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Key Frequency in Classical Music: 

A Tentative Tonal Typology of the Musical Styles 
 

One can hardly overestimate the role of key in the development of classical music.  However, 

keys of musical compositions have been almost exclusively approached from a technical 

perspective—that of the art (or science) of composing (e.g., Graham George, Tonality and Musical 

Structure, 1970).1  It has been examined a number of times as a physical phenomenon (e.g., James 

Jeans, Science and Music, 1937),2 or as a cultural phenomenon (e.g., Richard Norton, Tonality in 

Western Culture—A Critical and Historical Perspective)3, but it had not been approached 

systematically from a psycho-esthetic perspective until 1983, when Rita Steblin published her 

book A History of Key Characteristics in the Eighteenth and Early Nineteenth Century.4  She went 

beyond the mere anecdotal utterances of such and such composers and musicians and critics (the 

academic discipline of  “musicology” did not exist in these centuries) about C major being “the 

key of exultant joy, triumphant jubilation and communal celebration” as opposed to C minor’s 

“tragic connotations.”5 

Steblin offered an inventory of positions and opinions, illustrated in musical practice over a 

century, from the Baroque to early Romanticism.  However, she did not attempt a global analysis 

of the key preferences of the most prominent composers, which could have served to define what 

we may call a “tonal typology” of the classical music ages and styles.  As far as I know, there has 

been only one—and very limited—attempt at such an analysis, by Pierre Jean Chenevez in his 

2009 article The Keys in Beethoven’s Work .6  He built a frequency list of the main keys of the 

composer’s pieces and got some expected and some less expected results (among the latter is the 

fact that Beethoven’s preferred tonality was C major).  He further compared the key frequencies 

in Beethoven’s works with those in Mozart and Haydn’s works, and discovered that that they all 

shared a set of preferred keys (C major, D major, G major), a feature that may constitute an element 

of the tonal typology of the Viennese Classical age. 

I propose here an extension of Chenevez’ approach to the main musical styles, from the 

Baroque to Late Romanticism, thus yielding a definition of their tonal typologies, i.e., a quasi-

quantitative description of their use of the keys.  I also support these statistics with much more 

sophisticated statistical methods that confer more solidity to the results. 

This being said, I do not claim to have solved the question of defining the tonal typology of 

the musical styles.  I am not a musicologist, therefore I do not possess the needed tools to proffer 

more than a “tentative” description, as the qualifier in my title emphasizes.  I hope, however, that 

this analysis provides the specialist some food for thought (and perhaps novel insights) and data 

useful for a deeper understanding of the issue. 

The data 

The present approach is based on the analysis of the main key of a piece, either a unique 

movement or a cyclical composition like a sonata or symphony.  We must begin by examining the 

relevance of the main key for determining the tonal preferences and criteria for defining tonal 

typology.  I can see two objections to the use of the main key for this purpose: 

1. The main key cannot account for the tonal richness or preferences shown in a piece.  Composers 

who display a relatively narrow spectrum of the main key (the one of the first and last movements) 

in cyclical works may still make use of rather exotic keys (such as F sharp major or B flat minor) 

in the middle movements; Haydn’s quartets and symphonies are typical examples.  Moreover, the 

main key does not account for the variety of tonalities that a composer reaches through modulation 

in the development of a piece.  Nevertheless, the main key remains the best overall descriptor of a 
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tonal preference; more often than not, it pre-determines the keys used in the other movements, as 

well as the keys in which a piece modulates.  One must also consider the pragmatic side, that is, 

the difficulty of collecting the data. 

2. Two keys are clearly favored by the standard tuning of the instruments.  The first one is D 

major, which owes its prominence to the string instruments (especially the violin) that are the core 

of the orchestra: in their final design achieved towards the end of the eighteen century, the string 

instruments possess a particularly rich and brilliant open D string, of which composers took 

advantage in both their concertos (see the most famous of them, by Beethoven, Brahms, 

Tchaikovsky, Paganini’s No. 1) and their orchestral pieces.  If we add that the brasses are usually 

tuned in D major also, one can understand why this key is so often used on purely pragmatic 

grounds.  This bias is real and I will try to eliminate it—or, at least, take into account what I will 

call “the D major effect.”  The second favored key is E flat major, the traditional tuning of most 

wind instruments, which similarly explains the frequent use of this key. 

Nevertheless, the main key remains the essential feature, albeit only as the closest 

approximation, of the tonal frame of a composer’s work. 

I have included in the analysis compositions of thirteen great composers representative of the 

main musical ages and styles: 

1. Baroque age: Vivaldi, J. S. Bach, Haendel and Domenico Scarlatti; 

2. Classical age:  Haydn, Mozart and Beethoven; 

3. Romanticism: Schubert, Mendelssohn and Chopin; 

4. Late Romanticism: Brahms, Dvorak, and Tchaikovsky. 

The rather low number of sampled composers is due to the uneven distribution of the available 

data.7  While for some composers, like Bach or Haydn, a detailed catalogue of their work is 

available, for many others (especially modern ones) information is scarce.  In order for the analysis 

to have a statistical meaning, an average of 5 cases for each class (in the present case, for each 

key) is needed, which yields a minimum of 120 pieces per composer: a condition which is not met 

by many. That is why outstanding Romanticists like Schumann or Liszt have been left out; other 

composers, like Bruckner or Mahler, had to be excluded because they wrote only a small number 

of large-scale compositions.  The retained sample amounts to 5,823 compositions, as shown in 

Appendix 1.  This data served for all the statistical computations in the present analysis. 

My assignment of some composers to the musical styles could also meet objections.  For 

instance, it is customary in music history to consider Beethoven the first Romantic, but this 

analysis will confirm his rightful position alongside Haydn and Mozart.  Does Scarlatti belong to 

the Baroque or to the Classic age?—as we will see, he is a sort of in-between.  Schubert, the first 

“official” Romanticist, intently practiced (and with great results) the very epitomes of Classical 

genres: sonatas, quartets, symphonies—yet this analysis will confirm him as a Romantic. 

The simplest descriptive statistics consists in the relative frequencies of the keys in Table 1 

(next page). This tableau reveals the expected general trend—the predominance of the keys with 

fewer accidents (C major, G major, D major) over the more accidented ones (E flat minor, G sharp 

minor, B flat minor).  With almost all composers (see the Overall column), the first 15 keys, 

covering more than 90 percent of the total, are the same, albeit in different orders with different 

composers: 

C major, C minor, D major, D minor, E flat major, E major, E minor,  

F major, F minor, G major, G minor, A major, A minor, B flat major, B minor. 

These are the keys of Bach's Inventions!  The “patriarch of the harmony” (as Beethoven called 

him) had not only greatly contributed to the settling of the general temperate tonal frame, but also 

defined the subset of the most used keys.  Such preferences seem to be dictated by pragmatism, 
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since music with signature keys with fewer accidents are more easily played. 

  

Table 1. The relative frequencies (%) of the main keys used by the sampled composers 
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C major 14.5 9.6 4.3 11.2 17.5 18.3 16.8 9.3 5.8 6.3 3.9 4.6 5.2 11.6 

C minor 4.4 8.8 3.6 4.3 1.0 2.2 8.0 5.1 6.6 5.4 3.9 2.0 4.6 4.2 

D flat major 0.0 0.5 0.0 0.0 0.0 0.0 0.0 1.6 0.0 4.0 1.6 2.0 1.7 0.7 

C sharp min 0.0 0.5 0.0 0.3 0.1 0.0 0.8 1.3 0.4 5.8 1.3 2.6 2.9 0.8 

D major 12.1 6.4 15.9 12.1 20.3 17.7 12.2 6.3 10.1 2.3 5.5 8.0 13.9 11.9 

D minor 6.6 9.3 5.8 6.1 2.0 1.6 1.7 4.8 9.3 0.9 6.2 6.7 2.9 4.7 

E flat major 3.1 3.5 1.1 2.7 9.8 8.4 15.6 5.2 7.0 4.0 6.5 4.0 8.1 6.0 

E flat minor 0.0 0.5 0.0 0.0 0.1 0.0 0.0 0.7 0.0 2.3 1.9 0.7 1.7 0.4 

E major 2.2 3.5 1.1 3.9 2.7 0.4 0.8 5.5 5.8 5.4 4.5 4.0 2.3 3.3 

E minor 4.0 5.8 2.9 2.3 0.6 0.3 0.8 2.4 6.6 3.1 5.5 4.0 5.2 2.7 

F major 11.7 5.8 11.9 9.8 9.0 14.7 8.8 7.8 4.7 4.0 5.8 8.7 5.2 9.1 

F minor 0.7 2.4 0.7 4.8 0.6 0.6 2.5 2.4 3.5 5.8 4.5 3.3 5.2 2.3 

F sharp maj 0.0 0.5 0.0 0.0 0.1 0.0 0.4 1.0 0.0 4.5 1.3 2.7 0.6 0.6 

F sharp min 0.0 0.8 0.7 0.9 0.4 0.0 0.0 0.9 3.5 2.3 3.9 0.0 0.6 0.8 

G major 8.8 10.6 12.3 12.5 15.9 13.1 9.7 7.6 2.0 3.6 3.2 4.0 9.3 9.9 

G minor 9.4 8.2 17.3 4.4 1.4 1.5 2.5 4.7 4.7 4.5 5.8 7.3 4.1 5.2 

A flat major 0.1 0.5 0.0 0.4 0.4 0.1 1.7 6.9 2.3 11.2 3.9 5.3 4.0 2.5 

G sharp min 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.2 0.0 1.8 0.7 0.7 1.7 0.2 

A major 6.3 4.5 6.2 9.3 10.0 6.2 7.6 7.2 7.0 2.2 7.4 8.7 4.0 7.1 

A minor 4.2 8.8 3.6 3.2 0.2 0.9 1.7 5.2 7.0 7.2 9.1 6.0 3.5 4.0 

B flat major 9.5 3.5 10.8 8.7 6.8 13.7 7.6 9.2 5.8 4.5 4.2 5.3 7.5 8.3 

B flat minor 0.0 0.5 0.0 0.4 0.0 0.0 0.0 0.7 1.6 2.2 0.3 2.7 0.6 0.4 

B major 0.1 0.5 0.0 0.7 0.4 0.0 0.0 1.0 1.6 3.6 3.6 4.0 1.2 0.9 

B minor 2.3 4.5 1.8 2.0 0.7 0.3 0.8 3.0 4.7 3.1 5.5 2.7 4.0 2.4 

Total cases 684 377 277 561 838 688 239 1047 257 223 309 150 173 5822 

Nevertheless, the details in this tableau evidence a great variety of preferences that seems to 

preclude any attempt at finding unifying factors.  We find therein the anticipated “D major effect” 

(for instance, one in five Haydn works are in this key), which was, however, not particularly 

favored by Bach, and was neglected by Chopin and even Brahms (in spite of his two major 

symphonic works in this key—his Second Symphony and Violin Concerto!).  Other unexpected 

strong preferences are Chopin’s for A flat major and Tchaikovsky’s for D major (which seems to 

go well beyond the “D major effect”). 

Can one find more in this data by applying more sophisticated statistics?  Two questions arise: 

1) Do composers’ individual key preferences match the preferences of the styles to which they 

were assigned, or is this just a result of averaging? 2) Are the key prreferences of the musical styles 

distinct, and if so, based on what?  There are different ways to answer the two questions 

statistically.  Since the data consist of series, one could apply one of the standard tests to determine 

whether or not two series belong to the same population; that is, if they have the same mean.  
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However, the very concept of “mean” is alien to key preferences and such a test would miss the 

qualitative aspects, such as the specific “effects” previously noted.  One must look elsewhere to 

answer such questions. 

A first criterion of tonal typology—Use of major and minor modes 

The simplest aggregation of the original data is for the major and minor keys, presented in 

Table 2, also tallied according to the key accidents. 

Table 2.  Frequency (%) of major and minor mode in the work of the sampled composers 

 All keys Keys without 

accidents 

Sharp keys Flat keys 

 Major Minor Major Minor Major Minor Major Minor 

Vivaldi 68.5 31.5 77.4 22.6 82.5 17.5 53.7 46.3 

Bach 49.4 50.6 52.2 47.8 68.1 31.9 31.8 68.2 

Haendel 63.6 36.4 54.6 45.4 86.8 13.2 46.5 53.5 

D. Scarlatti 71.5 28.6 77.8 22.2 87.5 12.5 52.0 48.0 

Baroque 64.8 35.2 70.0 30.0 82.0 18.0 47.8 52.2 

Haydn 92.8 7.2 98.7 1.3 96.5 3.5 83.5 16.5 

Mozart 92.7 7.3 95.5 4.5 98.5 1.5 86.4 13.6 

Beethoven 81.1 18.9 90.9 9.1 92.4 7.6 69.6 30.4 

Classical 91.2 8.8 96.3 3.7 96.8 3.2 82.4 17.6 

Schubert 68.8 31.2 63.8 36.2 78.8 21.2 62.8 37.2 

Mendelssohn 52.1 47.9 45.5 54.5 63.6 36.4 43.6 56.4 

Chopin 55.6 44.4 46.7 53.3 57.1 42.9 56.9 43.1 

Romanticism 64.0 36.0 58.6 41.4 72.8 27.2 58.9 41.1 

Brahms 51.5 48.5 30.0 70.0 60.3 39.7 49.3 50.7 

Dvorak 61.3 38.7 43.7 56.3 75.8 24.2 52.8 47.2 

Tchaikovsky 63.0 37.0 60.0 40.0 68.4 31.6 58.2 41.8 

Late Romanticism 57.0 43.0 39.4 60.6 66.2 33.8 52.6 47.4 

Overall 71.7 28.3 74.3 25.7 82.7 17.3 60.6 39.4 

The overall major/minor ratio of about seven to three (see the Overall row) is the product of 

remarkable diversity.  In the Baroque style, the minor keys are used intensively, in 35% of the 

compositions as a whole (including 51% of Bach’s).  A dramatic shift happens during the Classical 

age, in which the major clearly dominates, claiming about nine out of ten compositions; in this 

respect—and defying a critical literature which has made him a “liberator” of the minor mode 8
—

Beethoven displays little difference from his other great peers.  The minor returns in force with 

the Romantic generation (41% usage) and even more so with the Late Romantics (43%). 

