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I. BACKGROUND 

My primary focus in the field of music technology has been production and recording until recently. For 

many years I have had a latent interest in how music affects us on an emotional and physical level, 

therefore when I was introduced to the research field of music cognition, my interest was piqued.  

 The study of music perception and cognition (MPC) is generally focused on the mental and 

cognitive processes of musical events. It examines how we can gain a better understanding of the role 

music plays in our lives with regard to language, feelings and ideas, establishes links between cognitive 

motor abilities e.g. speech, dance and mathematics, and it helps us to answer questions as to why music 

evolved as a cognitive capacity. (Williams & Lerner, 2006). 

 My research will explore how the study of music cognition can improve the composition, recording 

and production process, in terms of identifying a set of frequencies to either include or exclude in order to 

produce aesthetically pleasing music regardless of genre. 

 Personal observations and experience have stimulated my desire to gain more knowledge in this 

field. Whilst social networking, I came across a youtube video showing a baby’s reactions to happy and 

sad music. Her reactions perfectly reflected the music, the music switched back and forth as did her 

emotions. Another popular youtube video shows a baby of 10 months, crying tears of joy as her mother 

sings to her a cover of ‘My Heart Can’t Tell You No.” by Rod Stewart. One might ask the question, what 

does a baby know about the emotion of music? Studies show that infants have an ability to process 

complexities in music that is perhaps inborn. When babies hear lullabies it influences their early music 

perception skills. Infants are sensitive to melody, rhythm, uneven step structure in scales (common in all 

music) and they show a preference for consonant harmonious sounds over dissonance. As they get older 

they develop a sensitivity to key changes and recognize emotional connotations of major vs minor keys. 

(Williams & Lerner, 2006). These videos are fascinating and show us that music is hard-wired into our 

emotional and psychological well being.  

 In the early 2000’s in the UK I was employed as a support worker in sheltered housing for 

vulnerable adults. One of our clients had been the victim of an incident that caused neural damage which 

affected his speech, movement and memory, he retained some long term memory but his short term  
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memory suffered acutely, he could not remember your name less than 5 minutes after you told him, he 

could not even remember where he lived. Before his injuries he was a DJ at a famous club in London 

(Ministry of Sound) and he expressed that he is most happy when listening to music. Remarkably he 

remembered all of his music collection after the incident, even more remarkable is the fact that the 

damage he suffered did not seem to affect his ability to remember new music in the short term, and this 

could be used as a method to help him remember other details. This serves as anecdotal yet powerful 

evidence of the deep links between music, our brain functions and emotional and physical well being.  

 Through the study of music cognition we can ask how our memories of music are different from 

other memories, and why music has a way of triggering other memories in us that seemed buried or lost. 

We are also able to ask how expectation affects the experience of emotion in music? And how we 

recognize songs that we have heard before. Song recognition requires a number of complex neural 

computations working alongside memory. Our brains must be able to compute/ process the separate 

features of a song that remain the same each time we hear it, otherwise every time we hear a different 

version or the same version at a different volume we would experience it as an entirely different song. 

(Levitin 2006).  

 This research is of value because music cognition underpins every facet under the umbrella of 

music technology, as ultimately we are exploring and revealing how our brain functions subjected to 

musical stimuli affect our perception of what we call music.  

 For example with regard to recording and production, a mixing engineer will examine the level of 

each track both individually and in relation to each other. One must consider the equal loudness or 

Fletcher Munson curve of human hearing, it is also important to consider the range of human hearing i.e. 

20-20KHz with sensitivity between 1 - 5KHz. Also with immersive audio, music cognition has helped us 

define methods and algorithms such as HRTF’s based on how the brain perceives sound in space in 

order to create a 3D listening experience. 

 My research differs from identifying elements of the "perfect pop song" such as studies by 

scientists using Darwin's principle of natural selection to turn random loops into a song based on subjects 

perceptions. (MacCallum, Mauch, Burt & Leroi, 2012). Instead I hope to identify frequencies which can 

help create ‘great’ music regardless of genre, I take into account there are many variables with regard to  
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personal tastes, a singers voice and lyrics etc, however some musical works are ‘undeniable’ and can be 

objectively recognized for their quality in construction. 

