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Abstract 

Quantitative analyses of the impact of sound technology on shot lengths in Hollywood cinema have claimed that  

with the coming of sound the mean shot length increased from ~5s to ~11s, and that this indicates a major change in 

film style as cutting rates slowed. However, the mean shot length is not a robust statistic of film style due to the 

positive skew of the data and the presence of outlying data points in shot length distributions. The median shot length 

is shown to be a more robust statistic unaffected by shape of shot length distributions, and the impact of sound 

technology on Hollywood is analysed through looking at the median shot lengths of silent films produced between 

1920 and 1928 (n = 20, median = 4.4s [95.86% CI: 3.7, 5.1]) and sound films produced from 1929 to 1931 (n = 30, 

median = 6.9s [95.72% CI: 5.9, 8.7]). The results show that there is an increase in shot lengths in the early sound  

era (Mann-Whitney U = 33.5, p = <0.0001, PS = 0.0558), but that this change is much less than that described by 

studies using the mean shot length (HLΔ = 2.9s [95% CI: 1.8, 4.1]). Looking at the interquartile ranges of the silent 

films (median = 4.8s [95.86% CI: 4.3, 5.7]) and the sound films (median = 10.7s [95.72% CI: 8.8, 12.1]), we see that 

there is an increase by HLΔ = 5.5 seconds (95% CI: 4.1, 7.1), indicating that shot lengths in sound films show greater 

variation than those of the silent era (Mann-Whitney U = 4, p = <0.0001, PS = 0.0067). 
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The cinema is both machine and art, and one of the key 

questions in the study of the cinema is, how does film 

style change with the introduction of new filmmaking 

technologies? The introduction of synchronous sound in 

the late-1920s provides a case study of how technology 

can affect the aesthetics of the cinema, and the impact of 

sound on film style has been explored empirically 

through looking at the change in mean shot lengths from 

the silent to the sound eras (Bordwell et al. 1985, 

O’Brien 2005, Salt 1992). These studies have argued that 

with the coming of sound, shot lengths increased due to 

the aesthetic constraints the new sound technologies 

imposed on filmmakers in the transitional period of 

1928 to 1931. The use of the mean shot length is 

questionable due to the typically non-normal nature of 

the distribution of shot lengths in motion picture. This 

paper examines changes in shot length distributions 

with the introduction of sound technologies in 

Hollywood in the 1920s and 1930s by looking at median 

shot lengths and the interquartile range. 

Mean shot length or median shot length? 
The most commonly quoted statistic of film style is the 

mean shot length. However, the mean is not 

necessarily the most informative measure of the centre 

of a data set. The mean is a representative statistic of 

broadly symmetrical distributions, but will be 

displaced from the mass of the data for asymmetrical 

distributions. The mean is calculated using all the data 

points in a sample, and as such is sensitive to the 

behaviour of extreme values, which will have an undue 

influence on the mean and lead to a distorted 

interpretation of the data. The distribution of shot 

lengths in a motion picture is typically characterised by 

(i) its lack of symmetry – the data will be positively 

skewed with the mass of the data being less than the 

mean; and, (ii) the presence of a number of outlying 

data points where some shot lengths are unusually 

large. Consequently, the mean shot length is an 

unreliable statistic of film style. 

Several distributions have been suggested for the 

probabilistic modeling of shot length distributions, 

including lognormal, log-logistic, Weibull, Pareto, 

Poisson, and gamma distributions, although there is no 

consensus as to which model is generally considered the 

most reliable (Cotsaces et al. 2009, Taskiran and Delp 

2002, Truong and Venkatesh 2005, Vasconcelos and 

Lippman 2000).  

Trimming or Winsorising the data is undesirable as 

outlying shot lengths may be a significant element of a 

film’s style: removing the opening shot from Touch of 

Evil (1958) or the tracking shot of the traffic scene from 

Weekend (1967) from our analysis would be to take 

away the most distinctive (and certainly the most 

famous) aspects of these films’ style. It is often the 

unusual deployment of style that is of interest to the film 

analyst and so including this data is important for the 

analysis of film style. At the same time, it is necessary to 

ensure these unusual events do not distort our 

understanding of a film’s style in toto. 
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A superior measure of central tendency of shot 

length distributions is the median shot length. The 

median is the middle value when shot length data is 

ranked by order of magnitude, so that for any film 50% 

of shots will be less than the median and 50% will be 

greater than the median shot length. As it is based on the 

ranked data rather than the data itself, the median is 

resistant to the influence of outlying data points and 

locates the centre of a distribution irrespective of its 

shape. To understand how the data varies about the 

median we can use the minimum and maximum shot 

lengths, which define the extreme limits of the data; and 

the lower and upper quartiles, which like the median are 

positional values, and cut off the lower 25% and upper 

25% of the data. Together these five numbers – the 

minimum, lower quartile, median, upper quartile, and 

maximum – comprise the five number summary that 

characterise the distribution of shot lengths in a film. 