In my opinion, the explanation of these differences resides in the peculiarities of the evolution 

of music.  The Baroque age was the first great “pioneer” of the newly established 24-key tonal 

world—hence the impetus to explore all its potential; the large demand for religious music may 

have also stimulated the interest in the subjectively graver minor keys.  The Classical age style 

settled down in a typical ideal of harmony and balance of all “classical” ages, therefore the more 

“natural” major mode prevailed; the shift in the social role of music towards secular entertainment 

must also have favored the major mode.  Beginning with Romanticism, composers answered 
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primarily their inner creative impulses, which was very often melancholy, sad or even tragic, which 

resulted in a revival of the minor mode. 

Table 2 presents also some interesting details.  Schubert's position is somehow ambiguous: the 

frequency of the minor mode in his music stands between the Classics and the Romantics; further 

analysis, however, will give us strong evidence for his belonging to the latter.  Scarlatti also 

appears to stand in-between: he uses minor mode less than the other Baroque composers, but more 

than the great Viennese Classical composers.  Some aggregate values are also noteworthy, for 

instance the low weight of the minor sharp keys as compared to the minor flat ones. 

Key profile—a “visual” criterion of tonal typology 

I define the key profile of a composer or of a style as the series of the frequencies ordered by 

the number of accidents in a scale with the flat keys having negative accidents between -1 and -6, 

and the sharp keys having positive accidents, 1 to 6.  Each composer has two such key profiles, 

one for the major keys and one for the minor keys.  Figure 1 presents these profiles, grouped by 

the musical styles; the scale is kept constant in order to emphasize the differences between styles. 

Figure 1 adds a bit more to what we have already discovered: 

1) The key profiles of composers sharing a musical style show similar general conduct.  Except 

for Haendel’s unusually low C major and unusually high G minor, the four Baroque profiles 
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are closely similar, lying within two relatively narrow “channels.”  Of the several “spikes” of 

the three Viennese Classics, only one is not concordant: Beethoven’s unusually frequent use 

of C minor.  Both groups of Romanticists show a clear tendency to “flatten” their key profiles, 

as compared to the previous styles; the only notable exception is with Tchaikovsky and the “D 

major effect” described above. 

2) In spite of the mentioned discordant spikes, the key profiles of all composers show (albeit in 

different degrees) a preference for keys with fewer accidents.  This trend is especially obvious 

in the major Baroque and Classical age key profiles, and are much less noticeable in the other 

two. 

3) Musical styles differ noticeably in their major keys profiles.  This is more obvious when 

comparing the profiles of the aggregated counts in each style, as presented in Figure 2.  Only 

the two Romantic groups show a significant similarity—a kind of “flattening” of their profiles.  

This resemblance points to continuity in style in spite of some differences that may suggest a 

kind of “non-conformity” of the group. 

 

4) The profiles of the minor keys reveal less difference.  All styles show some flattening when 

compared to the major keys.  The two Romantic groups are similar, with very “flattened” 

distributions—that is, practically no key preference, at least within the range of one to four 

accidents.  The Baroque profile shows a strong G minor peak originating primarily with 

Haendel’s music.  The Classical age minor key profile appears as the most “flattened,” but this 

is only an impression because this style disfavored the minor mode; in fact, it shows a clear 

preference for the flat minor keys, with C minor as an “attraction” point, especially due to 

Beethoven’s preference for it. 

5) In spite of such commonalities, both figures also evidence plenty of “diversity” between 

composers’ key profiles, pointing to individual preferences and idiosyncrasies. 

Such visual comparisons as the ones above are subjective and may not really capture the 

“diversity” in the above tableaus.  Statistics can help us find some quantitative measure of the 

similarity or dissimilarity of key profiles. 

Using correlation analysis on key profiles 

Correlation is a statistical analysis specifically designed to compute a synthetic measure of the 

similarity between two series: the correlation coefficient.  This coefficient allows one to compare 

the key profiles of the different styles and composers.  The correlation coefficient can be computed 

in two ways: by paired values in the series or by the paired ranks of the values; the first one is 

called “linear correlation” and the second one “rank” or Spearman correlation (see Appendix 2a 

for mathematical formulations).  Usually, the rank correlation yields slightly higher coefficients, 

which might be useful in our case, because ranks are easier than frequency values to associate with 
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“preference” for keys.  For this reason, I will use rank correlations in this analysis. 

Both kinds of correlation coefficients are values between –1 and +1; the larger the absolute 

value of the coefficient, the better the similarity—or, for negative value, the dissimilarity—

between the two series.  A value of 0.9 and above indicates an almost perfect similarity, while an 

(absolute) value close to zero indicates a very weak similarity.  Generally speaking, a coefficient 

under 0.5 is practically meaningless.  The “meaning” of a correlation coefficient can also be judged 

by means of a so-called “confidence test” included in the correlation analysis itself, which 

determines if the coefficient between two series is or is not statistically meaningful (i.e., 

significant) with a certain degree of probability (usually 95% or greater): that is, for a pair of data 

series, a meaningful correlation occurs in at least 95% of cases. 

Preference for keys with fewer accidents.  Correlation analyses can be used to check the very 

first feature revealed by the key profiles in Figure 1: composers’ shared preference for less-

accidented keys.  As both the keys’ frequencies and their number of accidents are data series, one 

can compute the correlation coefficients between them.  Table 3 presents the results, including 

values for all 24 keys, and for major and minor keys separately; a fourth value is the linear 

correlation coefficient for All Keys, intended to illustrate the affirmation that it is almost always 

slightly lower (in absolute value) than the rank correlation.  

Table 3. Rank correlations between the key profiles and the number of key accidents 

 All keys Major keys Minor keys Linear cor. 

Vivaldi -0.824 -0.937 -0.788 -0.769 

Bach -0.894 -0.914 -0.874 -0.854 

Haendel -0.828 -0.859 -0.814 -0.589 

D. Scarlatti -0.773 -0.899 -0.700 -0.680 

Haydn -0.673 -0.848 -0.657 -0.507 

Mozart -0.769 -0.927 -0.706 -0.561 

Beethoven -0.657 -0.864 -0.531 -0.519 

Schubert -0.687 -0.877 -0.823 -0.685 

Mendelssohn -0.721 -0.549 -0.897 -0.711 

Chopin -0.155 0.023 -0.301 -0.069 

Brahms -0.644 -0.371 -0.881 -0.706 

Dvorak -0.619 -0.606 -0.725 -0.565 

Tchaikovsky -0.641 -0.824 -0.482 -0.527 

Baroque -0.854 -0.926 -0.838 -0.782 

Classical -0.729 -0.899 -0.688 -0.544 

Romanticism -0.706 -0.829 -0.856 -0.718 

Late Romanticism -0.745 -0.652 -0.889 -0.740 

Total -0.788 -0.935 -0.839 -0.717 

All coefficients but one are negative, because the two series are divergent: key frequencies 

decrease as the number of accidents increases.  The only exception is Chopin’s coefficient for the 

major keys: in fact, all Chopin’s values appear completely off the wall, a consequence of his quite 

unusual major/minor key profiles as presented in Figure 1.  One also notices that the All Keys 

coefficients are always smaller than the corresponding major and minor coefficients, which shows 

that some relevance is lost with this aggregation. 

Most composers and styles show large (absolute) values, above 0.8, and almost all are 

significant (darkened in the table).  For example, in Bach’s case, the major keys coefficient is -

0.914, which indicates an almost perfect similitude; also illustrated by his key profile in Figure 1; 
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on the other hand, the slight deviations in the profiles of the minor keys explain why its coefficient 

is only 0.874, but still indicating good correlation.  The less-than-good coefficients reflect 

idiosyncratic key preferences of the composers.  Beginning with Beethoven, the correlation 

coefficients are considerably smaller (in absolute value), more often than not under the 

significance threshold.  Interestingly, the coefficients of almost all the musical styles are higher 

than those of the composers belonging to them; this must be the result of some compensatory key 

preference idiosyncrasies. 

“Normal” key profiles built by regression analysis 

The high correlation coefficients in Table 3 support the hypothesis that the thirteen sampled 

composers indeed show preference for less-accidented keys.  One can define this qualitative 

feature of “preference,” then, as the “normal” key profile for Western art music.  I propose to use 

this term for a key profile in which the keys’ frequency depends rigorously on the number of their 

accidents.  Such a profile is a bell-shaped curve similar to the most common statistical distribution, 

the so-called “normal” (or Gaussian) distribution.  The normal distribution is a concept of 

probability theory.  It gives the probabilities of a 

random variable to get values x around its mean µ 

with a standard deviation σ (see Appendix 2b for the 

mathematical formulations).  A normal distribution 

can be zero-centered (µ = 0) or “shifted” when µ is 

not zero, as in Figure 3.  Both kinds have the same 

fundamental property: although the normal 

distribution expands indefinitely (i.e., outliers may 

be present in the sample described by the curve), all 

non-negligible probabilities are contained within a 

short range between -3σ and +3σ.   

One can assimilate the key of a composition to a variable that can get any of the 12 “values” 

of the major or minor keys and the preference for less accidented keys can be quantified with a 

zero-centered distribution (µ = 0), as in Figure 3.  Also, the mentioned property (all non-negligible 

probabilities contained between -3σ and +3σ) make the normal distribution particularly 

appropriate to describe the major or minor key profiles, which expand between -6 (flat) accidents 

and 6 (sharp) accidents, corresponding to σ values of around 2.   

The zero-centered normal distribution seems particularly well adapted to quantify key profiles.  

It is, however, clear that several of the key 

profiles in Figures 1 and 2 have spikes 

which can be equivalenced only with 

“shifted” normal distributions.  However, 

the shifted normal distribution is 

mathematically symmetrical, while the 

actual key frequencies are truncated on the 

side where it is shifted, because the number 

of accidents is limited, as in Figure 4.  The 

distribution needs to be “skewed” on one or 

both sides in order to fit the actual key 

frequencies, as shown in the theoretical 

example in Figure 4. 

Whether zero-centered or shifted, and/or skewed, the shape of the “normal” key profile 

depends on the standard deviation of the distribution (σ).  The larger σ is, the more “flattened” the 

distribution is.  Therefore, I will call the σ parameter “flatness” instead of “standard deviation” of 
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the distribution; this will avoid confusion, because the latter term is also used with a different 

meaning in statistics. 

A key profile can be quantified, that is, have its parameters (σ and µ) determined, by means of 

regression.  Regression is the statistical-mathematical procedure by which one can determine a 

mathematical function fitting with minimal deviation a series of data, in this case the key profile 

(mathematical formulations given in Appendix 2c-2e). 

The two generic normal key profiles of classical music 

The almost-perfect 0.935 correlation coefficient of the Overall major key profile with the series 

of the number of key accidents shows that the aggregation of the thirteen composers’ different key 

preferences compensates each other.  Therefore, its “normal” key profile is a measure of a 

“generic” preference for major keys.  The correlation coefficient of the Overall minor keys with 

the number of keys accidents is smaller, but still high enough (0.839) to hope that a similar generic 

normal key profile can be also determined that is applicable to all musical styles.   

Applying the regression method to this computation is not a trivial matter (the mathematical 

procedure is presented in Appendices 2c-d).  The quality of the regression is defined either by the 

“regression coefficient” or by the “standard error.”  The regression coefficient (R) is actually the 

correlation coefficient between the generic normal distribution given by regression and the actual 

key frequency distribution; the closer to R is to 1, the more accurate the regression is.  The standard 

error (SE) is less telling, because it is just a non-scaled number; however, it is the optimization 

criteria, because resulting from the “standard deviation” (SD) of the resulted generic normal 

distribution from the actual key frequencies. 

The resulting generic normal key profiles are presented in Figure 5.  The Overall major key profile 

plots as a normal distribution shifted to 1 (G major key) and skewed, with a flatness of 2.5, which 

yields the best fit with SE = 0.289, R = 0.992.  It somehow “averages” the C-G-D trio of the 

favored major keys, while the D major effect is still the odd man out.  The minor key profile shows 

a -2 shift, a clear G minor effect of similar quality: 2.2 flatness, with SE = 0.140 and R = 0.991. 

Because based on the overall aggregated data, these two “normal” key profiles of the major 

and minor keys may be accepted as “generic”—a kind of across-the-board key preference 

reference to be used later.  I leave the “G minor effect” in the minor normal key profile in classical 

music as food for thought for professional musicologists. 

Key profile flatness of the musical styles 

The differences between the musical styles illustrated in Figure 1 can be quantified based on 
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the “flatness” of their normal key profiles as determined by the regression analysis.  Figure 6 

presents the results of the computations for the aggregated major and minor key profiles of the 

four musical styles: the graphs of the “normal” profiles, their flatness values (ΦM and Φm) and the 

standard error of the flatness. 

 

It is interesting to notice that the normal, “flattened” profiles of both Romantic styles fit the 

actual frequencies far better than the two previous styles.  The latter show quite a few unusual 

occurrences besides the anticipated D major and E flat major effects; in fact, they would fit better 

some asymmetrical “normal” profiles shifted with two accidents both towards D in the major keys 

and toward G and C in the minor keys.  The shift towards C minor in the Classical age, for which 

Beethoven is primarily responsible (see Table 1) is probably the most striking festure in Fiure 6. 
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The key profiles of the two Romantic generations are also quite similar.  They are also much 

flatter and a better match to their “normal” profile than those of the previous styles.  Schubert and, 

especially, Chopin (see Table 1) contribute to create the “A flat major” effect, while the increased 

usage of D major is indebted primarily to Tchaikovsky (see Table 1)—a rather surprising result, 

open to interpretation. 