 This research presents aesthetically pleasing notes in terms of harmonic frequency ratios while 

attempting to narrow down and Identify the most pleasing combination from these identified frequencies. 

It  also explores aesthetically pleasing rhythmic patterns and attempts to identify frequencies to attenuate 

with equalization during the mixing or mastering process e.g. raising low frequency content, notch filtering 

some mid range while slightly raising the top ends to create a ‘warm’ or ‘muddy’ feel. There are limitations 

to this study as most research in music cognition is based on western musical structures and 

conventions, there is scope to explore how different cultures around the world interact with music 

however this research is limited to western music. It also excludes variables such as the voice of a singer 

and lyrics, this research focuses entirely on the frequency content of instrumental music. 

II. METHODOLOGY 

The first part of this research is in the form of a literature review, looking initially at exploratory music 

cognition studies on the most aesthetically pleasing notes and chord structures that exist in western 

music. The review then looks at how our brains perceive temporal information in music in order to identify 

aesthetically pleasing rhythmic patterns. The third part of the literature review focuses on frequency 

bands in terms of equalization, attempting to reveal a set of frequencies to boost or attenuate to create an 

aesthetically pleasing mix or master regardless of genre tastes. 

 The second part of this study is a quantitative process in the form of a survey. The aim of the 

survey was to further explore frequencies to manipulate during equalization. Participants listened to short 

audio loops of different genres with different frequency ranges attenuated and identified the most 

aesthetically pleasing master. The audio loops were constructed on the basis of the results of the 

literature review, using compositions that contained the pre identified aesthetically pleasing elements. A 

detailed methodology of this part of the study is provided during the relevant section of this paper. 
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III. LITERATURE REVIEW 

1. Aesthetically pleasing notes and chord structures. 

Consonant chords can be described as chords that ‘sound good’ together such as a perfect 5th e.g. 

middle C (C4) to G above (G4). Dissonant chords generally sound unpleasant or ‘jarring’ such as minor 

seconds e.g. middle C to C sharp above (C#4). The explanation as to why we prefer one combination 

over another has been the focus of extensive research by musicians and cognitive scientists. Some 

debate that an innate preference for consonance over dissonance is the contributing factor as dissonance 

somehow violates a natural law. Others suggest that the preference arose as a result of convention 

therefore we can learn to view dissonance as aesthetically pleasing also. Others believe there to be a 

physiological explanation for why dissonance sounds unpleasant such as ‘beating’. Beating is produced 

when two tones that are close in frequency appear as a single tone with fluctuating loudness. The 

difference in frequency range can create a rattling type of sound if the beats are rapid, this sound is 

known as roughness. The dislike of roughness seems to be in correlation with the common dislike of 

dissonant intervals e.g. minor seconds. (Ball 2012). 

 A study by Cousineau, McDermot and Peretz looked in to the basis of musical consonance by 

testing subjects with congenital amusia (a neurogenetic condition causing abnormal pitch perception) and 

comparing results with a control group with normal pitch perception. The study compared the amusic 

subjects pleasantness ratings of a series of intervals with the control group, as expected the amusic 

subjects showed no preferences whilst the control groups found minor seconds and major seconds such 

as C-D and minor sevenths e.g. C-B flat and major sevenths C-B as unpleasant. The study then tested 

both groups perceptions of beating, the results of which were generally equal suggesting something other 

than beating causes the dislike of dissonant chords in people with normal hearing. Cousineau et al 

revealed that their findings are consistent with earlier research that suggests preferences arise as a result 

of the harmonic relationship between consonant intervals, where the overtones of two notes coincide as 

whole number multiples as opposed to dissonant intervals where multiples do not coincide and sound 

irregular and inharmonic. (Cousineau et al). 

