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Figure 9 Mean listener ratings by format (Reference value = 5.0, Confidence intervals @ 95%).



MP3 files were checked again to ensure that levels were matched, which they were to within 0.01
LUFS. Further frequency analysis showed the MP3 version exhibiting a greater reduction in higher fre-
quencies and much more abrupt filtering after the Nyquist frequency. Although there are differences
between the files, one would not expect the loss of high frequency information to contribute to the
perception of improved audio quality.

Tests B and D also returned some interesting results, with the listeners responding better to the ‘em-
ulated’ vinyl than the audio sampled from the genuine record. Although the mean score is slightly
below that of the original un-mastered mix-down, the confidence intervals show a considerable
amount of overlap, which suggest that there are some who preferred the emulated vinyl over the
original stereo mix-downs (but not over the digitally re-mastered versions). This is also confirmed by
the rankings, where it can be seen that the emulation performed slightly better in Test D, for the sec-
ond song ‘Protect and Survive’. This could possibly be a result of the song (it is a slower tempo and
for want of a better word, ‘heavier’) being more suited to the addition of more ‘overdrive’. One would
however, need to undertake a more focussed study, in order to test such an assertion.

It is also interesting to compare the plots of Test A and Test C with the compact disc version per-
forming considerably better in the latter. This is significant, as I am aware that the song used for Test
C (‘Protect and Survive’) was originally released as a single and mastered rather aggressively (to ap-
proximately -8 LUFS). Although the loudness levels of all test files were levelled prior to upload, the
original EQ, compression and limiting used would still have shaped the sound of the CD. It would
appear on this occasion that contrasting digital processes have had a more positive influence on lis-
tener perceptions, than the ‘round-trip’ to and from vinyl. 

Although we have made many assumptions (e.g. that our playback and digital audio systems were
of the required quality and that our vinyl-dub plate was a close enough approximation to the be-
haviour of a pressed record), based purely on the evidence of the listening tests we must reject the
hypothesis that transferring a mix to vinyl, improves perceived audio quality. To the contrary, our test
data suggests that for the majority of listeners, audio quality was perceived to have been degraded,
by the process of recording to and playing back from vinyl. 

The results from the usability tests provide us with an interesting contrast. Only one track was cho-
sen for inclusion in the trials (‘Charm Offensive’) which allowed us to cross-reference a solitary lis-
tening test. After interacting with both CD and ‘vinyl’, eight of the thirteen listeners perceived a
difference in sound quality between the formats, five of whom favoured the sound of the ‘vinyl’, whilst
only two favoured the CD.  Recall that the vinyl used in this test was a DVS time-code disc, the audio
files being played back were identical and the outputs of the CD player and computer were again,
loudness-matched. Table 2 shows direct comparisons between the results given by the eleven sub-
jects who took part in both the listening and usability tests. Viewed side-by-side, the answers sug-
gest some clear contradictions. For example, subjects 1 and 2 preferred the ‘sound of vinyl’ in the
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labs, but were completely unconvinced by the genuine vinyl excerpts, each giving a zero rating. No
subject who chose vinyl in the lab, expressed the same preference during the listening tests.
The qualitative interviews give us some further insight. Asked for their reason for preferring the sound
of vinyl, our first subject remarked that it “didn’t sound as precise and clean, it added something that
made me feel a little bit closer to the song, it made all the synthesisers sound a bit more real”. Our sec-
ond respondent commented upon the tone of the record and was adamant that the DVS vinyl, “felt
bassier [...] and you know, to use a cliché, sounded warmer”. 
Respondent eleven combined all of the above assertions, stating the following:

“No doubt in my mind [vinyl] sounded better.. or more preferable I should say. It seemed to be softer
in the upper-mids, so less harsh, just more pleasing in that area but certainly more warmth in the
bottom end. The way things sit in the mix seems to be more preferable on that kind of record.”