The flatness tonal plane of classical music 

The “normal” profiles shown in Figure 6 may serve to quantify the tonal typology of the four 

musical styles by means of their “flatness.”  The two flatness values (ΦM for major and Φm for 

minor keys) and their errors 

can be represented in a “tonal 

plane” graph (Figure 7), 

having the major keys 

flatness in the abscissa and 

the minor key flatness in the 

ordinate.  In this tonal plane, 

each musical style is 

represented by an ellipsis 

centered on its two flatness 

values and expanding around 

that point with the two errors 

on the two axes.  One can see 

that each style occupies a distinct area in the tonal plane, with the Baroque and Classical age 

sharing some commonality.  Expectedly, all of them lie above the flatness of 2: smaller flatness 

corresponds to very sharp normal profiles (see Figure 3), in which keys with more than two 

accidents would be completely excluded. 

A similar approach to the composers failed because computing flatness is based on the 

assumption that the actual key profiles 

be reasonably close to a normal key 

profile, while most composers have 

very idiosyncratic profiles, as 

illustrated here with the extreme case 

of Chopin.  The individual variability 

resulted in compensatory aggregated 

values of the musical styles shown in 

Figure 4, but individual cases like 

Chopin’s cannot achieve convergence 

when determining the corresponding normal profile, so the resulting flatness values are not 

reliable. (Chopin’s “out-of-the-wall” love for A flat major is probably related to his being 

essentially a pianist, and one particularly keen on musical “color,” which relies heavily on the use 

of black keys.)  

For such key profiles there is another quantitative measure available: entropy. 

Tonal entropy  

Entropy is a concept originally developed in thermodynamics to describe the status of gaseous 

systems, and became quite famous when it was invoked to prophesize the future inevitable “heat 

death of the universe” almost two hundred years ago.  The same concept was later found to be the 

appropriate tool to describe the degree of organization of various systems that can be in a number 

of states controlled by equal probabilities.  Shannon resorted to entropy to measure “uncertainty” 

in communication theory, 9  and entropy was claimed to be useful in the analysis of language. 10  
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Indeed, entropy can measure the degree of “uniformity” of variable systems: high entropy will 

correspond to uniformity, while low entropy will describe a system “organized” in a (however 

unspecific) non-uniform way.  Therefore, we can use it to measure the uniformity or non-

uniformity of the usage of the 24 keys, as well as of the major and minor keys separately. 

Of the different formulas of computing entropy, I will use Shannon’s formula (see Appendix 

2.f).  Its results are confined in specific ranges between zero, in the (purely theoretical) case of 

total non-uniformity (i.e., if one key only is used), to a maximum value for the equally theoretical 

case of complete uniformity (i.e., in which case, all possible keys would have the same frequency).  

For all 24 keys, the entropy varies from zero to 4.58; for the 12 major/minor keys, it varies from 

zero to 3.58. 

Table 4 presents the entropies for the thirteen sampled composers and the four music styles, 

computed based on the frequency Table 1. 

Table 4. Entropies of the music of sampled composers and styles 

 All keys Major keys Minor keys 

Vivaldi 3.65 2.84 2.55 

Bach 4.04 3.08 3.00 

Haendel 3.47 2.64 2.32 

D. Scarlatti 3.82 2.95 2.96 

Baroque 3.84 2.94 2.85 

Haydn 3.26 2.88 2.87 

Mozart 3.13 2.77 2.50 

Beethoven 3.54 2.91 2.52 

Classical 3.30 2.88 2.80 

Schubert 4.21 3.36 3.19 

Mendelssohn 4.11 3.14 3.08 

Chopin 4.41 3.44 3.39 

Romanticism 4.31 3.42 3.29 

Brahms 4.36 3.46 3.27 

Dvorak 4.31 3.46 3.17 

Tchaikovsky 4.23 3.22 3.37 

Late Romanticism 4.40 3.45 3.36 

The numbers describing the entropy for All Keys clearly differentiate between the musical styles: 

they occupy separate ranges, of which only the last two, of Romanticism and Late Romanticism, 

overlap partially, pointing to continuity.  Music of the Classical age shows the most “organization,” 

while both Romanticism style approaches the level of “uniformity”—a term that does not designate 

homogeneity (let alone monotony!) but, on the contrary, indicates diversity of key usage.  This 

picture certainly reflects both factors shown before—the different weights of the major and minor 

keys and the “flattening” of the key profiles—but the relationship is obscure.  Why, for example, 

are the entropies of the major keys generally larger (indicating more “uniformity”) than those of 

the minor keys? 

Figure 9 presents the plane of the tonal entropy of the composers and the musical styles, 

including the values of the major and the minor keys, in the abscissa and the ordinate, respectively 

(composers shown as colored initials and styles as dots).  This tableau is very complex, even 

contradictory, raising more questions than providing answers.  Why do all numbers stretch along 

an almost perfect line that is close to the diagonal but slightly shifted?  The slope of the line only 

confirms the already noted fact that major keys profiles are slightly more tonally “uniform” than 
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the minor keys profiles.  That does not, however, explain why the Baroque and Classical styles are 

very close, while their respective 

composers mix up indiscriminately 

along a long segment.  I could, 

perhaps, speculate that 

Mendelssohn’s lying far closer to the 

Baroque/Classical age groups than 

to his fellow Romanticists and, 

especially close to Bach, reflects 

again his personal esthetics.  I will 

not try to put in words here more 

about what this figure describes 

better, but I will emphasize that the 

contradictions therein are probably 

explained at least partially by the 

definition of entropy: it assumes that 

all the states in the system it 

measures are of equal probabilities, 

but the assumption on which the current analysis relies is that keys are not, by their very nature, 

equal.  As always, when trying to quantify quality, one must take the results with a grain of salt. 

Correlation coefficients as measure of affinities  

 between composers and styles 

Correlations within and between musical styles 

Table 5 presents the rank correlation coefficients between the key profiles of Baroque 

composers as well as between them and other musical styles.  It contains many high coefficients 

(between 0.83 and 0.96); even the few small coefficients are relatively good and significant (0.64-

0.71).  In fact, all values are significant. 

Table 5. Correlation coefficients of the Baroque composers 
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Vivaldi  0.86 0.93 0.92 0.97 0.92 0.83 0.83 

Bach 0.86  0.88 0.83 0.89 0.80 0.64 0.71 

Haendel 0.93 0.88  0.90 0.96 0.86 0.71 0.83 

D. Scarlatti 0.92 0.83 0.90  0.96 0.94 0.78 0.78 

When everybody correlates with (almost) everybody, it is hard to define a typology.  The high 

coefficients probably result from the relationship between key frequency and number of accidents, 

which was made obvious in the two “generic normal” key profile determined in chapter 5 (Figure 

5).  We can make the analysis more discriminant by “normalizing” the key frequencies: that is, by 

controlling for the corresponding generic normal profile before performing the correlation 

analysis.  The results presented in Table 6 (in which the significant correlations are shadowed).  

This new tableau is much more revelatory than the one in Table 5.  Baroque composers are not 

always alike in their key usage, and Bach does not correlate with any of them.  However, they 

correlate well with the key profile of their own musical style, a likely result of the compensatory 

preferences; and Bach, as one might expect, is the odd-man-out who contrasts his own time and 

style.  It seems natural that none of the Baroque composers correlates with the other styles. 
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Table 6. Correlation coefficients of the Baroque composers  based on normalized frequencies 
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Vivaldi  0.21 0.66 0.61 0.79 0.47 0.17 0.16 

Bach 0.21  0.14 0.29 0.47 0.40 0.40 0.23 

Haendel 0.66 0.14  0.77 0.82 0.30 0.06 0.14 

D. Scarlatti 0.61 0.29 0.77  0.90 0.43 0.38 0.47 

Tables 7 through 9 present similar results for the other three musical styles and their composers, 

based on normalized frequencied.  The Classical age composers (Table 7) correlate reasonably 

well between themselves and with their own aggregated musical style; they show some correlation 

with the Baroque style too, but these coefficients are much lower than those with their own style.  

It appears that the approach based on normalized frequencies yields to good discrimination. 

Table 7. Correlation coefficients of the Classical age composers 
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Haydn  0.61 0.76 0.69 0.89 0.30 0.46 

Mozart 0.61  0.65 0.57 0.79 0.12 0.22 

Beethoven 0.76 0.65  0.43 0.89 0.39 0.49 

Table 8 describes the situation within the Romantic composers, which is very different from 

the previous two musical styles.  There is little correlation between the composers themselves, 

which reflects their diverse individualities.  However, they correlate well (very well in Schubert’s 

case) with the key profile of their own musical style, which reveals again the compensatory effect 

of aggregation.  Furthermore, they show almost as good a correlation with Late Romanticism, 

which demonstrates the continuity of the Romantic movement as a whole. 

Table 8. Correlation coefficients of the Romantic composers  
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Schubert  0.47 0.67 0.48 0.25 0.94 0.80 

Mendelssohn 0.47  0.26 0.48 0.60 0.54 0.57 

Chopin 0.67 0.26  0.17 0.13 0.82 0.67 

The correlation of the Romantics with other musical styles is scarce.  We must also notice that 

Mendelssohn is the odd-man-out of this group: he does not correlate well with his generation 

colleagues and he correlates better with the Classical age profile than with his own. This seems to 

point, for a third time, to his particular position as the Romanticist most attached to the ideals and 

forms of the Classical age. 

The representatives of Late Romanticism (Table 9) correlate better between themselves than 

the first Romantic generation, but not too well, except the two good friends Brahms and Dvorak!  

The second Romanticist generation seems, therefore, to constitute a more homogeneous group 

than the first, and it is no surprise that they correlate well with their own group profile.  They also 



15 
 

show almost as good a correlation with the profile of the first Romantic generation: it looks as if 

the two profiles are almost indistinguishable. 

Table 9. Correlation coefficients of the Late Romantic composers  
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Brahms  0.72 0.51 0.30 0.34 0.84 0.88 

Dvorak 0.72  0.53 0.53 0.31 0.79 0.84 

Tchaikovsky 0.51 0.53  0.42 0.45 0.63 0.79 

Finally, Table 10 presents the correlation coefficients between the key profiles of the four 

musical styles.  It confirms the good discriminating power of our approach, already evident in the 

Tables 6-9.  With the exception of the two Romantic periods, which correlate well, the other styles 

show little similarity: they are related by low, meaningless or almost meaningless coefficients. 

Table 10. Correlation coefficients between the key profiles of the musical styles 

 Baroque Classical Romantics Late Romantics 

Baroque  0.57 0.39 0.44 

Classical 0.57  0.30 0.48 

Romantics 0.39 0.30  0.83 

Late Romantics 0.44 0.48 0.83  

Tonal affinities between composers  

Table 11. Correlation coefficients between the key profiles of the sampled composers 
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Vivaldi  0.21 0.66 0.61 0.48 0.66 0.25 0.31 0.27 -0.10 0.01 0.30 0.15 

Bach 0.21  0.14 0.29 0.50 0.13 0.54 0.26 0.51 0.41 0.44 0.31 0.04 

Haendel 0.66 0.14  0.77 0.39 0.43 0.19 0.22 0.07 -0.12 -0.01 0.28 0.25 

D. Scarlatti 0.61 0.29 0.77  0.62 0.41 0.26 0.48 0.43 0.12 0.32 0.49 0.45 

Haydn 0.48 0.50 0.39 0.62  0.61 0.76 0.26 0.69 0.06 0.36 0.35 0.43 

Mozart 0.66 0.13 0.44 0.41 0.61  0.65 0.24 0.33 -0.13 0.05 0.08 0.32 

Beethoven 0.25 0.54 0.19 0.26 0.76 0.65  0.29 0.57 0.29 0.43 0.33 0.44 

Schubert 0.31 0.26 0.22 0.48 0.26 0.24 0.29  0.47 0.67 0.74 0.73 0.68 

Mendelssohn 0.27 0.51 0.07 0.43 0.69 0.33 0.57 0.47  0.26 0.58 0.44 0.36 

Chopin -0.10 0.41 -0.12 0.12 0.06 -0.13 0.29 0.67 0.26  0.68 0.67 0.55 

Brahms 0.01 0.44 -0.01 0.32 0.36 0.05 0.43 0.74 0.58 0.68  0.72 0.51 

Dvorak 0.30 0.31 0.28 0.49 0.35 0.08 0.33 0.73 0.44 0.67 0.72  0.53 

Tchaikovsky 0.15 0.04 0.25 0.45 0.43 0.32 0.44 0.68 0.36 0.55 0.51 0.53  

This new tableau: 

 Confirms that the Baroque composers do not constitute a homogeneous group but show a 

great variety of tonal preferences. 
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 Shows that, tonally, Domenico Scarlatti distanced himself from the Baroque; indeed, he 

correlates significantly outside his group.  It is possible that excluding him from the 

Baroque group change the profile of the Baroque to a certain extent. 

 Confirms that the three great Viennese masters are correlated in a homogeneous group. 

 Confirms that Mendelssohn stands somewhat apart, from the tonal point of view; he is a 

kind of go-between the Classical age and Romanticism. 

 Confirms that Early and Late Romanticism in practical terms constitute a single group, 

but not one that is particularly homogeneous. 

Summing up: a tentative macro-tonal typology of musical styles 

Summing up, we can say that the main Western Classical music styles are individualized by 

some tonal patterns. 

1. A general preference for two “centers,” the C-G-D major keys and the C-G minor keys, 

prevailed up until the Romantic age.  Interestingly, the accident-less A minor key is clearly 

under-preferred. 

2. Baroque composers practiced major and minor modes almost equally but otherwise show 

various key preferences, the most important of which were the D major, D minor and G 

minor. 

