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Abstract 

This study explores the effect of compression on digital audio files and how the listener 

perceives those changes. Using a sample of sixty music students from a public high school in 

southeastern Pennsylvania, data was collected from a survey of listening examples at multiple bit 

rates. The findings from the research show the impact of compression on digital audio files is 

less observable than expected. The findings offer insights into the preferences of the average 

music listener and the future of the streaming music revolution. Specific findings are as follows.  

On the test as a whole, subjects could not easily distinguish between files compressed at 320kbps 

and 128kbps, however, subjects were able to identify 320kbps as best until approximately five 

minutes into the survey.  After five minutes, subjects were more likely to choose 128kbps as the 

best. From an engineering perspective, 320kbps preserves more information about the original 

recording, so the later preference for 128kbps raises the question of why participants were unable 

to maintain their earlier accuracy.  It is unclear if this is due to listening fatigue or to a possible 

preference for music sampled at 128kbps, which is the current “standard” streaming speed for 

many popular services. Throughout the study, participants could easily distinguish between files 

compressed at 80kbps and higher levels and were able to do so on a level that was significantly 

different at the .05 level. Listening examples were carefully chosen to cover a variety of 

instrumentations, genres, textures, and timbres. A distinguishing feature between this and similar 

studies was that the listening environment was exactly the same for each participant in the study, 

minimizing the possibility that the equipment used for listening could have served as a 

confounding variable. Future research is recommended to sample a larger population of music 

listeners and to address the questions of whether listening fatigue or preference for music 

sampled at the familiar rates play a role. 
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Chapter 1 

Since the beginning of the digital audio revolution, music listeners have struggled to find 

a balance between having ample storage space without compromising audio quality. In recent 

years, large strides have been made on both fronts. Storage space has become much more 

accessible and affordable. However, with advancements in streaming music, storage space has 

become less crucial. At the same time, audio quality and the devices we use to listen to music 

have seen significant improvements. The intent of this study is to determine how the 

compression of digital audio files affects the experience of the average listener. The most 

common form of music consumption takes place on mobile devices, often accompanied with a 

low-quality set of headphones. While the average casual music-listener might not put much 

thought into the audio quality of the music or the quality of the listening devices, this study 

explores the effect of file compression on the listener’s experience. This study will also explore 

the differences between different types of compression, such as “lossless” and “lossy” audio, as 

well as the audio quality of streaming services. 

There are many factors that affect sound quality. The first factor to consider is the human 

ear. In Whiston Gordan’s article titled “Does Bitrate Make A Difference In My Music”, he states 

that the theoretical range of human hearing is 20Hz-20kHz (Gordon, 2014). The human ear is not 

equally sensitive to all frequencies. It is most sensitive at 1-5kHz, and is less sensitive in the 

extremes on either side. By middle age, few people can hear above 16kHz, and even young 

people with good hearing perceive these high frequencies far less efficiently. Engineers often use 

the limits of human hearing when designing listening systems.  Harry Nyquist theorized that for 

music sampled digitally to be perceived as natural by humans, that the sampling rate should be at 

least twice the 20Hz upper limit of human hearing.  That is why full CD quality is regarded as 
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44.1kHz which equates to 1,411kbps (Libbey, 1995). The second important factor is the 

equipment that the listener uses. A quality pair of headphones or speakers provides access to a 

larger range of sound. As such, one is more likely to notice certain imperfections than those 

using lesser equipment.  

The third important factor is the bit rate of the audio files. Bit rate refers to the amount of 

data that is processed over time. In audio, this usually means kilobits per second. For example, 

the music currently available on iTunes is 256 kilobits per second, meaning there are 256 kilobits 

of data stored in every second of a song. The higher the bit rate of a track, the more space it will 

take up on a computer or mobile device. Generally, an audio CD will consume a significant 

amount of hard drive space, which is why it has become common practice to compress those 

files. It is here that the argument over "lossless" and "lossy" audio becomes relevant. 

