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Research Problem
The MP3 Format
The MP3 format is a kind of compression format that employs the use of algorithms to compress audio data. Prior to the personal computer age and reliable internet, a CD track with an average song had 32, 432 kilobytes of data or 32 MB. In those times, it would take at least one hour to download the music file on a dialup connection. This challenge fostered the coding of compression algorithms to save on space. Since random data, as represented in CD tracks does not compress well, the MP3 compression takes advantage of human ear perception variables to code an algorithm that removes higher frequency sounds and other distortions that represent extra data; consequently, compressing the audio file. To make MP3 files, an encoder program takes formats such as the .wav file and compares it to a mathematical representation of the limits in human hearing, then based on programmed factors, it discards unnecessary and redundant data producing a compressed file (Sterne, 2012). MP3 is an abbreviated format of MPEG-1 Audio Layer 3. 
The MP4 Format
Compared to the MP3, MP4 is a standard compression format, which incorporates the compression of visual data and storage of other formats such as subtitles and photos. Introduced in the late 1988, this format is the standard used by a set of video and audio coding formats and supporting technologies. The MPEG-4 incorporates features of its predecessors, the MPEG-1 and MPEG-2 adding attributes such as 3-D rendering, VRML support, and object-oriented composite files. Developers often decide their implementation strategies while developing algorithms for the MP4 compression format. Such autonomy has resulted in incomplete standard inclusion for some MP4 formats. However, general format attributes enable an efficacy across varieties of bit rates usually from few kbs to mbps. Algorithms within this format work on a variety of functions. These functions include but are not limited to the ability to encode a variety of media data such as speech, video, and audio; the enablement of dynamic transmission; the ability to interact audio-visual seamlessly; the flexibility and adaptability of improving quality through external and internal service options; and the ability to uphold data transparency and compatibility (Gohil& Pandya, 2015). Some of the uses of MPEG-4 compression include the decoding of AV data for applications such as CD distribution, web streaming, media applications, and voice, which include telephone, microphone, and videophone. The MP4 is an acronym that is the MPEG-4 part14 in full. 
Data Compression and the Compression Ratio
Ramaya and Pushpa (2016) define compression as the process of reducing data quantity, representing a particular content, without distorting the quality of original data. Similarly, data compression works in a way that “trims the edges” off a raw file. Under audio compression, most schemes employ the lossy model to discard unnecessary data, thereby, making a file more compressible. Upon decoding, multimedia data compressed through lossy models, such as the MP3 format, produce unclean outputs. Such inconsistencies led to more advanced audio compression models that use entropy-coding algorithms to produce lossless audio compressions, such as the MP4 format (Auristin& Mali, 2016). Compared to the lossy model, the compression ratio of lossless algorithms is much higher. Here, data compression ratio is a quantification term used to represent the ratio of data generated by compression algorithms to that of the source file (Sidhu & Garg, 2014). Engineers would define the compression ratio as a space saving; in which case, the space saving would be one minus the compression ratio. In terms of processing, MP4 formats require more power for audio encoding. The lossless nature of MP4 encoding algorithms produces a higher compression ratio, which requires more processing power. Moreover, MP4’s attribute of functionality within compression algorithms enables it to incorporate adequate copyright protection features. 
Conclusion
The subject on audio compression is evolving constantly as optimizations, models, and algorithms continue to advance and become more complex. Various users have divergent interests regarding music quality and format. As such, music producers make pertinent decisions in music making such as the best bit rates to use. While a song may sound good at 320 Kbits/s, it may not at a lower bit rate. Therefore, various factors determine music preference, and consequently, audio compression formats. While audio compression is evolving exponentially, more needs to be done to ensure proper functionality and portability. 
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