3. The great classics Haydn, Mozart and Beethoven stay close together, key-wise; they 

overwhelmingly practiced the major mode, with a special preference for C major, D major 

and E flat major.  Of the minor keys, they preferred G minor and C minor. 

4. The Romantic age resumed the intensive use of the minor mode, and practiced all keys 

almost indiscriminately.  Its representatives differ between themselves almost as strongly as 

they differ from every other group. 

This evolution is probably linked to the development of classical music, rooted in the 

transition from polyphony to homophony, then from the musical forms of the Baroque suite to 

the classical sonata form, and then to the typical Romantic, almost “form-free” short piece.  The 

shift in the tonal micro-structure of musical pieces from Baroque to late nineteenth century as 

identified by musicologists11 is paralleled by a change in the macro-tonal pattern.  As already 

stated, the change of the social role of music during the eighteenth and nineteenth centuries must 

have also played a certain part. 
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1  George Graham, Tonality and Musical Structure (Praeger Publishers, New York, 1970). 
2  James Jeans, Science and Music, (New York, The MacMillan Company, 1937). 
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Appendix 1.  Use of main keys by thirteen sampled composers 
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C major 99 36 12 63 147 126 40 97 15 14 12 7 9 677 

C minor 30 33 10 24 8 15 19 53 17 12 12 3 8 244 

D flat major 0 2 0 0 0 0 0 17 0 9 5 3 3 39 

C sharp minor 0 2 0 2 1 0 2 14 1 13 4 4 5 48 

D major 83 24 44 68 170 122 29 66 26 5 17 12 24 690 

D minor 45 35 16 34 17 11 4 50 24 2 19 10 5 272 

E flat major 21 13 3 15 82 58 37 55 18 9 20 6 14 351 

E flat minor 0 2 0 0 1 0 0 7 0 5 6 1 3 25 

E major 15 13 3 22 23 3 2 58 15 12 14 6 4 190 

E minor 27 22 8 13 5 2 2 25 17 7 17 6 9 160 

F major 80 22 33 55 75 101 21 82 12 9 18 13 9 530 

F minor 5 9 2 27 5 4 6 25 9 13 14 5 9 133 

F sharp major 0 2 0 0 1 0 1 11 0 10 4 4 1 34 

F sharp minor 0 3 2 5 3 0 0 9 9 5 12 0 1 49 

G major 60 40 34 70 133 90 23 80 5 8 10 6 16 575 

G minor 64 31 48 25 12 10 6 49 12 10 18 11 7 303 

A flat major 1 2 0 2 3 1 4 72 6 25 12 8 7 143 

G sharp minor 0 2 0 0 0 0 0 2 0 4 2 1 3 14 

A major 43 17 17 52 84 43 18 75 18 5 23 13 7 415 

A minor 29 33 10 18 2 6 4 55 18 16 28 9 6 234 

B flat major 65 13 30 49 57 94 18 96 15 10 13 8 13 481 

B flat minor 0 2 0 2 0 0 0 7 4 5 1 4 1 26 

B major 1 2 0 4 3 0 0 11 4 8 11 6 2 52 

B minor 16 17 5 11 6 2 2 31 12 7 17 4 7 137 

Overall 684 377 277 561 838 688 238 1047 257 223 309 150 173 5822 

Appendix 2.  Some mathematical-statistical formulations 

a.  Correlation coefficient between two series x and y is given by the formula: 

 
The coefficient can be computed based on actual frequency values or on the ranks of those 

values in the series.  The first kind, called “linear,” was computed in Excel with function 

CORREL.  The rank correlation coefficient was computed in two steps: first the ranks of 
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the values were determined with function RANK and then the CORREL function was used 

on the ranked series, giving the rank coefficient. 

b.  Normal distribution, applied to the keys profiles, is given by the formula 

 
where f(x) is the probability/frequency of a key with x accidents, µ (mean) and σ (standard 

deviation) are the distribution’s parameters; and e is one of the fundamental math numbers, 

“Euler’s number” (equal to 2.718).  The computations needed in this analysis were carried 

out in Excel, the NORMDIST function of which gives the numeric values of the 

distribution: NORMDIST(x, µ, σ, false), where the “false” parameter asks the function to 

provide the distribution, while “true” asks to get the cumulative distribution. 

c.  Determining normal distribution by means of Regression analysis.  Regression 

is the statistical method through which one can 

determine a mathematical relationship fitting 

appropriately, with minimal deviation, a series of 

data.  The computational method is rigorously 

funded for the “linear” case, in which the formula 

transcribes a linear relationship (see Figure).  

Formula (1) of the normal distribution is not 

linear, but can be brought to a computational form 

by applying the natural logarithm, which has 

Euler’s number as base, yielding the quadratic 

equation: 

 

where f is the key frequency and x is the number of key accidents, varying from -6 to +5; 

for compatibility, frequencies are expressed in fractions, not in percents.  Determining the 

quadratic function y = ax2 + bx + c that fits the logarithmic distribution, one can compute 

the values of µ and σ from the equations deducted from (1): 

 

and then check them by verifying the third equation: 

 

The quality of the regression is defined either by the “regression coefficient” or by the 

“standard error.”  The regression coefficient (R in Figure A1) is actually the correlation 

coefficient between the series of the resulted linear equation and the original series; the 

closer R is to 1, the more accurate the regression is.  The standard error (SE in figures) is 

less telling, because it is just a non-scaled number; however, it is the optimization criteria, 

because resulting from the “standard deviation” of the regression function from the actual 

frequencies (SD), according to the formula:  
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Figure A2 presents the Regression computation for the normal profile of the Overall 

major keys profile.   

The already mentioned “D major effect” shown in the actual key frequency series suggests 

that the normal profile be shifted in that direction.  Indeed, the logarithmic quadratic 

equation yields the values µ = 0.237 and σ = 2.237; checking this normal profile against 

the actual key frequency series, one gets a standard error (SE) of 0.359 and a good 0.955 

regression coefficient.  Obviously, the shift of 0.237 somehow averages the prominence of 

the C-G-R trio, but a shift of 1 seems to fit better the actual key frequencies (see Figure 

A2.c).  In fact, a shift of 1 yields a slightly worse approximation (SE = 0.385 and R = 

0.909); however, the deviations from the actual data are not random but systematic, 

showing that the profile need skewing.  Indeed, the skewed profile is the best fit, with SE 

= 0.289 and R = 0.975 as well as random deviations from the original frequencies (Figure 

A2.c).  It seems that applying logarithms does not necessarily yield the appropriate 

quadratic function, because it does not take into account the skewing that always 

accompanies the shifting.  One must explore further the values of µ and σ in the vicinity of 

the computed results and use common sense, too, when choosing the µ shift value. 

One may wonder whether a shift of 2 (corresponding to the D major effect) would 

improve the fit.  In fact, it does not and it also creates a very crooked distribution curve. 

The regression for the Overall minor keys profile presented in Figure A3 is slightly 

different, because the actual key frequencies show a clear preference for G minor—an 

“effect” that I leave to the specialists to explain.  This is certainly reflected in the resulting 

µ = -0.74 and σ = 2.333, with SE = 0.229 and a 0.939 regression coefficient.  However, in 

spite of these apparently good values, this profile is not very good, as Figure A3c shows: 

its deviations from the actual key frequencies are not random but systematically distributed.  
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The profile shifted to G minor (-2 with σ = 2.2 yields a lesser regression coefficient (0.897) 

and a higher error (0.264), but this is just the distortion to be expected from shifting.  

Indeed, skewing creates a very good “normal” profile with very small error (0.140) and 

excellent regression coefficient (0.991).  

d.  Skewing a shifted key profile is not a trivial matter, either.  Basically, one must 

split the profile in two at the “shift point” (-2 in the previously presented case, see Figure 

A3c) and: 1) “contract” the left descending wing of the profile which has now only four 

keys available from the original six; 2) “expand” the profile’s right descending wing, which 

now has eight keys available instead the original six.  The two contracting factors result: 

the left one, Cl = 4/6, and the right one, Cr = 8/6.  One implements that by splitting the 

domain of formula (1) in two and using x/Cl (1.5x) for x <= µ and x/Cr (0.75x) for x > µ; 

the value of µ is similarly contracted.  One may also need to make some fine tuning of the 

σ value, in order to obtain a smooth connection between the two sides of the profile.  This 

way, the skewed and shifted profile of the minor keys in Figure A3c resulted. 

e.  Error of the key profile flatness.  As in any statistical analysis, the computations 

of the normal profiles are affected by errors.  In this case, based on this deviation of the 

normal profile from the actual values, quantified as “standard deviation” (SD), one can 

compute the standard error (SE) of the value SE = √𝑆𝐷/12, (12 being the number of cases, 

i.e., of keys in a profile).  From the error (SE), one can compute the error pertaining to the 

value of σ.  Assuming that the deviation SE affects the maximum value f0 of the normal 

curve (for x= µ), one determines the interval f1 = f0-SE to f2= f0+SE.  These two values are 

used to determine values of σ (σ1 and σ2) with the simple formula deduced from (1), which 

yields f0=1/ σ √2𝜋 , from which the σ1 and σ2 values are immediately computed from f1 

and f2.  The error of σ is SE = (σ2 – σ1)/2. 
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f.  Shannon’s entropy, particularized to the keys profiles is given by the formula 

 

where pi are the actual (fractional, not percentual) key frequencies and n is the number of 

keys, 24 or 12, depending on what entropy one computes. 

The formula allows one to easily get the extremes values of entropy: 

 If one key has p = 1 and all the other ones have p = 0, H = 0 (the indetermination  

0 * log(0) is mathematically solved to 0) 

 If all keys have the same frequency 1/n, H = log2(n): if n = 24 (all keys), H = 4.58; 

if n = 12 (major/minor keys), H = 3.58.
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Musical Genius and Sunspots: A Hypothetical Connection 
 

This essay has been almost fifty years in the making, resulting from several disparate 

connections.  It started when I was living in my native (and then Communist) Romania in the 

1970s.  After initially brutal repression, in which the Soviet-installed Communist regime had 

exterminated both the economic and social, and the intellectual elite, the regime had slowed down 

its “proletarian” relentlessness and, following the movement inaugurated by the Soviet Big-

Brother, tried to build a legitimate place in the modern (Communist and non-Communist) world.  

Science was the major field that benefitted most from this change.  Genetics and cybernetics, 

formerly “bourgeois” pseudo-science, became “legitimate” science.  Even some ideas that would 

have been before dubbed “occultist” found room to grow.  That was how I read for the first time, 

in a science digest magazine that borrowed much from Soviet sources, about a plausible link 

between solar activity and life on our planet.  Solar activity is a complex phenomenon, which can 

be quantified (but not fully described) by the average number per year of sunspots—visible dark 

spots observed on the sun’s surface.  A certain Soviet scientist (whose name I’ve forgotten: he 

might have been Alexander Chizhevsky, who is recognized worldwide now as a pioneer of the 

field) claimed that a high number of sunspots is associated with disease epidemics and social 

upheavals,1 perhaps even stimulating artistic creativity.  He offered as an example of the latter the 

years c. 1830: a period of high solar activity, when many Romanticist composers had creative 

outbursts (I remember that Berlioz and his Symphonie Fantastique were specifically mentioned).   

I could not accept this theory, because I had internalized during my high-school math lessons 

a principle that has always served me faithfully: a single supporting example is not enough to 

validate a theory, but a contrariwise example is enough to invalidate it … and I had a clear counter-

example of this particular thesis. The very article proposing it included a chart of the yearly sunspot 

counts starting before 1800, which showed that Beethoven’s most productive period—between 

1800 and 1812, when he wrote eight of his nine symphonies, and much more—fell during a long 

stretch of low solar activity.  Further, I thought that the creative ebullience of the first Romanticist 

generation c. 1830 must have reflected composers’ reaching full maturity, since they were all born 

between 1797 (Schubert’s birth-year) and 1813 (when Wagner and Verdi were born), which was 

during Beethoven’s conspicuously high productive period!  It seemed to me that, if one wanted to 

posit a connection between any burst of creativity and these sunspots, it should be the birth of the 

Romantic generation. 

This possible connection resurfaced for me in 1985, when the classical music world celebrated 

the triple 300th anniversary of J. S. Bach, G. F. Händel and Domenico Scarlatti.  Recalling my first 

encounter with the idea, when I had noticed that members of the first Romanticist generation were 

born during a long stretch of low solar activity, I wondered whether this second set of composers 

had also been born during a period of low sunspot counts (i.e., c. 1685).  When I learned from the 

Romanian Astronomic Observatory that very few sunspots had been observed during the second 

half of the seventeenth century, I thought that I had perhaps discovered a strange bit of parallelism.  

I jotted down the idea in a letter that I handed to Iosif Sava (a passionate advocate of cultural-

musical life in Romania) during one of his special events.  He was enthusiastic, even bringing me 

in to present my hypothesis to his guests and the public, but that seemed to be the end of the story.  

I had perhaps discovered an unlikely connection, but had no idea how low solar activity could 

possibly be involved in the unfathomable process of the birth of a musical genius. 

I connected yet again with this idea some twenty years after immigrating to the United States, 

where I serendipitously discovered a fact that unexpectedly ascribed a new significance to the 

connection, allowing me to develop a more specific hypothesis. 
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Solar activity and the birth of composers 
Solar activity is a complex phenomenon which includes phenomena of various kinds (solar 

wind, radio wave flux, solar flares, solar eruptions, etc.), and has been known historically only 

since 1700, as measured by the average number of sunspots per year, also known as Wolf number.  

Figure 1 presents a chart of the Wolf number between 1700 and 1900, sketching a cyclical 

phenomenon with a period of about 11 years.  No systematic measurements were carried out before 

1700, but there is testimony that very few solar spots had been noticed between 1645 and 1700 

(the so-called Maunder minimum),2 the time when so many Baroque masters were born.  The 

second period of low activity, the so-called “Dalton minimum,” which shows low peaks between 

1795 and 1825, is the period when most of the first Romantic generation of composers were born.  

