRNODOAN

NOoO o OB WWDNDNDNERFEREPEPRP
A OITNOOOFP O ©OLONON P~ WER

radio
position

=
A WWWPrAwWoONOO O

ANNRE R R
R O X~O MO

49

radio

plays
564
975
1197
1422
1810
1722
1958
1696
1811
1947
1888
1661
1603
1461
1345
1093

532

radio
audience

27.10
41.55
42.44
51.29
56.24
52.15
50.42
47.28
51.56
52.13
31.40
29.03
26.90
23.16
22.30
17.86

14.71

tv position

OURNRPRRPRRPRPRREPRERRERREN

NDNDN PR P
g b~ ©O

W
©

tv plays

451
539
558
533
532
525
469
438
439
340
307
304
276
218
189
198
174

106

The following charts show the sales chart & radlidairplay positions week byeek for each of the
30 tracksg many show a strong correlatidretween sales & radidVairplay(e.g. tracks 1, 3, 5, 7 11
& 25) with indications in some cases that airplay appears to drive rather than followcsatlesrs
suggest that other influences are probably at work where sales continue long after airplay has
|.

ceased (e.g. track2, 26 & 295 & LISOA I f €

syndrome(see track 22).
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Note that several tracks OKA S@S KA IK alfSa ¢gAGK2dzi |yeé WodzAf R
suggesting that other highly effective marketing channels aradgased prior to release.
Notable deviations from the typical picture ameacks whichappear toenjoy sales success without

airplay exposure again suggesting other marketing influences (e.g. tracks 12, 21 & 24)
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7.2 Panel Assessments

The questionnaire & composite CD was sentté¥5@2 f dzy i SSNEQ 2 F-abK2Y oc
respondents were male sadly the only female volunteer did not respond!

Responses to theugstionnaires were transcribed into the database and then converted to
corresponding numecivalues to facilitate analysis.

The following charts summarise the demographic data from the assessment questionnaires.
Ages were spread but with large spike in %59 range.
All but 1 classified themselves as either produmeengineer(or producer/engineey.

The listening environment was split 60/40 between studio & home and professional & consumer CD
players.

The vast majority listened via loudspeakers.

All bu 1 was prepared to enter into discussions aboomnpressionwith 2 indicating that they were
not qualified to discuss it.

20 respondents were resident in UK, 14 in USA and 1 each in Finland & Turkey.

aps dasrbution profesgion
13 = producer: b = gnpras; © = producerfangsen; d = cornorrsr

I
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E 1]
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¥
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wan LET] 1w 3z an-am ErE T L] = - . [ i

BATONm et ed player
s = sfudia; b= oo o = homae a = professional; b = consumer; © = portable
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bstening device willing to distuss

a = louckpeabers; b = headphones; © = eanpieces a=yes; b =no; ¢ = not gualified o disouss
ELY 15
o p i}
L LY
n it}
15 15
i 1o
1 &
. . , — [

a [ [s a b [s

country of residence:
a=uk; b= usx, ¢ = wrkey, d = finlared

[

The charts shown the following pges showthe responses by track for each questipthey are
grouped by question to facilitate comparisons between the 30 tracks.
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7.2.1. Question 1 (Have you heard it before?)

The majority responded that they had not previously heard most of the trackdy tracks 3, 13, 16,
24, 29 & 30 showed any significant recognition with only track 29 having majority recognition
interestingly this was the track with the longest time in the sales charts (52 we€ekbi$ suggests
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7.2.2 Question 2 (Were you involved in its recording, production,

marketing, distribution or sale?)
Only 1 respondent indicated any involvement with jligtack (track 22).
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7.2.3. Question 3 (How would you classify its genre?)

Forabout half ofthe tracks the classification was (almost) unanimous but for the rest, the
classification was splitetween at least 2 genres with 3 or 4 showing a 3 way sfiiere were no
tracks classified unanimously as country/bluegrass, latin or classic/jazz.
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7.2.4. Question 4 (What makes it distinctive/special/different?)

This was one of the most interesting set of responses in that there was limited agreement between
respondents as to what distinguished the selected traghtse most consistent response was
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7.2.5. Question 5 (How would you rate the sound quality?)
Like the previous question, there was far from unanimous agreement amongst the listening;panel
the extremeswere track 25 (pleasant) & 12 (unpleasant).
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7.2.6 Question 6 (How would you rate the overall sound quality

versus other CDs?)
Again, limited unanimity but most tracks have majority responsesijacent bandshe lowest rated

track was 12; there was no clear winner but the highest rated track on average was 25.
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