The range is the difference between the minimum and 

maximum shot lengths and contains all the data. The 

interquartile range is the difference between the lower 

and upper quartiles, and describes the dispersion of the 

middle 50% of the data around the median. 

The difference between the mean and median shot 

lengths can be demonstrated through looking at two 

films directed by Alfred Hitchcock: Easy Virtue (1928) 

and The Skin Game (1931). Shot length data for these 

films was collected from the Cinemetrics database 

(O’Brien 2006, 2007). The descriptive statistics for these 

films are presented in Table 1. The mean shot length of 

The Skin Game is approximately 2.6 times that of Easy 

Virtue, and we might conclude from this that shot 

lengths in The Skin Game are typically longer than those 

of Easy Virtue. However, there are some tell-tale 

indicators that this is not a sound inference. The shot 

lengths of both films are positively skewed and the mean 

is greater than the mass of the data for each film: For 

Easy Virtue the mean is greater than 65.11% of shots, 

and for The Skin Game it is greater than 77.44%. The 

standard deviation of The Skin Game is almost double 

the mean, pointing to a number of shot lengths that are 

far from the mean. Calculating the z-score of the 

maximum shot length tells us how far from the mean is 

the longest shot in the film. For Easy Virtue, the 

maximum shot length is 9.7 standard deviations from 

the mean; and for The Skin Game, the maximum is 4.9 

standard deviations from the mean. From this we can 

conclude that most of the shots in these films are less 

than the mean shot length, while there are also data 

points that are much greater than the mean. The mean 

shot length is, therefore, a poor indicator of the style of 

these films. 

Looking at the median shot lengths, we see that both 

films have the same value, with half the shots less than 

and half greater than 5.0 seconds. The large difference 

evident in the mean shot lengths is not replicated when 

using a more robust statistic. This does not mean that 

these films have identical distributions, and, looking at 

the overall data, two features stand out. The lower 

quartile of The Skin Game is 2.0 seconds – that is, 25% of 

the shots in this film are in the range between the 

minimum shot length (0.6s) and 2.0s. In Easy Virtue, 

approximately 5.7% of shots are less than or equal to 2.0 

seconds. This indicates that shot lengths in The Skin 

Game decreased and that the film is cut faster than Easy 

Virtue. At the same time we can also see that shot 

lengths increase above the lower quartile for The Skin 

Game, and so this film is also cut slower than Easy Virtue. 

Although both films have similar minimum shot lengths, 

there is a large difference in the maximum shot lengths, 

and the increased range indicates that shot lengths for 

The Skin Game are more diverse than for Easy Virtue. The 

difference between the lower quartile and the median is 

inferior for Easy Virtue (1.9s) than for The Skin Game 

(3.0s), and so the second 25% is more dispersed in the 

later film. Equally, the upper quartile of The Skin Game is 

greater than that of Easy Virtue, and the increased 

difference between the median and this value shows that 

the third 25% of the data is more widely dispersed in 

The Skin Game. The interquartile range of The Skin Game 

is greater than that of Easy Virtue, again indicating that 

the shot lengths of the later film are more spread out. 

 

TABLE 1 Descriptive statistics of shot length data for Easy Virtue (1928) and The Skin Game (1931) 

 

 
Easy Virtue (1928) The Skin Game (1931) 

Length (s) 4749.6 4663.3 

Shots 706 268 

Mean (s) 6.7 17.4 

Standard Deviation (s) 6.1 32.0 

Skew 3.8 3.0 

Minimum (s) 1.0 0.6 

Lower Quartile (s) 3.1 2.0 

Median (s) 5.0 5.0 

Upper Quartile (s) 8.3 14.7 

Maximum (s) 66.6 174.7 

Range (s) 65.6 174.1 

Interquartile Range (s) 5.2 12.7 
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FIGURE 1 The cumulative distribution functions of Easy Virtue (1928) and The Skin Game (1931) 

 

 