When asked to indicate which format they preferred, the majority of subjects again favoured vinyl to
CD.  Once more, the longer answers gave listeners the opportunity to verbalise the reasons for their
choices. Some of the terms used in those answers favouring vinyl were: nostalgia, novelty, comfort,
satisfaction, affection, size and tactility - whilst those who preferred CD’s appeared more pragmatic,
remarking upon vinyl’s unfamiliarity, size (too large), issues with handling, etc.

8. Summary

8.1 Evaluation
The DVS system generally worked very well. There were some momentary digital glitches which oc-
curred during one or two of the trials, which were caused by the manner in which the subject cued
up the tracks. I thought that these glitches had ‘given the game away’, but none of the participants
passed remark. A true vinyl record would, under the same circumstances, also have skipped, the only
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Vinyl CD

1 DVS VINYL 0 5

2 DVS VINYL 0 6

3 CD 4 6

4 NO PREFERENCE 5 6

5 CD 4 5

6 DVS VINYL 2 2

7 DVS VINYL 2 4

8 NO PREFERENCE 3 5

9 DVS VINYL 0 0

10 NO PREFERENCE 3 5

11 NO PREFERENCE 2 6

Subject

Preferred Sound in 

Usability Test

Listening Test Ratings

Table 2 Comparison of usability lab vs. listening tests.



difference being that the audio playback responded with a digital error, rather than an analogue one.
Another noticeable issue with the DVS playback, was that the un-amplified sound of the time-code
could be heard coming directly from the stylus. This additional sound (similar to a sine wave tone) was
also rather suspect, so I took steps to try and disguise it by carefully closing the lid of the turntable
after playback had begun and encouraging the participants to put their headphones on before start-
ing the turntable. 

There was a suggestion from one of the subjects who took part in the usability test (Participant 11),
that there may have been a discrepancy in loudness between the two tracks. Although the output
of both the DVS and CD player were measured using loudness meters at the beginning of each test,
I could not be 100% sure that the listener in question did not make an adjustment to the volume. The
other issue here was that although the digital audio files used were the same, there were still two dif-
ferent playback systems in use - the standalone CD player and the iMac computer. Both of these sys-
tems would of course, have comprised of different audio components and having been so careful to
ensure the quality and parity of audio converters when sampling the vinyl, not to apply the same level
of scrutiny to the playback systems was a mistake. It is quite possible that the differing characteris-
tics of the D/A converters would have been an influence on the perception of sound quality and
those suggestions that vinyl playback was ‘softer’ or ‘warmer’, could have been valid after all. 

If I was to reprise the tests, then I would make use of the second ‘deck’ in the DVS and a control CD
(similar to a DVS vinyl disc, only with the time code burnt to CD) to trigger it. By doing this, the only
audio outputs being used would have been the computer’s and any disparity between playback sys-
tems would therefore be removed. Also, rather than ask each subject to play the tracks one after an-
other, I would encourage them to switch between the DVS vinyl and CD at will.

8.2 Conclusion
This investigation has given a clear indication that the reasons behind the recent resurgence of the
vinyl LP are numerous and rejects the hypothesis that audio quality is the sole defining factor. There
does however, appear to be a clear link between subjective audio quality assessments and an indi-
vidual’s appreciation of other attributes of vinyl such as the artwork, sleeve notes, or even their past
experiences, pre-conceptions or memories of the format. It is still clearly a subject which divides
opinion and engenders passionate views on all sides but this study has shown that it is possible to
delineate auditory and non-auditory influences. 

The manner in which the lab tests managed to encourage some of our subjects to eulogise over the
sound of vinyl, despite the fact that they were actually listening to a CD, suggests that I have (at least
partially) succeeded in my aim to recreate something akin to Edison’s tone tests, or at least the Mem-
orex commercials. 
Finally, it is suggested that in order to have greater confidence in this report’s findings, it would be
necessary to not only make the refinements mentioned in our evaluation but also to scale-up the
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project, increasing the sample population of the on-line tests and also the number of subjects tak-
ing part in the lab tests.  
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