Low solar activity has been persuasively linked to some important climatic changes impacting life 

on Earth3 but never, to my knowledge, to promote (or disfavor) the birth of artistic talent. 

Anecdotal evidence.  This connection seems to hold for many composers born between 1700 and 

1850, for example, acknowledged geniuses like Mozart or Verdi and a number of less exalted but 

still “canon-worthy” masters like Pergolesi (the author of the first great opera buffa) or Glinka (the 

founder of Russian opera).  Figure 2 illustrates this data, showing that, with only one notable 

https://en.wikipedia.org/wiki/Solar_wind
https://en.wikipedia.org/wiki/Solar_wind
https://en.wikipedia.org/wiki/Solar_flare
https://en.wikipedia.org/wiki/Solar_eruption
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exception, the most important composers were born during periods of low solar activity, either 

between the peaks or on very low peaks (e.g., Berlioz in 1803).  Births of notable composers during 

years with the highest Wolf numbers are (with Beethoven’s exception) conspicuously absent.  To 

investigate further a possible connection, one must approach it statistically. 

Birth of musical talent.  With the help of Wikipedia, I gathered the birth-years of about 5000 

musicians born between 1600 and 1980, covering composers Europe and the Americas, as well as 

Asian nations (India, China, Japan) that have been attracted to the “Western classical.”  The curve 

of yearly births is presented in Figure 3, juxtaposed to the solar activity chart. 

The birth curve displays an intriguing seesaw picture with a few salient features, of which one 

is most interesting: the 1822-23 deep “fracture” of the curve, interrupting an intense twenty-years 

long incline that resumes after the dip and continues for another hundred years.  The c. 1822 

fracture seems related to the solar activity, because it happens during the Dalton minimum, but the 

connection is confusing: the intense incline may be correlated to low solar activity but the sharp 

decline also falls during the same period.  Another striking feature is the steady, steep decline of 

the curve after WWII; it very likely reflects what some musicologists have described as the 

“marginalization” of classical music following the ascent of the pop genre, which bears no 

connection with the solar activity.  The attempt to connect the two charts (beginning 1700) by 

means of statistical correlation fails, yielding an almost null correlation coefficient (-0.0454).  The 

tight seesaw profile of the yearly births count is markedly dissimilar to the 11- years cycle of solar 

activity.  Fortunately, a simpler statistical analysis, based on the count of yearly births of 

composers, yields more interesting results. 

Yearly births counts by solar activity, 1700-1859.  I extracted a smaller sample of musicians 

for the period 1700 to 1859, discarding the ones who showed no significant interest in composing, 

but including musicians of all musical genres (i.e., not only composers of so-called “art” music).  

I excluded the composers born 1700 because the Wolf number could not be quantified and allotting 

all of them to low Wolf would have been biased.  I also drew a line at 1859, because repeated 

experiments with samples after that point in time displayed a change in the results, which I will 

revisit later. 

I split the new 2000-long list in three tiers corresponding to the quality of their musical talent.  

Of course, since there is no clear objective measure or even an “official” classification, my choices 

(Appendix 1) are subjective and will certainly meet some criticism. I can only assure the reader 

that I have not manipulated the tiers in order to support my hypothesis!  My first tier comprises 

the universally acknowledged (not very numerous) geniuses, to which I added a few names (e.g., 

Bruch, Lalo) that figure into the classical Canon on the basis of very few pieces.  Tier 2 includes 

twice as many composers, including those of lesser but still significant importance, and whose 

music can be listened to often on classical music radio stations.  Tier 3 includes the many “others,” 
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some of whom appear occasionally on those stations, or whose music has been made available on 

YouTube.  For reason of editorial space, Appendix 1 includes only the first two tiers.   

Table 1 presents the tally of the composers in each of the three tiers, according to eight classes 

of solar activity (each of 20 Wolf units).  For ease of comparison, I have also added a “not very 

low” (NVL) class, which is the sum all classes except the lowest (Wolf > 21).  The essential 

indicator is the yearly birth rate, which makes the solar activity classes comparable, although they 

contain different numbers of years (the lowest activity class comprises one third of all years). 

Table 1.  Distribution of the birth of the composers vs. solar activity between 1700 and 1859 

   Tier 1 (Genius)  Tier 2  Tier 3 

Solar activity class 

(Wolf no.) 

No. of  

years 

 No. of 

births 

Births/

year 

 No. of 

births 

Births/

year 

 No. of 

births 

Births/

year 

0-20 (very low) 53  21 0.40  25 0.47  360 6.79 

21-40 (low) 37  8 0.22  22 0.59  201 5.43 

41-60 (low average) 24  5 0.21  12 0.50  168 7.00 

61-80 (average) 19  1 0.05  9 0.47  99 5.21 

81-100 (high average) 13  3 0.23  5 0.38  89 6.85 

101-120 (low high) 6  2 0.33  1 0.17  25 4.17 

121-140 (high) 7  0 0.00  4 0.57  44 6.29 

> 140 (very high) 1  0 0.00  2 2.00  4 4.00 

> 20 (not very low) 107  19 0.18  55 0.51  630 5.89 

Overall 160  40 0.25  80 0.55  990 6.19 

Tier 1 composers exhibit a striking pattern: geniuses were born twice as often during a Very 

Low solar activity year (0.40 births/year) than in a NVL activity year (0.18 births/year).  It seems 

that, between 1700 and 1859, musical talent was born randomly, but the birth of real genius was 

somehow or somewhat, encouraged by low solar activity.  A standard t test supports this 

hypothesis.4 

The change of the pattern of birth of musical talent after 1860.  In contrast, the results of 

the similar statistical analysis for a sample 1860-1950 show a random distributions of births per 

year across all solar activity classes in all three tiers, including the top “genius” tier.   

Table 2.  Distribution of the birth of the composers vs. solar activity between 1860 and 1950 

   Tier 1 (Genius)  Tier 2  Tier 3 

Solar activity class 

(Wolf no.) 

No. of  

years 

 No. of 

births 

Births/

year 

 No. of 

births 

Births/

year 

 No. of 

births 

Births/

year 

0-20 (very low) 80  6 0.08  52 0.65  758 9.48 

21-40 (low) 53  5 0.09  19 0.36  431 8.13 

41-60 (low average) 40  6 0.15  36 0.90  438 10.95 

61-80 (average) 36  6 0.17  19 0.53  531 14.75 

81-100 (high average) 18  2 0.11  6 0.33  146 8.11 

101-120 (low high) 12  2 0.17  7 0.58  157 13.08 

121-140 (high) 10  0 0.00  6 0.60  68 6.80 

> 140 (very high) 2  0 0.00  1 0.50  28 14.00 

> 20 (not very low) 171  21 0.12  94 0.55  1799 10.52 

Overall 251  27 0.11  146 0.58  2557 10.19 

In fact, Tier 1 composers show the lowest non-zero yearly rate in the Very Low solar activity 

class.  The delineating year (1860) is, as I already said, an a posteriori choice; it appears to be the 
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year of sharp change in genius musicians' birth pattern:  any association with solar activity rate 

apparently no longer holds for modern composers.  A t test confirms this. 

Interestingly, the delineating year 1860 also seems a reasonable choice to draw a line between 

the late Romantics and the first so-called “modern” musicians.  It is conceivable that this shift in 

birth pattern be related to the changes the musical art itself c. 1860, when intellectual speculation 

began to prevail over traditional melodic and harmonic approaches, so that the "pure" musical gift 

may have lost its previously overwhelming importance. 

Uniqueness of composers among creative artists 
Before attempting to answer the “why” question of causality between these two variables, it 

might be useful to see if this correlation between birth pattern of talent/genius and low solar activity 

is specific to composers.  I submitted two other categories of creative artistry, visual arts (picture, 

sculpture, architecture) and fiction writing to the same analysis described above.  I encountered 

some difficulties in gathering data comparable to the one about composers in the timeline 1700-

1859, the latest year again separating “modernity.”  History has recorded about a hundred 

important painters in Europe and the Americas, but very few sculptors and architects.  I could 

combine the two former kind of artists (Appendix 2), but architecture seemed to me to be of a 

different nature that should be treated separately; in order to get a larger amount of data I expanded 

the time-line to include modern times, up to 1976 (Appendix 3).  Literature raised a different issue: 

the art of writing is fundamentally different from both music and visual arts—communication is 

mediated through language.  Regretfully and apologetically, I limited my selection to the main 

European languages spoken from the Atlantic to the Urals Mountains, ignoring “minor” languages 

such as my native Romanian (Appendix 4).  The analysis yielded the same overall picture as that 

of the lower-tier composers; even Tier 1 displayed only a slim and insignificant shift in birth rates 

with low activity.  I included in Table 3 only the Tier 1 cases for the visual artists and writers (for 

details, see Appendices 2, 3 and 4). 

Table 3.  Distribution of the birth years of Tier 1 artists (painters and sculptors), architects 

and writers vs. solar activity (1700-1859) 

   Visual artists  Architects*  Writers 

Solar activity class 

(Wolf no.) 

No. of  

years 

 No. of 

births 

Births/

year 

 No. of 

births 

Births/

year 

 No. of 

births 

Births/

year 

0-20 (very low) 53  12 0.23  26 0.43  34 0.64 

21-40 (low) 37  12 0.32  12 0.32  14 0.38 

41-60 (low average) 24  4 0.17  8 0.25  16 0.67 

61-80 (average) 19  7 0.37  21 0.70  14 0.74 

81-100 (high average) 13  6 0.46  5 0.42  7 0.54 

101-120 (low high) 6  1 0.17  4 0.36  1 0.17 

121-140 (high) 7  3 0.43  2 0.25  1 0.14 

> 140 (very high) 1  0 0.00  5 1.00  1 1.00 

> 20 (not very low) 107  33 0.31  57 0.42  54 0.50 

Overall 160  45 0.28  83 0.42  88 0.55 

*83 major architects born between 1781 and 1976 were included in the analysis; therefore, their numbers of 

years, in these cases, differ from the one in the table, but the Births/year rates are compted against the former. 

Only with writers was the births/year ratio (0.64) of the very low solar activity class somewhat 

higher than the NVL class ratio (0.50), but even here differences were not statistically significant.  

The values in this table show that low solar activity is not associated with birth rates of visual 

artists, architects and writers.  The musical talent seems to be unique in this regard. 
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A plausible “extra-terrestrial” explanation of the hypothetical link 
Why would solar calm have encouraged the birth of the greatest composers, while the births 

of less exalted musical talent was randomly distributed across all solar activity levels?  Given the 

very little that is known about what genius is and what the difference between genius and mere 

talent may be, any answer to the question is inevitably speculative. 

In fact, the little we do know about genius is subject to controversy.  On the one hand, genius 

seems to emerge quite often in the context of a history of “family talent.”  Musical gift was almost 

a family business during the 17th–19th centuries.  Families of remarkable musicians, like the 

Scarlattis, the Bachs, the Mozarts or the Strausses, could be traced back for several generations.  

This seems to apply to most (if not every) special talent in all creative fields, whether artistic or 

scientific.  Francis Galton, a half-cousin of Charles Darwin and a polymath, had as early as the 

middle of the nineteenth century documented “hereditary genius” in his eponymous book, which 

has still not lost its persuasiveness, unlike his further elaborations into his discredited “eugenics” 

theory.5  On the other hand, genius remains a singularity, even when it emerges from a long line 

of family talent.  Johann Sebastian Bach proudly claimed a long musical ancestry and sired several 

worthy musicians, but he was the only genius in the family.  Mozart’s genius was far above the 

talent of his father and of his own children.  Beethoven’s case illustrates another scenario of the 

up-and-down in a family-talent line, that he himself noticed: he underscored this passage in his 

copy of the German translation of the Odyssey, “few sons are like/their fathers; most are worse, a 

very few/excel their fathers.”6  That this passage caught his eye demonstrates that he knew very 

well how talent and genius develops in family lineage: that is, with hits and misses.  His father was 

one of the “most [who] are worse” than his own father; and Beethoven was one of the “very few 

[who] excel their fathers.”  Obviously, genius is not simply a function of hereditary. 

The controversy does not stop at this point.  Contemporary to Galton, the famous philosopher 

John Stuart Mill contented that “learning” is the key to outstanding achievement, thus launching 

the ever-going debate “nature vs. nurture.”7  Later on, the science of genetics has reinforced the 

hereditary thesis through longitudinal studies of monozygotic and dizygotic twins.  However, 

neuroscience has again thrown us into confusion, irrevocably showing that human brain—the 

location of talent or genius—is not “born” but undergoes an ongoing process of structuring in 

interaction with its (primarily social but also professional) environment.  The forays into the secrets 

of molecular genetics have also shown that the nature-nurture dynamic yields to modifications of 

the original genetic material.  Therefore, some psychologists and sociologists have claimed, in the 

spirit of the American “be positive” credo, that “each of us, irrespective of race, class, or sex, can 

develop virtually any identity that lies within the human ambit.”8 

Less extreme geneticists have found room for both arguments, each supported by 

incontrovertible facts like those quoted above.  One can accept three tiers of genetic attributes that 

define a certain major aptitude, such as the musical gift.  All humans (or, at least, the majority of 

them) are born with a genetic predisposition towards music, which education and intense practice 

can help rise to a certain “amateurish” level of musicianship.  The second level comprises the real 

“talents,” beneficiaries of certain “emergenic” configurations of several interacting genes; such 

talent may or may not be transmitted along the family lines, depending on certain (imponderable) 

factors at the conception.  The third level, the genius, benefits from something “extra” beside the 

talent, perhaps a configuration of multiple emergenic traits that raise the gift to a superior level.  