The difference in the distribution of shot lengths in 

these films can be seen clearly by comparing the 

cumulative distribution functions of each film, and this 

comparison is presented in Figure 1. It is clear that, 

although the two films have the same median shot 

length, they have different shot length distributions 

(Kolmogorov-Smirnov: D = 0.1927, p = <0.0001). The 

maximum absolute difference between these two films 

occurs at 2.0s – the lower quartile of The Skin Game. The 

proportion of shots below 5.3s is greater for The Skin 

Game than for Easy Virtue at any specified shot length, 

while the proportion of shots above 5.3s is greater for 

Easy Virtue at any specified shot length. It is clear from 

the displacement of the cumulative distribution 

functions relative to one another that half of the shots in 

The Skin Game are less than those of Easy Virtue, while 

half are greater.  

As Easy Virtue is a silent film and The Skin Game is a 

sound film, we may have concluded that, with the 

introduction of sound technologies, there is a change in 

shot length distributions, and, based on the mean shot 

lengths, that The Skin Game has a cutting rate that is very 

much slower than Easy Virtue. However, if we base our 

analysis on the median shot lengths and the five number 

summary, this inference cannot be justified. This does 

not mean that sound technologies did not have an 

impact on the length of shots in these films – the increase 

in the standard deviation, the upper quartile, 

interquartile range, and the maximum shot length in The 

Skin Game could be explained by changing production 

practices that resulted in longer takes. This would not, 

however, account for the fact that the sound film has a 

greater proportion of shots less than or equal to 2.0s, 

and our analysis of the style of these films needs to take 

this decrease in the cutting rate into account as well. An 

inference based on more solid reasoning is that the 

conversion to sound led to greater variation in shot 

lengths. 

In summary, the mean shot length is not a robust 

statistic of film style as it is affected greatly by the skew 

of the distribution of shot lengths and the presence of 

outlying data points. Use of the mean shot length could 

lead researchers to make flawed inferences. The median 

shot length is a robust statistic, and, when used in 

conjunction with the five number summary and the 

interquartile range, provides a much more reliable 

description of film style. 

The impact of sound technology on shot 

lengths in Hollywood cinema 
It is generally accepted that the introduction of 

synchronous sound in the late-1920s had an immediate 

impact on the style of Hollywood cinema as the film 

industry adapted to incorporate new technologies and 

filmmaking practices into its mode of production. Sound 

opened up a range of new aesthetic possibilities, but it 

also constrained the choices available to filmmakers and, 

in the short-term, is considered to have retarded the 

development of film style (see Bordwell et al. 1985: 298-

308, Chapman 2003: 92, Maltby 2003: 238-248, O’Brien 

2005, Williams 1992). Filmmaking became studio bound 

as early microphones, being omni-directional and highly 

sensitive to ambient sound, were unsuitable for location 

filming. This was also a problem within the studio, with 
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the mobile camera of the late-silent period imprisoned 

in a soundproof booth for the earliest sound films. The 

synchronous recording of sound and image made 

filmmaking a less flexible process, particularly for 

sound-on-disc systems. The length of takes was 

determined by dialogue and the image was edited to 

match the soundtrack, so that the recording of sound 

determined the tempo of a film. To avoid the monotony 

of scenes shot as a single take, multiple-camera shooting 

was used as a means of preserving narrative space by 

having several cameras film a scene simultaneously and 

then cutting between the different shots. Editing 

patterns became more formulaic as the master shot 

became crucial in guaranteeing the relationship between 

image and sound and coverage became standard. 

Reframing replaced cutting as a means of guiding the 

viewer’s attention, with an increase in panning and 

tacking shots. Bordwell et al. (1985: 308) summarise the 

impact of sound technology on Hollywood cinema: 

 

The differences between silent and sound visual style, then, can 

be seen as issuing in large part from attempts during the 

transitional years 1928-1931 to retain the power of editing in 

the classical style. Slightly longer takes, with more camera 

movement, emerged as functional equivalents for controlling 

spatial, temporal, and narrative continuity. Technical agencies 

worked to make the equivalents viable and efficient. It is during 

this period that basic premises of the classical style were 

transmitted into the sound cinema. 

 

The transition to sound film did not result in the 

emergence of a new film style in Hollywood. It was, 

rather, a process of assimilating new technologies into 

existing stylistic norms where possible and of adapting 

those norms when not.  