 With lossless compression, every bit of data that was originally in the file is restored after 

the file is uncompressed. The most common compressed digital music file format types are 

FLAC (Free Lossless Audio Codec) and ALAC (Apple Lossless Audio Codec). In both of these 

formats, a lossless compressed file will be about 50-70% of its original size. In comparison, lossy 

compression reduces a file by permanently eliminating certain information. In this format, data is 

removed to make the file smaller, so the sound is altered. Files are compressed by removing the 

data storing the least audible sounds first. The most common lossy compressed file types are 

MP3 and AAC. The term MP3 is slightly shortened from M-PEG 3, which stands for Moving 

Pictures Expert Group 3. Advanced Audio Coding (AAC) was designed to be the successor of 

the MP3 format, and it generally achieves better sound quality than MP3. The highest bit rate for 

lossy files is typically 320kbps, however many people experience music via streaming sources 

such as YouTube, Pandora, Spotify and SoundCloud. These sources use lossy data-compressed 
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audio formats that often have significantly lower bit rates than 320kbps. These previously 

mentioned low bit rate services are the sources studied in this paper.  

These are the central questions of this study: How much does audio file compression 

affect the experience of the listener? Will the average music listener be able to notice a 

difference between high and low bit rate audio? If so, where is the threshold where the lower bit 

rate is clearly affecting the listener’s experience? The scarcity of information on these topics has 

driven the direction for this study. While many have done research on audio quality, it is almost 

always from the audiophile’s perspective using higher quality audio. This study is focused on 

what would typically be considered low-quality files as are currently used by many streaming 

services and how the average listener, specifically the young person, experiences the music.  
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Chapter 2 

A significant number of research studies dedicated to the quality of digital audio files 

have been completed in recent years. Many of those studies have focused on the development 

and advancement of streaming services and high-resolution audio. The International Federation 

of the Phonographic Industry, also known as IFPI, reported that by the end of 2016 there were 

112 million users of paid streaming subscriptions driving a streaming revenue growth of 60.4%. 

The global recorded music market grew by 5.9% in 2016, the highest rate since IFPI began 

tracking the market in 1997. Total revenues for 2016 were $15.7 billion. Digital income last year 

accounted for half the global recorded music industry’s annual revenue for the first time. Growth 

in streaming revenue has been more than enough to counteract a 20.5% decline in downloads and 

a 7.6% decline in physical revenue. Record companies have joined the streaming revolution 

through ongoing investments in systems supporting digital platforms. This has lead to the 

licensing of over 40 million tracks across hundreds of services. After a 15-year period in which 

revenues dropped by close to 40%, the industry is starting to see sustainable growth 

(International Federation of the Phonographic Industry, 2017). 

As streaming services continue to gain a larger piece of the global market, convenience 

and audio quality are two most important factors. In December of 2015, Paul Resnikoff of 

Digital Music News completed a study of 857 participants to determine if listeners care about the 

audio quality of their music. Since streaming audio is now a predominant method for accessing 

music, he examined the preferences of people who use the most popular streaming services. He 

found that streaming music listeners are largely unconcerned with audio quality. When asked 

directly about their preferences for quality, nearly 40% admitted that they care more about 

selection and availability. The number is surprising considering that most music fans will express 
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a preference for higher-quality audio, but convenience often seems to be more important. 

Overall, 25% indicated that audio quality is the most important aspect of their listening 

experience (Resnikoff, 2017). Most streaming users are either listening to music on computer 

speakers or smartphones, often with the addition of low-quality earbuds. The niche group of 

audiophiles who are concerned with high-definition or HD audio are typically using high-end 

stereo systems and superior headphones, but that represents a small minority of overall listening 

behavior. High-definition or HD audio refers to audio digitally recorded at levels greater than 

CD quality (over 44.1kHz and/or over 16 bits of depth). This article and survey from Resnikoff 

will help narrow the focus of this research study. This study will represent the majority of 

listeners who are not overly concerned with high-quality HD audio.  

In a 2012 article titled “The Quest For Higher Quality Digital Music,” Shane Richmond, 

Head of Technology for The Telegraph, found different results in his survey of nearly 1,400 

listeners. In his survey, 48% of those polled claimed that higher resolution music is important, 

and that current MP3s are not sufficient. Only 17% were satisfied with typical MP3s, while 24% 

claim that vinyl provides the ultimate listening experience (Richmond, 2012). This survey 

reflects the opinions of participants, but it did not include musical examples for comparison. As 

stated earlier, most people will say they prefer high quality audio, but, they might not be able to 

hear much, if any, difference. 