 The results of very early studies hold true today and form the basis for newer research. For 

example exploration which took place as far back as 2500 years ago by pythagoreans revealed the  
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mathematical proportions of aesthetics, observing that strings produce harmonics resonating at integer 

ratios of their length (1:1, 1:2, 1:3 etc.) and appear aesthetically pleasing to the listener. They produced 

musical systems based on these ratios which formed the foundation for modern western musical scales. 

These findings were supported and further described by the likes of Aristotle, Plato, Euclid and others. 

The height of this exploration was perhaps the discovery of the ‘Golden Mean’ (also known as phi or φ 

1.618033987…) which is a mathematical ratio of balance found in nature and all forms of visual art, 

architecture, music and even in the construction of the human skeletal system. (Li, Mitsouri & Tzanetaksis 

2012.). The ratio is derived by the successive devision of each value in the fibonacci sequence by the 

previous value. The fibonacci sequence is a Hindu - Arabic mathematical sequence of numbers from 

india, introduced to Europe by Italian mathematician Leonardo Fibonacci. It is thought that these 

principles where in use since the times of ancient Egypt.  

 Further studies have revealed the most aesthetically pleasing chord structures to be in 

concordance with the principles of fibonacci mathematics such as the octave with ratio 2:1, major third 

with ratio 5:4 and the most pleasing of all the major sixth of ratio 8:5. Huntley refers to Helmholtz in 

purporting that aural nerve impulses from two simultaneously sounded notes produce aesthetically 

pleasing consonance if the sound is free of beating between the fundamental tones and harmonics. This 

is analogous to how the visual sensations are produced by the brain when the eye beholds an 

aesthetically pleasing rectangle or double square of geometric symmetry where adjacent sides are in the 

ratio of φ:1 (phi:1) roughly equal to 8:5 (Huntley 1970). 

 Some studies revealed that all infants prefer western music to other musics from other cultures, a 

simplified way of explaining that infants show preference for consonance over dissonance, and studies  

reveal that an appreciation for dissonance comes later in life and people have varying levels of tolerance 

for dissonance. There may be a neurological reason for this as consonant and dissonant intervals are 

processed by different mechanisms in the auditory cortex. Electrophysiological response studies of 

humans and monkeys revealed that neurons at the first level of cortical sound processing (the primary 

auditory cortex) synchronized firing rates when subjected to dissonant stimuli, but not during consonant 

stimuli. If and why that is responsible for the preference of consonance is yet to be revealed. (Levitin 

2006). 
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Modern western music is often constructed with dissonant elements which create a sense of surprise 

adding to the listeners experience of pleasure. If all compositions sound the same with only consonant 

combinations they become over simplified, and predictable which lessens the listeners experience of 

pleasure. As a result various methods have been employed to integrate dissonance in music composition. 

Dissonant combinations are perceived psychoacoustically as unstable and consonant sounds are treated 

as stable, a convention in western music is to have unstable combinations resolve to stable ones referred 

to by Bregman as ‘resting points’ analogous to the earlier point regarding neural activity during dissonant 

stimuli versus consonant. Playing dissonant combinations sequentially as opposed to simultaneously also 

appears more psychoacoustcally acceptable. Another technique for blending is to separate dissonant 

simultaneous combinations into groups such as polytriads represented by units which are separated by 

pitch range and played asynchronously. (Bregman 1994) 

2. Aesthetically pleasing rhythm 

A sometimes forgotten and seemingly understated phenomenon of music perception is the brains ability 

to process temporal information. Sound and time are inextricably linked and music does not exist without 

rhythm. It can catch us unawares as we spontaneously nod or tap along to a beat.  

 As with pitch, some studies show that from a very young age human beings show an ability to 

recognize rhythmic patterns. One study revealed that infants of 7 months are able to identify the 

underlying meter of rhythmic and melodic patterns according to the frequency of accented events. They 

were shown to discriminate between duple and triple classes of rhythm and detected reversals in pitch/

meter when presented with metrical melodies. (Hannon & Johnson 2004). 