It is the increase in shot lengths is the most noted 

change in sound film style. To date, quantitative analyses 

of the impact of sound technology on Hollywood film 

style have used the mean shot length as a statistic of film 

style, and have consistently reported a slowing in the 

cutting rate from the silent to the sound era. Bordwell et 

al. (1985: 304) describe the change in shot lengths as an 

increase from a mean of approximately 5-6 seconds in 

1917-1927 to ~11 seconds in 1928-1934. Salt (1992: 

174, 214) quotes similar figures, with mean shot length 

for American films in the period 1924-1929 at 4.8s and 

increasing to 10.8s for the period 1928-1933. Although 

these studies do not quote measures of dispersion or 

confidence intervals making direct comparisons 

impossible, the general consensus amongst film scholars 

is that the introduction of sound technology caused shot 

lengths in Hollywood cinema to increase by 

approximately 6 seconds from ~5s to ~11s. A similar 

change in the mean shot lengths of European films has 

also been noted by both Salt (1992) and O’Brien (2005), 

and for the films of Ozu by Hauske (n.d.).  

The reliability of such claims is open to question due 

to the use of the mean shot length with skewed 

distributions with outlying data points. Many of the 

above results are also based on an analysis of shot 

lengths in the first 1800 seconds of a film, and this 

method may under- or over-estimate the mean shot 

length of the whole film. By analysing the change in the 

median shot lengths and the interquartile range of a 

sample of silent films and a sample of sound films 

produced in Hollywood in the 1920s and 1930s, we can 

test the hypothesis that such a change in film style 

occurred such as that described in empirical studies to 

date did, in fact, occur. 

Methods 

Shot length data was collected from silent and sound 

films produced in Hollywood selected from the 

Cinemetrics database (Date accessed: 7 August 2009). 

Shot length data was not collected from films where the 

submitter had acknowledged errors in the process of 

data entry. Shot length data was not collected from films 

for which multiple submissions had been made unless it 

was possible to judge which submission could be 

considered more reliable. In interpreting the results 

presented here it is important to bear in mind that the 

accuracy of data produced using the Cinemetrics 

software is dependent on the response time of the 

submitter to observing a cut, and this will inevitably 

incorporate some observational error into the results. 

For this reason, the data are best regarded as estimates 

of a film’s style even though all the shot length data has 

been included. 

Statistical Analyses 

The mean shot length is used as a means of comparing 

the samples used here with other studies, and the 

difference between the sample means was tested using 

an unequal variances t test. The median shot lengths for 

each sample were compared using the Mann-Whitney U 

test. To analyse the variation in shot lengths between 

silent and sound films the interquartile ranges of the 

films in each sample were also compared. A two-tailed P-

value of less than 0.05 considered significant. The effect 

size of the difference between the two samples was 

quantified using Hodges-Lehmann estimator of the 

median difference (HLΔ) and the probability of 

superiority (PS) [1]. All statistical analyses were carried 

out using Microsoft Excel 2007. 

Results 

Data was collected from a total of 20 silent films 

produced from 1920 and 1928 inclusively, and the 

descriptive statistics are presented in Table 2. Data was 

collected for 30 sound films produced from 1929 to 

1931 inclusively (10 from each year), and the 

descriptive statistics are presented in Tables 3A to 3C. 

There are no significant differences between the median 

shot lengths of films for each year of the sound sample 

(KW-ANOVA: Hc = 2.6550, p = 0.2651). 
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The sample mean shot length of the silent films is 

6.0s (95% CI: 5.5, 6.5), and for the sound films is 12.7s 

(95% CI: 11.3, 14.1). These values are greater than those 

reported by earlier studies for Hollywood films. This 

may be attributed to the use of the first 30-40 minutes of 

a film as a sample of the overall distribution of shot 

lengths in earlier studies and the variability in the data 

submitted to the Cinemetrics database. The difference 

between the two samples is consistent with that 

indicated by earlier studies – the mean shot length of the 

sound films is approximately 6 seconds greater than that 

of the silent films (difference-of-means = 6.7s [95% CI: 

4.9, 8.4], t (36) = 9.1837, p = <0.0001).  

All the films in both samples are positively skewed 

with outlying data points. Consequently, the mean shot 

length is not regarded as a reliable statistic of style.  