In 2015, NPR released an article titled “How Well Can You Hear Audio Quality?” The 

article was prompted by the release of Tidal, a HiFi streaming service. Tidal boasts fully 

uncompressed high-definition audio on a streaming platform. The article continued with a six-

question quiz that provided the reader with three audio clips for each question. One of the clips 

was a fully uncompressed WAV file, the second clip was a 320kbps MP3, and the third was a 
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128kbps MP3. These three options represent the different audio qualities that popular streaming 

services offer. The 128kbps MP3 file is close to what Spotify and others offer in their free 

service. The 320kbps MP3 file is close to what Spotify and others offer with their paid service. 

The lossless WAV file is close to what Tidal offers with their HiFi service. Without knowing the 

order of the clips, the listener chooses which clip they believe to be the highest quality. After 

taking the quiz by listening to each example through laptop speakers and apple ear buds, the 

author did not notice a significant difference from clip to clip. The results NPR received from the 

quiz were in line with the author’s results, who chose the lossless WAV file in only two of the 

six examples. If a score below 50 percent is considered a failure, then 80.6 percent of users failed 

the quiz. Listeners did slightly better than randomly guessing, but not nearly as significantly as 

one might expect. At the end of the quiz, NPR included an additional question to determine what 

equipment listeners used to take the quiz. Over half of the listeners reported that they used 

headphones plugged directly into their device, 20% of the listeners used their built-in device 

speakers, and 10% of listeners reported using an amplifier or digital-to-analog converter in their 

setup. This article was particularly useful in developing the research design that will be used for 

this study. While the lowest bit rate in the NPR survey was 128kbps, the survey used in this 

study will delve deeper into highly compressed files to find the threshold where the audio quality 

is clearly affecting the listener’s experience (Fisher, 2015). 

The comparison of analog and digital audio has created much debate since the 1970s. 

Both techniques introduce errors and distortions in the sound, so it is ultimately a matter of 

personal preference. These two methods, however, can be systematically compared: 

An analog recording is one where a property or characteristic of a physical 

recording medium is made to vary in a manner analogous to the variations in air 
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pressure of the original sound. A digital recording is produced by converting the 

physical properties of the original sound into a sequence of numbers, which can 

then be stored and read back for reproduction. Two prominent differences in 

functionality between the two methods are the bandwidth and the signal-to-noise 

ratio. The bandwidth of the digital system is determined, according to the Nyquist 

frequency, by the sample rate used. The bandwidth of an analog system is 

dependent on the physical capabilities of the analog circuits. (Libbey, 1995) 

In an article for the Journal on the Art of Record Production, Matthew O’Malley 

compared many aspects of digital and analog audio, primarily in reference to the digital 

remastering of classic analog albums. While analyzing the sonic differences between vinyl 

albums and compact discs, he noticed that the CDs had a hard cut off around 22.5kHz, while the 

vinyl albums were producing frequencies close to 50kHz. Since the human ears cannot typically 

process anything over 20kHz, this should not affect the experience of the listener. One of the 

largest differences Mr. O’Malley found between vinyl and CD was a consistent 3db-5db boost in 

the 5kHz-12kHz range on the vinyl recordings. He attributed the “warmness” of the vinyl sound 

to this boost (O’Malley, 2015). It can be concluded from this article that some of the original 

content can be lost when converting analog recordings to digital.  

In an article from 2000 for the Council for Research in Music Education, listener 

preferences and perception of digital versus analog live concert recordings were studied. 

Recordings were produced during concerts of three ensembles (mixed choir, string orchestra, and 

wind ensemble) and solo piano. Master tapes were recorded in the same concert hall using 

identical microphones and mixed to both digital audiotape and to analog tape using Dolby B 

noise reduction. Experimental excerpts were presented in digital and analog formats with a 
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switching device that enabled listeners to alternate between the synchronized versions during the 

entirety of each excerpt. Participants in the study provided ratings for a number of categories that 

included bass quality, treble quality, overall quality, and separation of the instruments/voices for 

each listening example. The results showed a significant preference for the digital recordings in 

every category. They did note that at least some listeners preferred the analog format, 

particularly for the string and choral ensemble examples. Those listeners who prefer a more 

blended sound with less separation of the instruments/voices may be inclined toward the analog 

format (Geringer, 2000). 