 In order to explore how the brain interacts with temporal information cognition research 

experiments typically use tonal patterns of varying durations or short tones with various delays, the pitch 

is not necessarily varied simultaneously. During this type of research the time between the onsets of 

consecutive events known as the Inner Onset Interval (IOI) is measured. This is because the perception 

of rhythm is derived by the observation of time in between events as opposed to the duration of the 

events. Time is generally measured in milliseconds as opposed to beats per minute (bpm) which we are  
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used to in music production, therefore for reference sake 60 bpm = 1000 ms, 120 bpm = 500 ms, and 240 

bpm = 250 ms. Typically this type of research uses durations ranging from 1000 ms to 5 seconds as this 

is the range that the human brain perceives temporal events as organized rhythm. 

 The time in between events is crucial to the brains ability to recognize a pattern, if the time is less 

than 100 ms the events are perceived as one continuous event. If the time between events is longer than 

1.5s (1500ms) it becomes much harder to recognize any coherent rhythmic pattern. It is worth noting that 

this range corresponds to the length of auditory sensory or echoic memory, once again highlighting the 

complex relationship between music and the brain. (Khrumansl 2000). 

 Where a regular underlying beat is perceived (as in most western music) it is often emphasized 

by elements such as pitch, volume and timbre which are non temporal in nature, however sounds without 

these musical elements can still elicit a sense of rhythm where a beat can be ‘felt’. There is on going  

research to define the most critical temporal properties for beat perception and one identified property is 

the presence of simple integer ratio relationships between consecutive events. Beats can be encoded by 

using a beat of the same length as the shortest interval in a sequence.  For example in a sequence with 

intervals of 250, 500 and 1000 ms the ratio is 1:2:4 between intervals and is easier to recognize than a 

sequence of non integer ratios such as 1:2:4:3:7 (Grahn & Brett 2007). 

 One interesting study looks at how small variations in intensity, articulation and timing (known as 

microstructure) influences a listeners perception of music. The study asked both musicians and non 

musicians to tap on a drum in synchronization with three versions of six musical excerpts, one 

mechanically synthesized from a score without microstructure, one mechanically synthesized but with 

intensity accents included and one expressive performed by a concert pianist which included all types of 

microstructure. The conclusions showed that people find it easier to synchronize to a mechanical rhythm, 

however it also concluded that the expressive excerpt elicited a higher level of synchronization at a 

narrower level range, with better correspondence to correct metrical hierarchy. This suggests that human-

like performances enhance aspects of synchronization that mechanic performances do not. The study 

also showed that musicians generally synchronized more accurately than non musicians. ( Drake, Penel 

& Bigand 2000). 

 Older studies have acted as a precursor for the latest studies in ascertaining that our brains 

prefer symmetry in rhythmic patterns, something that we perhaps feel intuitively, and that geometrical  
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proportions are not only aesthetically pleasing but also psychologically grounded. They have also 

revealed that out brains perceive the first and third beats in the most commonly used 4/4 measure as 

intrinsically strong or accented. (Spitzer 2004). 

 The importance of rhythmic patterns cannot be overstated in terms of our expectations, 

perception and musical memory. It is why mechanical metronomes or click tracks are often employed 

during the recording and production stage of all genres of digitally produced western music. However this  

does not detract from the ability to produce aesthetically pleasing expressive compositions, with the ability 

to tempo change and time shift, it rather serves as a useful tool for ensuring that the listener consistently 

‘feels’ the beat. 

3. Aesthetically pleasing equalization 

Equalization (EQ) deals specifically with frequency ranges and can be applied during the mixing or 

mastering stage sometimes both. The boosting or attenuation of these frequencies can have a profound 

impact, affecting the way in which a listener perceives a song. The frequencies adjusted exist within the 

audio band of human hearing and are often broken down into six different ranges. Sub bass is heard or 

rather felt between 16 - 60Hz and can give a song a sense of power, Bass is heard between 60 - 250Hz, 

this range generally consists of the fundamental notes in the rhythm section of a composition. Low Mids  

occur between 250 - 2KHz, boosting these frequencies too much can make a song sound horn - like or 

even ‘tinny’, therefore careful attention must be paid, this range consists of the low order harmonics of 

many musical instruments. High Mids are heard between 2 - 4KHz, raising the gain of these frequencies 

often creates a lisping quality on vocals and certain vocal sounds become indistinguishable. Presence is 

said to be heard between 4 - 6KHz as boosting this range can add a sense of clarity and definition. 