That “extra” results from the combination of the two DNA helixes of the parents, under some (yet 

imponderable) factors during fecundation.  As Lykken puts it, “Genius may be the consequence of 

a genetic lottery at fecundation.”  And he offers as reasonable explanation of the fact that genius 

normally appears as if out of nothing and is not transmitted further: it “consists of unique 
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configurations of attributes that cannot be transmitted in half-helpings” (happening during 

mitosis).9 

This is the point where solar activity may come into play.  Modern astrophysics has discovered 

that the Earth receives a flow of cosmic rays, a stream of sub-atomic particles originating partially 

within the sun but mostly from yet-unknown sources beyond the solar system.10  This flow is 

“modulated” (deflected, diverted) by the solar magnetic field, which expands beyond the solar 

system itself and, therefore, includes the Earth.  However, the sun’s magnetic field fluctuates 

cyclically, between maxima during the periods of high solar activity and minima during low solar 

activity11; therefore, the cosmic ray flow is strongest during low solar activity, as shown in Figure 

4. This figure illustrates only the recent measurements, after the discovery of these solar 

phenomena, but it certainly posits a rule valid since time immemorial. 

 
Cosmic rays are a mutagenic agent that has even been proposed as an explanation of wars, 

revolutions, even recorded epidemics caused by mutant pathogens, including the ongoing 2020 

coronavirus pandemic.12  They can also have other and more beneficial effects: through causing 

mutations in the combination of specific gene constellations of the DNA helixes of the two parents 

at the moment of “emergenesis” during fecundation—which may be the little “extra” needed to 

raise talent to genius.13  It seems the genetic support of the musical gift is different from the one of 

the visual arts and of literature in that it requires some especially favorable mutations to enhance 

the effect of the “genetic lottery” at emergenesis. 

Is the connection I am advancing here a wild speculation, based on the false premise that 

correlation necessitates causality?  In fact, the correlation between birth of musical genius and 

solar activity leads to the causal link that I advance, the cosmic ray flow as mutagenic agent that 

can occasionally raise family talent to a higher level.   

Neither is the connection I advance similar to the “Mars effect,” proposed long ago by a “neo-

astrologer” who claimed that outstanding athletes would be preponderantly born just after the 

planet Mars culminates.14  That thesis was quickly dismissed when found to have used a biased, 

non-random sample of cases.  I did nothing of the sort.  My selection of the musical geniuses born 

before 1859, to whom the connection with solar activity would apply, may seem too restrictive, 

but it was not manipulated to get the desired statistical result.  As one can see in Figure 2 (or 
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Appendix 1), I did not downgrade Tier 1 composers born on high solar activity; also, many of 

those I assigned to Tier 2 (Wilhelm-Friedemann Bach, Pergolesi, Boccherini, etc.) were born 

during periods of solar calm.  My findings about the musical geniuses born before 1860 are, 

therefore, reliable. 

Like any hypothesis relying on probabilities (in which confidence is never one hundred 

percent), this one can weather apparent exceptions, such as Beethoven’s being born on a solar 

activity peak.  Favorable mutations induced by various agents may happen also during high solar 

activity; the genetic lottery may do the same anytime.  Conversely, solar calm does not guarantee 

felicitous genetic emergenesis; Beethoven’s younger brothers Carl and Johann were born of the 

same parents during periods of lower solar activity (Wolf 31 and 20, respectively) than Ludwig’s, 

but they apparently lost the genetic lottery. 

Paradoxically, this apparent strength of the proposed connection turns into its theoretical 

weakness.  A hypothesis which accepts that musical genius can be linked to both low and high 

solar activity is not “falsifiable,” and the philosophy of science calls for a hypothesis to be 

falsifiable so that it can be checked.  In fact, I called the connection hypothetical from the very 

beginning.  The explanation I am offering is only “plausible.”  It is the only one that I could find 

which is based on solid (science) facts.  I am open to any constructive criticism that can offer an 

alternative, persuasive explanation of the demonstrated pattern attesting to the connection between 

musical genius and sunspots. 
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Appendices 
Appendix 1.  List of solar activity (Wolf) and of the composers born between 1700 and 1900 

(the names of the greatest composers are boldened) 
Year Wolf Composer  Year Wolf Composer 

1700 5   1750 83 Salieri 

1701 11 Sammartini  1751 48  

1702 16   1752 48 Clementi 

1703 23   1753 31 Viotti 

1704 36   1754 12  

1705 58   1755 10  

1706 29   1756 10 Mozart 
1707 20   1757 32  

1708 10   1758 48  

1709 8 K. Richter  1759 54  

1710 3 W. Fr. Bach, Pergolesi  1760 63 Cherubini 

1711 0   1761 86  

1712 0   1762 61  

1713 2   1763 45 Mèhul 

1714 11 K. P-E. Bach, Glück  1764 34  

1715 27 Wagenseil  1765 21  

1716 47   1766 11  

1717 63 K. Stamitz  1767 38  

1718 60   1768 70  

1719 39   1769 106  

1720 28   1770 101 Beethoven, Reicha 

1721 26   1771 82 Paër 

1722 22   1772 67  

1723 11   1773 35  

1724 21 Gretry  1774 31 Spontini 

1725 40   1775 7 Boildieux 

1726 78 Philidor  1776 20  

1727 122   1777 93  

1728 103 Hiller, Piccini  1778 155  

1729 73   1779 126  

1730 42   1780 85  

1731 35   1781 68  

1732 11 Haydn  1782 39 Paganini, Auber 

1733 5   1783 23 Spohr 

1734 16 Sacchini  1784 10  

1735 34 J. Cr. Bach  1785 24  

1736 70   1786 83 Weber 
1737 81   1787 132  

1738 111   1788 131  

1739 101   1789 118  

1740 73 Paisiello  1790 90  

1741 40   1791 67 Meyerbeer, Herold 

1742 20   1792 60 Rossini 
1743 16 Boccherini  1793 47  

1744 5   1794 41  

1745 11   1795 21  

1746 22   1796 16  

1747 40   1797 6 Schubert, Donizetti 

1748 60   1798 4  

1749 81 Cimarosa  1799 7 Halevy 
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Appendix 1 (continued) 
Year Wolf Composer  Year Wolf Composer 

1800 15   1851 65 d'Indy 

1801 34 Bellini  1852 54  

1802 45   1853 39 Messager 

1803 43 Berlioz, Adam  1854 21 Humperdinck, Janacek 

1804 48 Glinka  1855 7 Chausson 

1805 42   1856 4 Sinding 

1806 28   1857 23 Elgar 

1807 10   1858 55 Leoncavallo, Puccini 

1808 8   1859 94  

1809 3 Mendelssohn  1860 96 Mahler, Wolff 

1810 0 Chopin, Schumann  1861 77 Mc Dowell 

1811 1 Liszt, Thomas  1862 59 Debussy 

1812 5 Flotow  1863 44 Mascagni 

1813 12 Verdi, Wagner, Dargomijsky  1864 47 R. Strauss 

1814 14   1865 30 Dukas, Glazunov, Sibelius 

1815 35   1866 16 Busoni, Satie 

1816 46   1867 7 Granados 

1817 41   1868 37  

1818 30 Gounod  1869 74  

1819 24   1870 139 Lekeu, Schmitt 

1820 16   1871 111  

1821 7   1872 102 Skriabin, Vaughan 

1822 4 C. Franck, Massé  1873 66 Rachmaninov, Reger 

1823 2 Lalo  1874 45 Schönberg, Suk 

1824 9 Bruckner, Smetana  1875 17 Ravel 

1825 17 J. Strauss Jr.  1876 11 de Falla 

1826 36   1877 12  

1827 50   1878 3  

1828 64 A. Rubinstein  1879 6 Respighi, Ireland 

1829 67   1880 32 Bloch 

1830 71   1881 54 Bartok, Enescu 

1831 48   1882 60 Stravinsky, Malipiero, Turina 

1832 28   1883 64 Szymanovsky, Casella, Webern 

1833 8 Brahms, Borodin  1884 63  

1834 13   1885 52 A. Berg, Varese 

1835 57 Saint-Saëns, C. Kiui  1886 25 Dupré 

1836 122 Delibes  1887 13 Villa Lobos 

1837 138 Balakirev  1888 7  

1838 103 Bizet, Bruch  1889 6 Auric 

1839 86 Mussorgsky  1890 7 Ibert, Martinu 

1840 65 Tchaikovsky  1891 36 Prokofiev 

1841 37 Dvorak, Chabrier  1892 73 Honneger, Milhaud 

1842 24 Boito, Massenet  1893 85  

1843 11 Grieg  1894 78  

1844 15 Rimsky-Korsakov  1895 64 Hindemith, Orff 

1845 40 Fauré, Widor  1896 42  

1846 62   1897 26  

1847 98   1898 27 Gershwin 

1848 125   1899 42 Poulenc 

1849 96   1900 10  

1850 67 Fibich     
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Appendix 2.  List of important visual artists (painters and sculptors) born between 1700 and 1859 
Year Artist  Year Artist 

1703 François Boucher   1798 Eugène Delacroix  

1714 Jean-Baptiste Pigalle   1808 Honoré Daumier  

1716 Etienne Maurice Falconet   1817 Ivan Konstantinovich Aivazovsky  

1723 Joshua Reynolds   1819 Gustave Courbet  

1727 Thomas Gainsborough   1827 William Holman Hunt  

1732 Jean-Honoré Fragonard   1828 Dante Gabriel Rossetti  

1738 Claude Michel (Clodion)  1829 John Everett Millais  

1741 Angelica Kauffman, Antoine Houdon  1830 Frederick Leighton, Camille Pissarro 

1746 Francisco Goya   1832 Édouard Manet  

1748 Jacques-Louis David   1834 Edgar Degas, James Whistler  

1749 James Peale   1839 Paul Cézanne, Alfred Sisley  

1755 Élizabeth Louise Vigée-Lebrun   1840 Claude Monet, Auguste Rodin  

1757 William Blake, Antonio Canova  1841 Pierre-Auguste Renoir, Berthe Morisot  

1770 Bertel Thorvaldsen   1844 Henri Rousseau  

1775 Joseph Mallord Turner   1845 Mary Cassatt  

1776 John Constable   1848 Paul Gauguin, Auguste Saint-Gaudens 

1780 Jean-Auguste-Dominique Ingres   1853 Vincent van Gogh  

1796 Jean-Baptiste-Camille Corot   1859 Georges Seurat  

 

Appendix 3.  List of important architects born between 1700 and 1976 
Year Architect  Year Architect 

1781 Karl Friedrich Schinkel   1927 Gae Aulenti  

1822 Frederick Law Olmsted   1928 Paulo Mendes da Rocha  

1841 Otto Wagner   1929 Frank Gehry  

1846 Daniel Burnham   1930 Charles Correa  

1852 Antoni Gaudi   1931 Aldo Rossi  

1861 Victor Horta   1932 Peter Eisenman  

1867 Frank Lloyd Wright, Hector Guimard  1933 Álvaro Siza Vieira, Richard Rogers 

1868 Charles Mackintosh, Peter Behrens  1934 Michael Graves, Richard Meier 

1869 Albert Kahn   1935 Norman Foster  

1870 Adolf Loos   1936 Christopher Alexander  

1880 Bruno Taut   1937 Rafael Moneo, Renzo Piano 

1883 Walter Gropius   1938 Moshe Safdie  

1886 Ludwig Mies van der Rohe   1939 Ricardo Bofill  

1887 Le Corbusier   1940 Lebbeus Woods  

1888 Gerrit Rietveld   1941 Tadao Ando, Toyo Ito 

1891 Giò Ponti   1943 Mario Botta, Peter Zumthor 

1892 Richard Neutra   1944 Adr. Smith, B. Tschumi, R. Koolhaas 

1895 Buckminster Fuller   1945 Jean Nouvel  

1898 Alvar Aalto   1946 Alberto Baeza, Daniel Libeskind 

1901 Louis Kahn   1947 Steven Holl  

1902 Arne Jacobsen, Lúcio Costa,  1949 John Pawson  

1902 Luis Barragan, Marcel Breuer  1950 Hafeez Contractor, Zaha Hadid  

1905 Albert Speer   1951 Ron Arad, Santiago Calatrava 

1906 Carlo Scarpa, Philip Johnson  1953 David Chipperfield  

1907 Oscar Niemeyer, Charles Eames   1956 Louis Sullivan  

1910 Eero Saarinen   1957 Shigeru Ban  

1912 Ray Eames   1959 Maya Lin  

1913 Kenzō Tange   1957 Shigeru Ban  

1917 I. M. Pei   1971 Fernando Romero, Sou Fujimoto 

1918 Jørn Utzon   1973 Bjarke Ingels  

1925 Frei Otto, Henning Larsen, Rob. Venturi  1976 Neri Oxman  

1926 César Pelli     
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Appendix 4. List of important (fiction) writers born between 1700 and 1859 
Year Writer  Year Writer 

1707 Henry Fielding   1803 Prosper Mérimée 

1707 Carlo Goldoni  1809 Edgar Allan Poe, Nikolai Gogol 

1713 Denis Diderot  1810 Alfred de Musset 

1729 Gotthold Ephraim Lessing   1811 William Makepeace Thackeray 

1732 Pierre-Augustin Caron de Beaumarchais  1812 Charles Dickens 

1749 Johann Wolfgang Goethe  1814 Mikhail Lermontov 

1751 Richard Brinsley Sheridan  1818 Ivan Sergeyevich Turgenev 

1757 William Blake  1820 Charles Baudelaire, Fyodor Dostoevsky 

1759 Friederich Schiller   1821 Gustave Flaubert 

1771 Walter Scott  1827 Charles De Coster  

1775 Jane Austen  1828 Lev Tolstoy, Henrik Ibsen, Jules Verne 

1783 Stendhal  1830 Emily Dickinson 

1789 James Fenimore Cooper  1832 Lewis Carroll 

1791 Franz Grillparzer  1835 Mark Twain 

1792 Percy Bysshe Shelley  1840 Emile Zola  

1795 John Keats  1844 Anatole France 

1797 Alfred de Vigny, Heinrich Heine  1850 R–L. Stevenson, Guy de Maupassant 

1798 Giacomo Leopardi  1854 Oscar Wilde 

1799 Honoré de Balzac, Alexander Pushkin  1856 George Bernard Shaw 

1802 Alexandre Dumas père, Victor Hugo  1859 Knut Hamsun 
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When Marx is Right … About Music 

This essay is not an attempt at Neo-Marxism applied to music, as Theodore Adorno 

inaugurated almost a hundred years ago, nor what has been pursued lately in America as the “new 

musicology.”  Rather, it is in a way “pure” Marxism in that it accepts and elaborates on one of the 

basic tenets of Marxian theory – not in the socio-economical-political sphere, but rather in that of 

music, a field that Marx never really touched.  I intend to show that he, though a complete outsider 

to musicology, was nevertheless right about music – and, mutatis mutandis, about other arts, too. 