For many people, music can create a highly emotional experience. A team of researchers 

at The Hong Kong University of Science and Technology found that compressing recorded 

music into the MP3 format results in the loss of “emotional tones,” leaving the result with less 

depth. They found that the compression process changes the timbre of the music, which causes 

the loss of emotional context. The researchers enlisted the assistance of twenty graduate students 

who were asked to listen to recordings of several instruments including saxophone, violin, 

trumpet, oboe, bassoon, clarinet, flute, and horn. Each was asked to rate the sounds they were 

hearing based on a list of emotional traits such as romantic, calm, happy, shy, mysterious, angry, 

comic, sad and heroic. The researchers then analyzed the answers given by the volunteers to see 

if there might be any patterns. They found that most of the sounds that fell into the positive 

categories were the most negatively impacted. Traits such as romantic, calm, comic, heroic, and 

happy were noticeably less present after files had been compressed into the MP3 format. They 

noted also that some instruments were more impacted than others. Trumpets, for example, were 

found to have lost the most emotional timbre while other wind instruments were impacted the 

least (Mo, 2016). When any full sized music file is compressed in a lossy format, the first 
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frequencies to go away are the lowest and highest, so it makes sense that the recordings had less 

depth as they were compressed. While the results of this study are interesting, they may not be 

too relevant for most music listeners. First, all of the recordings were of a solo instrument. When 

all of the focus is on one instrument, the compression will be more noticeable. Second, the study 

used highly compressed audio files. The first recording was full quality at 1411kbps. The 

following three recordings were at 112kbps, 56kbps, and 32kbps. All of those are significantly 

lower bit rates than the common MP3.  

“The Great MP3 Bitrate Experiment” is an article written by Jeff Atwood for 

lifehacker.com. The author explains that he is in the process of streamlining his music collection 

into MP3s and questions the effect of compression on the audio quality of his CD collection. He 

did a blind test of the same two-minute excerpt of a particular rock audio track at five different 

bit rates, ranging from 128kbps all the way up to raw uncompressed CD audio at 1411kbps. 

After listening to the examples, listeners were asked to rate each example’s audio quality on a 

scale from 1-5. Mr. Atwood believes that 128kbps is not an adequate level for most music, but 

that virtually no one can tell the difference between 160kbps and full quality uncompressed 

music. In a second article with the results of the study, he proved his original hypothesis that 

people could not tell the difference between 160kbps and fully uncompressed audio. The 

128kbps example received the lowest average score, while the 160kbps received the highest 

average score. He concluded that the only audio sample that was discernibly different from the 

rest was the 128kbps MP3 (Atwood, 2012).  This study had thousands of participants, but there 

was no controlled environment. In addition, the 128kbps example was the last of the five 

listening examples, and it received the fewest number of listens and ratings. While the results of 
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this survey are interesting, the lack of a controlled listening environment and survey potentially 

compromise the data. 

While the factors above are important, the human ears are the most important factor in 

hearing sound quality. Hearing loss affects 16% of US adults aged 20-69 and its prevalence 

increases with age. The process of hearing loss will normally start between 30 and 40 years of 

age, and will increase steadily into a person’s 80s and beyond. Hearing loss can occur for a 

number of reasons, but the two most common are conductive hearing loss and sensorineural 

hearing loss. Conductive hearing loss is when sounds are prevented from entering the ear, 

normally due to a blockage. Sensorineural hearing loss occurs when the small hairs in the ear 

become damaged and cease to function. The leading preventable cause of acquired sensorineural 

hearing loss is exposure to excessive levels of noise, which leads to irreversible loss of cochlear 

hair cells (Wingfield, 2005). 