Brilliance which is in the 6 - 16KHz range can also offer clarity however sibilance on vocals can be heard 

if boosted too high. It is important to note that over boosting or attenuating frequencies can cause 

listening fatigue. (Owsinski 2006). 
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When using EQ it is important to maintain the intended nuance of the composition as certain frequencies 

are enhanced or manipulated for musical effect such as droning. The drone is a continuous bass note 

which plays under other elements of higher frequencies. For example on an organ drone pipes (which are 

blocked and usually made of wood) emit frequencies that are twice as low as their corresponding open 

pipes. Instruments such as the hurdy-gurdy and hard finger fiddle emit a fixed drone though an extra 

string(s), bagpipes also emit a fixed drone through the use of a drone pipe(s). With figured bass or basso 

continuo (16th century musical conventions) numbers and symbols are used to represent chords and 

harmonics derived from a single bass line. In classical indian music the tonic note is constantly repeated 

as a drone and trance music often use drone effects. Therefore it does not make sense to attenuate a 

piece that employs a drone effect as this would completely change its character. (Augoyard & Torgue 

2005). 

 Different instruments have particular frequency ranges which can also be affected by EQ, the 

harmonic content of instruments can be accentuated or attenuated as desired, therefore it is useful to 

know the fundamental and harmonic frequencies and overtones of the various instruments in the song to 

be mixed. For example, the fundamental frequency of a kick drum lies between 50 - 500Hz while the 

overtones/ harmonics are heard at 500 - 8000Hz. Fundamental frequencies of a string section can be 

heard between 40 - 1300Hz with overtones/ harmonics heard at 1300Hz - 16000Hz and the fundamental 

frequencies of male vocals lay between 100 - 900Hz with overtones/ harmonics heard at 900 - 8000Hz. 

(Bektas 2014). 

 EQ can be used to correct problems or enhance individual elements in a composition, it can 

make vocals or particular instruments stand out and it can be used create space in a mix or do the 

opposite. As well as being applied to individual elements EQ is often applied to the overall mix during the 

mastering phase, the process is based on the judgement of the engineer. Common features of EQ 

include high-pass filters which allow frequencies higher than a specified frequency to pass unattenuated; 

low pass filters work the same way but allow low frequencies to pass while cutting high frequencies above 

the threshold; band-pass filters allow a specified range of frequencies to pass unattenuated and notch 

filters sharply attenuate a narrow range of frequencies. 
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Augoyand and Torgue refer to Schafer’s research ascertaining that a low pass filter on low frequency 

notes e.g. A1(55Hz) results in an unrecognizable change as a result of attenuation at 400HZ as the ear is  

sensitive to the cutting of high frequencies at that level. The original sound only remains recognizable if 

kept intact at roughly 1000Hz. If a high pass filter is applied, more of the low frequencies can be 

attenuated without loosing the identity of the original note, removal up to 200HZ maintains the instrument 

pitch perception. With a very high note e.g. C7 (2092Hz) filtering frequencies higher than the fundamental 

does not alter our perception of the note until we reach the fundamental, whereas filtering the lows just 

under the fundamental drastically affects our perception of the timbre. Schafer concluded that in order to 

avoid transformation of the sound the best practice is to remain three octaves under the fundamental 

frequency. Schafers research (as cited in Augoyand & Torgue 2005). 