Marxism on Art 101 

Marxian theory views any society as consisting of a socio-economic basis and a 

superstructure.  The basis includes primarily the means of production and the form of property 

(i.e., the economic and social halves, respectively), the interplay of which determines the 

ascending curve of the progress of human civilization.  The superstructure includes immaterial 

components that we may call ideological or creational, such as law, religion, literature, art and 

music.  According to Marx, “Basis determines Superstructure;” by extension, economics must be 

a determining factor in the history of music, in all its genres.  Classical music scholarship has 

usually paid lip service to this thesis, accepting that changes (transformations from Renaissance to 

Baroque, to the Classical age, to Romanticism) reflect economic and social developments.  The 

most famous example of such determinism is the figure of Beethoven, the “revolutionary” who is 

argued to have changed music in much the same way that the French Revolution (itself a 

consequence of the early industrial revolution) transformed Western society from autocracy to 

democracy.  Adorno’s apology of the Second Viennese School of Schönberg & Co. would be a 

similar exertion in modern times. 

When, in the last quarter of the nineteenth century, Marxian teachings reached the younger 

generation of intellectuals, their revolutionary propensity metamorphosed the principle “Basis 

determines Superstructure” into the question, “If we are to replace oppressing capitalism with a 

socialist society, shouldn’t we also abolish the artistic heritage of said bourgeois society, which 

could only express the views of those oppressors?”  The two founders of the theory (Marx and 

Engels) were both men with solid classical education who appreciated literature and art (Engels 

was a good amateur musician, too), and seem to have known (or at least to have realized post-

factum) that such an Orwellian “four legs – good, two legs – bad” simplification is prone to 

fanatical interpretation.  Engels, whom Marx (very busy developing his master work, Capital) 

entrusted with defending Marxism against various such perils, wrote most of his works and plenty 

of letters to that purpose.  He clarified this particular issue, writing to one of the revolutionary 

greenhorns: 

Political, juridical, philosophical, religious, literary, artistic, etc., development is based 

on economic development. But all these react upon one another and also upon the 

economic base. It is not that the economic position is the cause and alone active, while 

everything else only has a passive effect. There is, rather, interaction on the basis of the 

economic necessity, which ultimately always asserts itself.1 

It may be worth mentioning in passing that Engels clarification did not really clear the issue 

historically.  The amateur revolutionaries’ question was a herald of similar drifts that were to 
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materialize in the twentieth-century Avant-Garde in all the arts, including music, which fractured 

by design historical continuity in their respective fields.* 

I became aware of the nuanced Marxist vision of the artistic creativity over sixty years ago, 

when I was subject to the Communist brainwashing during my high-school years in Romania.  By 

then, I had already opened my eyes on the reality around me, which clearly did not match the 

propaganda.  So, I was immune to the brainwashing and I rejected the thesis of the economics as 

the “ultimate” factor on art, although I was convinced that science and its progeny, technology – 

both included in the Marxist Basis as production forces – has been the engine of civilizational 

progress.  It took me a long time, including my first twenty-some years of living in the United 

States, to realize that I had been wrong and Marx was indeed right.  I argue here that (musical and 

non-musical) technology actually was the direct (not mediated) agent that governed the evolution 

of music of all genres, including the classical.  You have certainly not encountered such a view in 

any treatises you might have read: the accepted wisdom is that, beginning with the first 9th century 

pieces that were written down, music appears to develop as a self-propelling discipline passed 

from master to apprentice and from school to school … perhaps with a few references to the social 

developments like those I mentioned above, which would have changed the socio-economic profile 

of the public audience. 

I start my argument by stressing that technology is not limited to applied science, but is rather 

the child of the marriage between science and economics.  The best parallel example that I can 

think of is “the Pill” – the contraceptive drug now unanimously accepted as the primary engine of 

the sexual revolution of the mid-twentieth century.  It was the Pill which mitigated the otherwise 

then socially unacceptable and economically unsustainable results of the liberation of sexuality: 

cohorts of father-less babies.  The Pill was not just applied scientific research; research had 

discovered that progesterone prevents female ovulation as early as 1937, but it took several 

decades for the technology to produce the marketable pill, after the cooperation of scientists and 

planned parenthood advocates.  This case is also illustrative because it enters into evidence another 

technology that functioned as a great sexual disinhibitor at the same moment in history, but directly 

connected to music: the invention of “vinyl” records, which propelled the rock ‘n roll. 

Beginning with Pop 

The field I am interested in is classical music, but it may be instructive to begin with its relative, 

the pop genre, with which the classical had worked in harmony until the twentieth century.  It is a 

truism to say that the pop of our age cannot be even imagined without the electric guitar and the 

electronic amplifier.  In fact, the “amp” technology was the determining factor, whose birth owed 

nothing to the field of music but everything to the steady progress of nineteenth century physics; 

the electric guitar itself was but the marriage between the old so-called “acoustic” guitar to 

amplification technology.  This combination was a big step forward in the democratization of 

music, making it possible for everybody to possess a relatively cheap instrument that also required 

little knowledge of the science/art of music beyond the basic chords.  In the hands of four Liverpool 

boys, this instrument ignited a total revolution of music that arguably dwarfs any previous such 

                                                           
*  Even more radical, similar impulses climaxed in the 2020 American “cancel culture” movement, another 

illustration of the old adage that nothing is new under the sun. 
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development in speed, substance and social impact, including the gradual marginalization of the 

“high” classical genre. 

Why could classical music not also benefit from the same or similar technological advances, 

especially as it started experimenting with them before the electric guitar?  The “electronic sound” 

had entered the classical music stage shortly after WWI in the form of some new instruments, the 

most salient of which was the “ondes Martenot,” named after its inventor, the Frenchman Maurice 

Martenot.2  It was a sensation for some time, peaking c. 1950, when another French, the composer 

Olivier Messiaen (1908-1992) produced the Turangalîla-Symphonie: an 80-minute, ten-movement 

piece for piano, ondes Martenot and orchestra that its composer claimed to be a “love song” – and 

even more, a “hymn to joy, time, movement, rhythm, life and death.”3  However, the “electronic 

[classical] music” was only a fad, because its sound, which was purified frequency stripped of the 

higher harmonics envelope, was so eerie that it disturbed the human ear, born into and attuned to 

a world with lush timbres like the flute, violin and piano.  The ondes Martenot would find itself 

delegated to movie soundtracks, to eerie cinematographic scenes of cosmic nebulae or spooky 

horror.  The electronic sound experienced a revival when synthesizers added timbres and spread 

as keyboards, but this failed to generate a meaningful renovation of the classical, nor of music as 

a whole.  Neither did the later advent of the computer, which composers like Boulez (1925-2016), 

Stockhausen (1928-2007), or Xenakis (1922-2001) used first as a means to generate atonal/serial 

scores and more recently even to introduce otherworldly sounds into the old orchestra of more 

natural instruments.  But this new diversification of atonality was not a transformative innovation: 

it entered the manuals but not the canon.  

Three Centuries Back 

The failure of technology to meaningfully impact twentieth-century classical music through 

new instruments generating new sounds is not proof that it could not have happened in other 

moments of the history of the art.  In fact, we have reasons to think that instruments played a more 

important role in the evolution of music than is usually accepted.  Scholars have claimed long ago 

that Classical Age instrumental music, especially Beethoven’s, owed much to the influence of the 

opera of the time, which pioneered new dramatic musical effects.  I do not recall ever reading – 

and I apologize if this is a gap in my knowledge – of the reverse, of instrumental music’s impact 

on vocal.  For several centuries after it began to be documented in Europe (i.e., the ninth and tenth 

centuries), music was essentially vocal.  Instruments like the lyra, harp and lute, which had been 

known since ancient times, played a subsidiary role in secular environments and almost none in 

church, where even the pipe organ (now closely associated with church) was accepted only after 

some delay.  Only with the ascent of Renaissance-era dance music – the precursor of our modern 

pop – was the introduction and perfection of new instruments of various families required, 

specifically woodwinds, brass and strings.  These alowed the production of virtuosic passages that 

had never been achieved in the vocal repertoire, initiatiating a marked change in the form of the 

opera genre.   

When the opera was born in Italy around 1600, it was musically based on the Stile 

rappresentativo (Italian for "representative style"), in which singing was modeled after speech, 

trying to imitate the emotions expressed therein, in a kind of dramatic recitation that would become 

the typical “recitatives” of late Renaissance and early Baroque operas and oratorios.  Gradually, 

opera singers started ornamenting their simple vocal lines with virtuosic extravagances (later to be 

https://en.wikipedia.org/wiki/Turangal%C3%AEla-Symphonie


 

37 

 

called “vocalizes”) emulating the indulgences of the instrumental virtuosos; these were 

enthusiastically received by the audience.  Later, the composers themselves included such 

embellishments in their compositions, which became characteristic of Baroque operas and 

oratorios, and in the opera seria of the Classical Age.  The best illustration of the impact of the 

instrumental on the vocal is, in my opinion, offered by no other than J. S. Bach – not an opera 

enthusiast, but composer of the cantata “Jauchzet Gott in allen Landen” (“Exult in God in all 

lands,” BWV 51) for solo soprano and trumpet: this is the most unabashedly exhibitionist Baroque 

air, in which the soprano sounds like a second trumpet. 

One can find other examples of the impact of instruments on the evolution of classical music. 

The Piano Story 

An important change happened in the instrumental environment around 1700.  In the early 

Baroque, the musicians were predominantly violinists.  Composers like Corelli, Tartini, Vivaldi 

(along with many other with less prominent names) were virtuosos of the violin and wrote 

primarily for strings, setting the foundation of the orchestra.  Later, most of the great composers – 

Bach, Händel, Mozart and Beethoven – were virtuosos of keyboard instruments, like the 

harpsichord  and, later, the piano.  The latter was introduced c. 1700 as the “fortepiano,” a keyboard 

instrument able to render “dynamics” like forte and piano (nuances that the harpsichord could not 

produce) and perfected over the course of the century.  The keyboard instruments were better 

adapted than strings for both the polyphonic and, later, harmonic developments – a mark of the 

virtuoso as well as of the composer. 

The development of keyboard instruments may appear to be an inside job of the musical world, 

with virtuosos and constructors collaborating to add new sounds for more flexibility.  However, 

one can also discover a social and, in Marxist terms, an economic element therein.  The general 

view is that the industrial revolution and the subsequent rise of the middle class enabled the 

considerable spread of music making in Western European cities during the eighteenth century.  

This general picture shows a particularly interesting detail that is in fact far more than trivial: the 

piano gradually become the “province of women” during the century.  Scholars are very likely 

right in saying that the reason for this is not musically grounded: the piano physicality conformed 

to the “bodily decorum” required of the women at the time, which other popular instruments would 

have infringed upon – think, for instance, of the cello, which one must hold between the legs.  This 

apparently trivial women-piano connection ultimately had meaningful musical consequences.  

Charles Rosen wondered whether this could explain “the amateur nature of most keyboard music 

of the latter half of the eighteenth century.”4  I think it can explain even more – the gradual ascent 

of the early Classical style, which the German theorists of the time named “empfindsamer Stil,” 

the style of “sentiments” [empfindsam means “sensitive,” pertaining to feelings, in German], that 

would have been particularly appealing to female amateur pianists. 

The connection persisted: socially speaking, the piano remained the province of women in the 

next century, as the Romantic generation – Schubert, Mendelssohn, Schumann, Chopin, Liszt, 

Brahms – continued this “gendered association.”  They actually made their living by selling short 

pieces (nocturnes, impromptus, waltzes, etc.) to satisfy the demand of amateur women pianists for 

private execution – so-called “home music.”  Non-virtuosic musicians like Berlioz struggled for 

some time to find an audience for their symphonic works.  Younger symphonists like Tchaikovsky, 

Bruckner or Dvorak were successful because they benefited from an upsurge in concert life all 
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over Europe (another result of the growth of the middle class); they also practiced the same 

“romantic” music.  In the 1920s, Romain Rolland described musical romanticism as “feminine” 

as compared to the previous “masculine” musical schools.5  The emphasis of postmodern feminist 

musical criticism – such as Lawrence Kramer’s “Music is the speech of the female body, the 

female genitals”6 – are wildly exaggerated, but they cannot discredit the fact that this body of 

music answered better than the previous one the demand for emotionality from the feminine side 

of the nineteenth century. 

A major improvement of the piano, the replacement of its wood frame with a cast iron one, 

played a different role.  The increased volume allowed the instrument to step up confidently from 

the “home” ambiance into the concert hall and become the soloist par excellence, at the same time 

boosting the status of the virtuoso, which sometimes reached legendary-grotesque levels, as in the 

case of “Lisztmania.”  This contributed to the upsurge in concert life, but did not essentially change 

the creative side of musical production, which continued the same romantic trend. 