The “Encyclopedia of Aging” outlined the age-related changes in the human auditory 

system. With age, hair growth tends to increase within the folds of the pinna. This can extend the 

length and width of the external ear canal, leading to hearing loss. In the middle ear, the 

tympanic membrane begins thinning with age. This can lead to otosclerosis, a common condition 

where new bone forms in the cochlear capsule and can immobilize the oval window. This 

condition prevents sound waves from traveling properly through the outer and middle ear. There 

are four primary age-related disorders that occur in the inner ear. Those disorders are sensory 

prebycusis, neural presbycusis, strial presbycusis, and cochlear conductive presbycusis. Each 

type of presbycusis is characterized by specific audiometric outcomes. Many hearing losses are 

evidenced as mixtures of these types of presbycusis (Emad, 2006). 
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Adults have generally been more susceptible to hearing loss than younger people, but 

some researchers are making a case that hearing loss is increasing among young people. Concern 

is growing that children and young adults are developing noise induced hearing loss as a result of 

environmental overexposure to amplified music, especially through the use of personal music 

devices such as MP3 players. Most young people have cell phones and ear buds that insert into 

the ear canal. Many of those same young people will listen to music at full volume, which can 

exceed 120 decibels. In 2001, an analysis of national US health survey data found that 12.5% of 

children aged 6-19 had audiograms suggestive of noise induced hearing loss (Rabinowitz, 2010). 

Although that number is high, it is still significantly lower than the percentage of adults with 

hearing loss. 

The findings from this review reveal a lack of significant literature on topic. The studies 

that have been performed lack consistency in the survey process. The studies by NPR and Jeff 

Atwood helped to create a loose framework for the research. The listening examples and survey 

for this study will be conducted in a controlled environment where each participant will have the 

same listening experience. This type of survey requires a level of critical thinking that is not 

typical of the average music listening experience. Since the average music listener is not 

listening on a highly analytical level, this type of survey might not be the most accurate for 

determining the effect of audio quality on a typical music listening experience. It is, however, the 

most effective method for comparing audio examples to each other.  
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Chapter 3 

This chapter describes the procedures by which the research question will be examined. 

The primary instrument for collecting data will be a survey. The survey will examine the factors 

of sound which influence a listener’s experience. Specific attention will be given to the perceived 

quality of music sampled at various streaming rates. This chapter will describe the participants in 

this study as well as the techniques for collecting, measuring, and analyzing the data.  

Participants in the study will consist of students from a public high school in southeastern 

Pennsylvania. Students will be between the ages of 14 to 18. Gender and ethnicity are not factors 

in this study. The participants were selected for a number of reasons, with the first being 

convenience and availability. Students are participants in a summer music program at the school. 

Another reason is that younger people generally have better hearing than their elders. Lastly, 

these students were born in the age of digital audio, MP3s, and streaming services. Most cannot 

remember a time without YouTube and other common internet sources for music consumption. 

Sixty students who are willing to participate in the study will listen to five listening 

examples of varying music genres that are approximately thirty seconds long. Listening 

examples will be downloaded from HDtracks, the world's leading digital download store for 

high-resolution music, at the full 1411kbps bit rate, then will be bounced as MP3s using Logic 

Pro. Each listening example will be played at three different bit rates. The survey participants 

will then choose which example they believe to be the highest quality for each song. All listening 

examples and surveys will take place in the same environment. Participants will be listening to 

the examples played from iTunes through a Focusrite audio interface while using Sony MDR-

7506 over-ear headphones. By the end of the study, participants will have listened to fifteen 

audio examples, and determined what they believe to be the five highest quality examples. A 
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distinguishing factor between this and other studies will be that the listening environment will be 

exactly the same for each participant in the study. All will use the gear above, minimizing the 

possibility that the equipment used for listening will serve as a confounding variable. 

The survey method has been chosen for this study due to the ease of use and the 

efficiency of data collection. The survey will consist of multiple-choice questions in which the 

participants will choose the audio clip that they believe to be of the highest quality for each of 

the five examples. One of the major advantages of using a survey is low cost. This method 

allows respondents to answer the survey at their own pace and convenience. The disadvantages 

include possible bias based on the listening preferences of the participants. The data from the 

surveys are to be collected from the period between 10 June, 2017 and 10 July, 2017. The data 

will be recorded and updated simultaneously as responses are received. Results of the study will 

be recorded in Microsoft Excel.  