IV. LITERATURE SUMMARY 

In summary research shows that aesthetically pleasing chord structures in music are based on 

mathematical principles as our brains find equilibrium pleasing. It reveals that the most pleasing 

consonant combinations are the octave (2:1), major third (5:4) and most pleasing is generally thought to 

be the major sixth (8:5) which is roughly equal to the ‘golden mean’ there are other combinations following 

the same mathematical principle with varying degrees of aesthetic pleasure. With regard to rhythm the 

time in between events is crucial to the brains ability to recognize a pattern, time should be no less than 

100 ms and no longer than 1.5s as it becomes hard to recognize a coherent rhythm. Perceptually our  

brains prefer symmetry in rhythmic patterns with beats separated by integer ratios e.g. in a sequence with 

intervals of 250, 500 and 1000 ms the ratio is 1:2:4. The most commonly used measure is 4/4 with the 

first and third beat perceived as strong or accented. In terms EQ a good knowledge of the frequencies 

which make up the timbre of instruments is advantageous. Savage explains that there is no formula for 

the manipulation of frequencies for any element in a production as it depends on the original sound and 

context. (Savage 2014). In other words there is no exact science or ‘one size fits all’ approach as  the 

process is technical as well as subjective and creative. Although this literature review did not reveal any 

specific frequencies to attenuate with EQ relevant to all genres, personal professional experience as a  
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mixing engineer  has prompted me to explore this further and the next part of this study will attempt to 

define ranges for further exploration. 

V. AUDIO LOOPS SURVEY 

1. AIM 

The aim of this survey was to further explore frequencies to manipulate during equalization, identifying 

the attenuation of a particular frequency range that appears aesthetically pleasing and applicable to all 

genres of western music. This could be the focus of further research pertaining to mastering practices. 

2. METHOD 

Three 14 second audio loops of three instrumentals were constructed on the basis of the results of the 

literature review, using compositions that contained the pre identified aesthetically pleasing elements. The 

loops  were chosen from three distinct genres to address genre bias, these were loop A progressive rock, 

loop B classical and loop C modern disco (Appendix A).  

 Each loop was re-mastered by attenuating frequencies in three different ways representing the 

lows, mids and highs. One version attenuated at roughly 205Hz by -24dbfs with a slope starting from 

500Hz down to 20Hz, the second version attenuated at roughly 1020Hz  by -24dbfs with a wide notch 

sloping from between roughly 100 - 10KHz, and the third version was attenuated at roughly 11KHz 

sloping down from 5KHz to 20KHz. (Appendix B). 

 The survey took place on line using soundcloud.com and gmail, participants were asked to listen 

to the audio loops through ear/ headphones (which have a better frequency response than laptop or 

phone speakers) and choose the master they found the most aesthetically pleasing. The location of each 

master was changed on each loop to avoid expectation becoming a factor e.g. if both loop A1 and loop 

B1 were found most pleasing at 205Hz the listener may expect loop C1 to follow suit and choose it 

automatically. 
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3. LIMITATIONS 

• As discussed earlier this study is limited to genres in western music, there were other limitations 

including the fact that the study focuses on instrumentals only therefore a singers voice is not taken 

into consideration when exploring the attenuation of frequencies in a master. 

• A larger sample size could produce more statistically relevant results, however this was not possible 

due to time constraints. 

• It would have been preferable to conduct the listening test in a controlled studio environment where 

subjects listened to loops using the same headphones or studio monitors at a regulated volume. This 

was not possible due to the location of subjects, accessibility and time constraints. 

• A wider selection of genres and attenuated frequencies may have yielded more detailed and robust 

results, however time constraints meant the scope of the study had to be reduced. 

• The compositions had already gone through a process of mixing and mastering therefore I did not have 

complete control over the frequency content prior to re-mastering. 

Despite these limitations it is felt the study could still yield results of interest and perhaps set the 

foundation for further exploratory research into aesthetically pleasing equalization for all genres during the 

mastering phase. 