The history of the piano and of music took a new turn only towards the end of the nineteenth 

century, when the Steinway piano conquered the American market.  It was to be found not only in 

affluent homes, cafés and restaurants, but even in more modest dwellings, making it accessible to 

the second generation of freed Blacks after the Civil War, the most musical of whom became self-

taught pianists, with, perhaps, some basic schooling added later.  They became entertainers 

practicing the standard European-born “pop” of the time, including initially waltzes, polkas and 

marches, but soon bringing their own contribution, creating ragtime, the first genre of Black music 

from which blues and jazz itself would later emerge. 

By the end of the nineteenth century, classical music had spread considerably across all social 

categories in the Western World.  Pablo Casals, who toured Europe and the States extensively 

around 1900, left relevant testimony in his memoirs: 

In Germany one finds immediately that music is an essential part of people’s life.  I 

have played at hundreds of concerts in the land of Bach and Beethoven and I have 

always been struck by the atmosphere of devotion to be found in the public […]   

In Austria you feel that music is not the privilege of a group or class of people.  

Everybody has a natural need of music, just as much as the need for conversation.  One 

day, when I was coming out of the Bristol hotel in Vienna, I noticed that the porter was 

humming a tune while he put letters in their boxes.  I said to him, “Do you know what 

you are singing?” “Of course,” he replied quite naturally, “the third Brahms (sic!) 

Symphony” And as I questioned him he told me he belonged to a music society whose 

concerts he attended twice a week.  And he added, “So do most of the clerks and cab 

drivers and carpenters.” 

Casals had also this to say about the “intensity of the musical life in the United States”: 

One day when I was playing at the High School at Richmond with an excellent 

orchestra, the director asked me to guess how many orchestras of this kind I thought 

there were in his State.  Thinking on our school orchestras in Europe, I suggested 

twenty to thirty.  He said: six hundred! 7 
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This musical landscape implied musical literacy, the ability to read and play scores and be, 

therefore, better informed about the history of and innovations in the art of music.  The literate 

amateur musician could grasp the right balance between the two musical genres – the “high” and 

the “light” – which were actually peacefully cohabiting, even stimulating each other. 

When Technology Troubles the Water 

A new technology strongly impacted this landscape – the recording devices, first introduced 

by Edison around 1880 but commercially available only toward 1900 as the gramophone.  This 

new tool allowed music – both “high” and “light” genres – to be heard in all middle-class homes 

of the Western world.  About the same time, a peculiar “virtuoso” also showed up on the scene: 

the player piano (also known as pianola or music box) rapidly spread in various designs; some 

were actual mechanical performances directed by punched rolls transcribing a music score, but 

others could reproduce recorded performances of famous pianists, creating the illusion of a live 

musical event.  The player piano was eventually to lose the competition with the gramophone on 

the music market, but by 1919, more player pianos were produced than pianos in the States.  

Around 1920 another technology, the radio broadcasts, further expanded the availability of music 

in all social layers of the Western world, even beyond the urban environment. 

These new technologies changed considerably the relationship between music and the music 

lover.  As music became accessible in every home, these technologies lowered, and eventually 

eliminated the incentive to learn to play an instrument or to become musically literate.  Unless I 

have a big gap in my knowledge of the history of this art, classical music scholarship has failed 

for almost a hundred years to ask the question if these new technologies had an impact on the 

evolution of music, possibly inspiring the direction it took with the Avant-Garde, which led to a 

divorce between modern music and its theoretical audience.  Henry Pleasants, who diagnosed the 

“agony of modern music” in his 1955 eponymous book, rightly pointed out that it stems from the 

“error that so confuses musical thought in the Western World [that is] the assumption that music 

is made by composers rather than by societies,”8 an error yielding to the fracture between the two.  

However, Pleasants never asked the question what role the new technologies could have played in 

the process.  A few years later, French musicologist Jacques Chailley pointed to the rupture 

between “high” and “light” music as the root of the twentieth century debacle of the former.  He 

reminded us that the “the sonata and the symphony are derived from the dance suites, […] but 

these dances are no longer yours [ours]: it’s two hundred years since Europe has invented a single 

dance of her own.”  However, Chailley too failed to ask the question.9   

I could not find the question raised in the W. W. Norton sponsored and published History of 

Western Music, hailed as (quoted from the dust jacket blurb) “the definitive resource for students 

and connoisseurs alike [and] the most authoritative and useful text available” in English.  Donald 

Grout, who launched this enterprise in 1960, did not even notice the arrival of these technologies.  

When, after Grout’s death, Claude Palisca took it upon himself to bring the venerable old treatise 

to date, he mentioned the technologies, but expedited the issue in one single short paragraph 

acquiescing that “technological factors played a significant role in the changes in twentieth century 

musical culture,” limiting that role to the “widespread dissemination of the standard repertory” 

and “the growth of a huge body of ‘popular’ music.”10  When J. Peter Burkholder took over in turn 

(after Palisca’s death), his expertise in modern music yielded a two-page box that is, unfortunately, 
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no more cogent.  It dwells on the history of Edison’s phonograph and the successively improved 

devices, but has little to say about its impact on music, except the trivial fact that it “irrevocably 

altered the way people listen to music” and the subtler observation that it replaced “amateur music-

making,” without however elaborating any further.  A final short paragraph claims that “composers 

too have been influenced by the new technologies,” but fails to go beyond mere trivia, such as the 

composers being able to “avail themselves of musical styles and ideas outside of their ordinary 

experience” and to “incorporate an unprecedented variety of [electronically generated] sounds.”11 

In the 2010 five-volume Oxford History of Western Music, the new millennium’s counterpart 

of the Grout-initiated treatise, Richard Taruskin raised the question, but obscured it by placing it 

in the wrong context, that of the late nineteenth century “absolute” music, but elaborating on it for 

the next century: he claimed that the improved recording technology of the mid-1920s was an 

impetus for the introduction and spread of “music appreciation” classes in schools, which helped 

“freeze the repertoire in its late-nineteenth-century tracks,” and would, therefore, have been one 

of the causes of both the rejection of “modernity” by the classical music audience and of the rift 

between the modern audience and the public at large, with the former self-defining itself as 

“elite.”12  Taruskin’s answer does not explain the evolution of classical music into the Avant-Garde 

but does perhaps shed light on the negative reaction of the audience to the latter, suggesting that 

this was a regrettable effect of the technology. 

The younger generation of musicologists finally began to ask the question around 2000, 

gathering information about the spread of the new technologies and their effect on society’s 

enjoyment of music, primarily with regards to the “home music.”  In 2012, Alexey Nikolsky 

summed up such research in his article “Listeners’ Canon in Western Music: The Secret of 

Conservatism of Public Taste and its Ramifications for the Music Industry,” which is available on 

the author’s website (https://www.alekseynikolsky.com).  The article is a kind of remake of 

Taruskin’s thesis that technology generated the rift between modern music and its audience, but 

based on a different premise, which does not involve the “music appreciation” classes and looks 

for a more “objective” explanation of the split.  Nikolsky defines a “listeners’ canon,” which is 

basically the one that took shape during the nineteenth century and held firmly after 1900, which 

includes primarily the great masters of the Baroque, Classical and Romantic Ages, plus a few later 

composers who actually trailed in their predecessors’ style.  Noticing that the availability of 

recorded or broadcasted music in almost every home had transformed the music lover into a 

passive consumer, not a producer of music, Nikolsky develops his thesis:  

As the habit of music making was fading away from the scope of a music amateur, so 

did his music-reading skill.  There was an ever smaller need for music literacy, when 

the music record took the place of a music score as a main media format for the general 

public.  The literacy line has come to denominate the amateur listener from what can 

be called “professional listener”: a professionally trained critic, musicologist, 

performer or composer who depends on cultivation of the art for his living.  Much of 

what had been composed during the 20th century was designed not for the amateur, 

but for the professional listener – bypassing the listener’s canon that applies to the 

amateur.  Professional listener still abides by the score and can be circumscribed by 

the composer’s manifestos in his listening experience.  Modern amateur has lost such 
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ability and is bound to the listener’s canon even more so than the amateur of the past.  

Tragically, the musical establishment of today cannot grasp this and keeps desperately 

trying to shovel new music into the modern amateurs’ ears – all to find that he dislikes 

such music even more.  The modern amateur remains the descendent of the old 

amateur even though he lost his ability to make music. 

     Like a hearing loss makes the memory of what was heard before more dear for a 

deaf person, the listening [i.e., listeners’] canon appears even more attractive for a 

musically illiterate amateur.  Without a capacity to absorb new musical ideas through 

creation of music from score, modern amateur has no other option but to stick to the 

entrusted values. 

In other words, it is not the modern composer who became estranged from society (as Pleasants 

and Chailley thought), but society, now consisting of musically illiterate music lovers, that could 

not keep up with modern composer’s new creative endeavors.  This thesis might seem interesting, 

but it is incongruous with Nikolsky’s own musicological “credo,” which he posits in the “Stylistic 

statement” of his website, to which I gladly subscribe: 

All in all, my conviction is that tonal classical music of the so called “common practice 

period”, roughly 17th – early 20th century, by far exceeds other musical styles in its 

expressive capacity. The richness in tonal classical music’s lexicon of melodic, 

rhythmic, and harmonic idioms allows for unprecedented density in its expression […] 

I have come to the conclusion that Schoenberg, Berg, Webern, Stravinsky, Cage, and 

Varèse made a grave mistake in discarding the heritage of tonality, and in moving 

toward the radical “innovation” of expressive means. 

Although a fully “literate” musicologist, Nikolsky is clearly as unable as the illiterate amateur 

“to absorb new musical ideas through creation of music from score.”  Just as obvious, this is the 

counter-example that cancels his theory about the impact of technology: the main flaw is the 

assumption that one can understand music only by “reading” it, when the clear purpose of music 

is to be “listened to,” as Chailley emphasized in his above-quoted analysis, stating “you [modern 

composers] have forgotten what music is, what its purpose is and for whose ears it is intended.”13 

This being said, Nikolsky is right that the disappearance of the practicing amateur musician 

due to the spread of recording technologies was an important factor in the evolution of music in 

the twentieth century, but in a different way from the one he puts forward.  It was not the only 

factor that weighted in, but it was an important one.  Because of the disappearance of home music, 

the modern composer was not obliged to please his audience and, therefore, no longer depended 

on society at large to make his living, as his predecessors had done for centuries.  He relied on a 

self-proclaimed elite who felt obliged to encourage the “newness” for the sake of “keeping pace 

with the times.”14  This elite consisted (and still consists) of “connoisseurs,” now called critics, 

university academics, government bureaucracies, grant-writing patrons looking for tax relief, as 

well as (last and least) a small cowed minority of the population who still fills the concert halls, 

on condition that they can also hear at least some “good old” music during the evening, and who 

dutifully applauds at the end of the newness for which they do not care at all, in order to participate 

in the “modern times.”  This is a similar process to the one happening in the visual arts arena, in 

which the newest art has vanished from people’s homes and is hidden in museums.  The modern 
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painter relies not on selling his art to the regular museum visitor (unless it is a copy of some old 

master), but on another self-proclaimed elite who largely overlaps the musical one.  In a way, the 

concert hall has become equivalent to the art museum that one visits to admire the good-old 

paintings and sculptures and one walks precipitously through the final “modern and contemporary” 

gallery, trying not to glimpse any of the canvases bought by the museum with some substantial 

grant. 

The new technologies likely contributed in another way to the Avant-Garde’s estrangement 

from society.  The democratization of music, now spreading in all houses, yielded the ascent of 

the light genre, soon to be baptized “pop.”  Pop may have been qualitatively “low” when compared 

to the canon of the classical, but it shared the basic structures of its language – rhythm, melody, 

harmony – and therefore sounded familiar and pleasant, answering the need for entertainment of 

the majority.  The Avant-Garde musician, who viewed himself as the heir of “high” art, resented 

appealing to this low-brow majority, and refused to take inspiration from contemporary pop, as his 

predecessors had done for hundreds of years when they elaborated and enhanced the dance music 

of their age into the “high” music instrumental forms – symphonies, sonatas, concertos.  The two 

genres had continued to cohabitate in harmony up until the twentieth century.  The waltz, the last 

dance that Europe invented, found its place in the nineteenth-century “high” music, from Schubert 

to Dvorak.  The protagonists of the two genres respected each other; when a lady wanted a souvenir 

from Brahms, he inscribed the opening bars of the “Blue Danube” waltz on her fan, signing “J 

Brahms, who would like to have composed this.”15  Things changed when pop materialized as 

Jazz, the offspring of the Western light genre and the “soul” of Black America, which Dvorak 

himself had visionary heralded as a source of musical renewal.  Jazz soon conquered the whole 

world and sired local offshoots of pop,16 but it did even more: it succeeded in fertilizing the 

exhausted body of classical music, initiating – with George Gershwin and his Rhapsody in Blue – 

symphonic jazz, a new musical style and the only viable one the century produced.  However, in 

spite of a few transitory enthusiasts, the Avant-Garde as a movement rejected this child of pop and 

pursued its own path, and symphonic jazz waned without leaving much trace.  Marx was right 

again: economics – the commercial spreading of new technologies – defined the path of music in 

the two genres, one up and the other down.  And I will leave it to the reader to add more examples 

illustrating the validity of the Marxian thesis in music and even on a much larger scope, during the 

course of the twentieth century and beyond. 

To end on a positive note, I will mention that the “agony of modern music” was not an all-

engulfing process and that society found a way to right at least some wrongs.  Symphonic jazz 

vanished from the instrumental genres, but found its place on the stage, engendering the “musical,” 

a purely American product that became the “real” twentieth-century opera and conquered the 

whole world.17  I cannot help but wonder why symphonic jazz could not revitalize the instrumental 

genre of the classical, yet succeed so thoroughly on the stage.18  This might be some food for 

thought for musicology, a proprietary field on which a mere amateur scholar will not trespass. 
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