The analysis of the survey data will also be processed using Excel and categorized by 

listening example and bit rate. Tabulation, percentages, and charts will be provided for the ease 

of comparison between different listening examples. A T-test will be performed to show the 

statistical relationship between the results. 

One concern of conducting this survey research is the sample size. Due to limited 

resources and time, only a small portion of music-listeners are going to be represented in the 

survey, as the sample group only represents the preferences of people between the ages of 14 to 

18. While younger people generally have good hearing, they are also much more accustomed to, 

and could prefer, the lower bit rate files of MP3s and free streaming services. The resources from 

previous research and studies are limited. There is little information available on the factors 

influencing the experience of music listeners when listening to low quality and low bit rate audio 
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files. The aim of this thesis is to provide insightful information of how the compressed audio 

files will affect the listening experience.  
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Chapter 4 

This chapter describes the analysis of data followed by a discussion of the research 

findings. The data are grouped by listening example and by bit rate. Data were analyzed to 

examine the relationship between the bit rate of digital audio files and the experience of the 

listener. Data were obtained by self-administered surveys completed by sixty students at a public 

high school in southeastern Pennsylvania. A total of seventy-two surveys were received, 

however, only sixty surveys met the required age range as discussed in the previous chapter. 

The survey consisted of three sections. In the first section, respondents noted their age. 

Other demographical information was not considered in this study. The second section consisted 

of two questions about the typical listening patterns of the participants. The first question 

inquired as to the typical format used for music listening (outside of the study): CD, MP3, 

streaming service, YouTube, etc. The second question asked for details of the equipment 

normally used for music listening (i.e., outside of the study): cell phone, iPod, computer, 

headphones, ear buds, etc. The third section of the survey included the listening examples where 

students had to identify the best example of three recordings (same recordings sampled at 

different bit rates). 

Statistical analysis was used to identify frequencies and percentages of the responses to 

the survey. The statistical significance of relationships among selected variables was determined 

using the T-test. The level of significance was set at .05. 

Of those surveyed, all sixty claimed that their primary platform for listening to music was 

through streaming services, and the primary device used was a cell phone or iPad accompanied 

by headphones or earbuds. While the streaming services used by the participants varied, the 
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most-used services were YouTube and Spotify. Results to the listening segment of the survey 

can be seen below on Table 1. 

The raw data from the listening segment of the survey are found and graphed in Tables 1 

and 2. 

Table 1: Frequency of Listening Examples Selected 

 320kbps 128kbps 80kbps TOTAL 

Example 1 26 24 10 60 

Example 2 25 22 13 60 

Example 3 18 29 13 60 

Example 4 20 28 12 60 

Example 5 20 25 15 60 

TOTAL 109 128 63 300 

 

Table 2: Bar Graph for Frequency of Listening Examples Selected 
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The frequencies of responses were compared using a T-test. When the data for the 

320kbs and 128kbps examples were compared to the data from the 80kbps examples, there was a 

clear statistical difference at the .05 level. Participants could consistently identify the 128kbps 

and 320kbps samples as superior to the 80kbps samples. In a T-test comparing the data for the 

320kbps and 128kbps examples, there was not a statistical difference at the .05 level. This is 

counter intuitive. From an engineering standpoint, the 320kbps samples preserve more of the 

originally recorded data. It could be argued that on that level, they are better. Even so, 

participants could not consistently identify the 320kbps sample as better than 128kbps. 

 
Table 3: T-test Results 

0.23860482 320kbps to 128kbps Only 76.2% confidence there is difference. 

0.000934206 128kbps to 80 kbps Over 99% confidence there is a difference. 

0.012469283 320 kbps to 80 kbps Over 98.8% confidence there is a difference. 

 

While the 80kbps track was picked a number of times for each listening example, the 

higher bit rates were chosen much more frequently. This shows that there is a noticeable 

difference between 80kbps and 128 kbps. The preference between 128kbps and 320kbps varied 

by listening example.  