4. PREDICTION 

Prior to conducting the survey my prediction was that the most aesthetically pleasing master would be  

the master attenuated at 11000Hz, my reason for this is that it would contain the frequencies between 1 - 

5000Hz that human hearing is most sensitive to as the slope starts from the 5000Hz mark. It stands to 

reason that the most important nuances of a composition will sit within this frequency range. 
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5. RESULTS 

In line with my prediction results of the listening survey reveal that 62% of the subjects prefer the master 

attenuated at 11000Hz, however this result is not as conclusive as I expected with 20% and 18% 

preferring the masters attenuated at 205Hz and 1020Hz respectively. Interestingly a genre comparison 

reveals that the second most preferred master in progressive rock is the master with attenuation at 

1020Hz whilst in the classical master it is 205Hz which may suggest genre specific tastes. (Appendix C). 

6. CONCLUSION 

In identifying aesthetically pleasing frequencies for mastering, there is seemingly clear indiction that 

frequencies between 1 - 5KHz are most important when using EQ regardless of genre and this falls in line 

with frequency band that human hearing is most sensitive to. However the fact that almost 40% of 

participants did not select the corresponding master suggests there is scope for further investigation, 

either because there is more to be discovered in terms of frequency attenuation during mastering, or 

because the limitations of this study prevented overwhelmingly conclusive results. It would be useful to 

create a larger number of narrower frequency bands to test over a larger selection of genres in order to 

collect more detailed data for analysis. The results have also prompted another question as to whether 

there is a particular ratio of low - mid - high frequencies within the 1 - 5 KHz band that will produce an 

aesthetically pleasing master regardless of genre. 
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APPENDIX

A. THE MUSIC

The compositions for the listening test were: 

• Bohemian Rhapsody by Queen - Progressive Rock - Loop A

Key Signature: Bb major with changes to A major and then Eb major
Time Signature: 4:4 with a change to 2:4 then 6:8

• Ride of the Valkyrie by Richard Wagner - Classical -  Loop B

Key Signature: B minor 
Time Signature: 9:8

• Out to get Lucky by Daft Punk and Pharell Williams - Modern Disco - Loop C

Key Signature: F# (Aeolian mode) and B (Dorian Mode) 
Time Signature: 4:4

B. EQUALIZATION

Bellow is a visual representation of the equalization applied to each loop. The plugin is a 
standard stereo channel EQ found in Logic Pro.

205Hz attenuated by -24dbfs with a slope 
starting from 500Hz down to 20Hz

1020Hz attenuated by -24dbfs with a wide 
notch sloping from between 100 - 10KHz

11KHz attenuated by -24dbfs sloping 
down from 5KHz to 20KHz
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C. SURVERY RESULTS

Preference by attenuated frequencies

FREQUENCY IN HZ NUMBER OF PREFERENCES

205Hz 12

1020Hz 11

11000Hz 37

Column Chart of Master Preferences
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Results of the listening survey reveal that 62% of 
the subjects prefer the master attenuated at 
11000Hz

Comparison of Preferences by Genre

GENRE 205HZ 1020HZ 11000HZ

Progressive Rock 3 6 11

Classical 6 3 11

Modern Disco 3 2 16
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Genre Column Chart
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When compared by genre it is interesting to note 
that the 2nd most preferred master in progressive 
rock is the master with attenuation at 1020Hz whilst 
in the classical master it is 205Hz suggesting genre 
specific tastes.
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D. THE SURVEY

Bellow is a copy of the email sent out to participants of the survey, it includes instructions and a 
link to soundcloud where they were directed to listen to the loops. (see screenshot at bottom of 
email).

Hello all, 

I'm conducting some research into aesthetically pleasing frequencies as part of my music tech 
masters. I would greatly appreciate if you could help me out by clicking the link below and 
selecting 1 clip from each category that sounds most pleasing. 

Please listen through ear/ headphones as they have a better frequency response than laptop or 
phone speakers. There are 3 mixes of 3 songs (A, B & C)  each only 14 sec long. The whole 
thing will take max 5 mins, you can hit the 'like' button or email answers to 
listentest28@gmail.com ASAP and no later than Dec 7th. (e.g A2, B1, C3 If you email the 
answers.) 

Many Thanks in advance. 
David.

https://soundcloud.com/dmsounddesign/sets/listening-test