Some consideration was given to whether the content of each listening example may have 

had a bearing on the participants’ preferences. The first listening example was “Light This Party 

Up” by Rick Springfield. This was a loud rock track with a number of guitars, gang vocals, and 

booming drums. In this example, the 320kbps track was slightly favored. This example was the 

loudest of the five, so it could be argued that it lost more of the original artifacts than the other 

examples during the compression process. The second listening example was Minoru Nojima 
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playing a solo piano recording of “Feux Follets” by Franz Liszt. The example had a variety of 

loud accented and soft flowing playing. Once again, the 320kbps track was slightly favored. 

Since this example was a solo instrument with a large dynamic range, the loss of artifacts could 

be more noticeable. The third listening example was “Down By The Riverside” played by Noah 

Wall. This example was a folk recording with only voices and acoustic instruments. The 128kbps 

track was strongly favored in this example. The fourth listening example was “A.H.B.” by an 

electronic band named Survive. All instruments in this example were digital. The 128kbps track 

was favored in this example. The fifth and final listening example was the soulful blues song 

“Around The Globe” by Jerry Cortez. This example featured a standard rhythm section with lead 

and background vocals. Once again, the 128kbps track was favored in this example. This track 

was heavily saturated with reverb, which could have made it harder to notice a change between 

examples. There is a possibility that the type of music in each example could have impacted the 

outcomes, but there isn’t enough information to know convincingly.  As mentioned earlier, while 

students favored the 320kbps and 128kbps recordings, the preference was not on a level that was 

statistically significant 

None of those surveyed chose the highest quality recording in more than three of the five 

examples. One of the students surveyed chose the lowest quality recording in four of the five 

examples, but that survey was an outlier. As shown in Table 4, the participants picked the 

320kbps example 36.33% of the time, the 128kbps example 42.67% of the time, and the 80kbps 

example 21% of the time. 
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Table 4: Percentages by Listening Example 

 320kbps 128kbps 80kbps 

Example 1 43.33% 40.00% 16.67% 

Example 2 41.67% 36.67% 21.67% 

Example 3 30.00% 48.33% 21.67% 

Example 4 33.33% 46.67% 20.00% 

Example 5 33.33% 41.67% 25.00% 

TOTAL 36.33% 42.67% 21.00% 

 

The first two listening examples had the highest frequency of 320kbps responses. With 

the survey lasting approximately ten minutes, fatigue should not be a factor; however, the drop 

off of 320kbps responses could be directly related to the attention span of the participants. A 

number of participants expressed that they could not hear a difference between tracks and were 

guessing on most examples. While this is important to note, the data would show a much more 

even break down between bit rates if this was true for all participants. Another factor that could 

attribute to the preference of the 128kbps examples is the participant’s familiarity with low bit 

rate audio files. As the majority of the participants stated that they primarily listen to music on 

free streaming services on their cell phones, it could be conjectured that they prefer the 128kbps 

examples because it is what they are most accustomed to hearing. 

The data presented in this chapter shows that the participants in this study noticed little, if 

any, difference between the 128kbps and 320kbps examples. It can be concluded that 128kbps is 

an adequate bit rate for the average music listener. Considering that there was a clear statistical 

difference in preference between the 80kbps and 128kbps examples, it can be concluded that 
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80kbps in not an adequate bit rate for the average music listener. In a time where many 

companies are pushing high definition audio as a necessary upgrade for music lovers, there is 

little evidence to show that it affects the experience of the average music listener. The 

experienced audiophile would disagree, but they represent a small part of the overall population 

of music listeners. 

Further research and study is recommended to better represent the population of music 

listeners. By extending the size and age range of the sample group, the data would be more 

representative of the overall population. A preliminary hearing test of all participants would also 

help with consistency issues in this study. Not only would this show the correlation between 

hearing loss and the perceived differences between bit rates, but it could also give some insight 

as to why and when the hearing loss process begins. Although it can be speculated, there is not 

sufficient evidence in this study to support the theory that the type of song in each listening 

example had an effect on the perceived quality. While the original objective of this study was 

achieved, there is still much to be done to further the argument on the effects of compression on 

digital audio files. 
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