The sample median shot length of the silent films is 

4.4s (95.86% CI: 3.7, 5.2) and that of the sound films is 

6.9s (95.72% CI: 5.9, 8.7), and the difference between 

the median shot lengths in the two samples is 

significant: U = 33.5, p = <0.0001. The low value of the 

probability of superiority shows that the median shot 

length of a sound film is considerably more likely to be 

greater than that of a silent film (PS = 0.0558), and this 

supports the argument that the introduction of sound 

technologies had a general effect on the distribution of 

shot lengths in Hollywood cinema during the 

transitional period. However, the size of that change is 

much smaller than that predicted by the mean shot 

length. Specifically, there is an increase in median shot 

lengths from the silent to the sound films by HLΔ = 2.9s 

(95% CI: 1.8, 4.1). The distribution of the median shot 

lengths for each sample is presented in Figure 2.  

Looking at the interquartile ranges of these films we 

see much greater variation in the shot lengths of the 

sound films compared to the films in the silent sample. 

The median of the interquartile ranges of the silent films 

is 4.8 seconds (95.86% CI: 4.3, 5.7) and that of the 

interquartile ranges of the sound films is 10.7 seconds 

(95.72% CI: 8.8, 12.1), and the difference between the 

two samples is significant: U = 4, p = <0.0001. The 

interquartile range of a sound film is considerably more 

likely to be greater than that of a silent film (PS = 

0.0067), and the increase in the interquartile range from 

the silent to the sound films is estimated to be HLΔ = 5.5 

seconds (95% CI: 4.1, 7.1). The distribution of the 

interquartile ranges for each sample is presented in 

Figure 3. 

While it is generally considered that editing practices 

became more uniform in the transitional period due to a 

loss of flexibility at both the shooting and editing stages 

of production, the results presented here indicate that 

early sound films show much greater variation in shot 

lengths than silent films. This variation can be seen in 

the greater dispersion of median shot lengths in the 

early sound era compared to the silent period. It is clear 

from Figure 2 that there is greater variation in the 

median shot lengths of the sound films than those of the 

silent films. The range of median shot lengths of the 

silent films is 2.5s, and the interquartile range is 1.5s; 

while the corresponding figures for the sound films are 

8.4s and 3.3s respectively. It is also evident in the films 

themselves: the increase in the interquartile ranges 

shows that the middle 50% of shots in a sound film are 

typically spread over a wider range of shot lengths than 

those of a silent film. 

 

 
 

FIGURE 2 The distribution of median shot lengths for silent films (n = 20) and sound films (n = 30) produced in Hollywood, 

1920 to 1931. 
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FIGURE 3 The distribution of interquartile ranges for silent films (n = 20) and sound films (n = 30) produced in Hollywood, 

1920 to 1931. 

 

Conclusion 
Shot length distributions are typically characterised by 

two features: (1) they are positively skewed, and (2) 

they have a number of outlying data points. 

Consequently, the mean shot length is an unreliable 

statistic of film style as it will be displaced from the mass 

of the data, and unduly affected by unusually large shot 

lengths. The median shot length is a superior measure of 

central tendency of the distribution of shot lengths in a 

motion picture, as it is unaffected by the asymmetry of 

the data and is robust when dealing with outlying shot 

lengths, allowing all the data to be used without leading 

to erroneous conclusions. 

This paper has presented for the first time a study of 

median shot lengths of silent and sound films. The 

results support the conclusions of earlier studies that 

the shift from silent to sound cinema led to an overall 

increase in shot lengths but the scale of this increase is 

shown to be smaller than that predicted by studies using 

the mean shot length. There is also an increase in the 

variation of shot lengths used in sound films, suggesting 

that while sound cinema may have lead to the 

emergence of formulaic editing patterns it also produced 

a greater degree of variability in shot lengths that is not 

evident in silent cinema. These changes in the shot 

length distribution of early Hollywood sound films may 

be explained by existing historical accounts of the need 

to accommodate new technologies and new working 

practices into the mode of production and film style of 

classical Hollywood cinema.  

Notes 
1. The probability of superiority is the probability that 

a median shot length/interquartile range drawn at 

random from the sample of silent films is greater 

than one drawn at random from the sample of 

sound films, and is estimated by dividing the result 

of the Mann-Whitney U test by the product of the 

sample sizes:  
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The most extreme results possible are (i) PS = 0.0, 

where the median shot length/interquartile range 

of every silent film is inferior to those of the sound 

films; and, (ii) PS = 1.0, where the median shot 

length/interquartile range of every silent film is 

superior to those of the sound films. Where there is 

no difference in the samples, PS = 0.5.  
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TABLE 2 Statistical summary of shot length data for silent films produced from 1920-1928 

 

 

Number, 

Please? 
Kid, The

†
 

Bell Hop, 

The 

Paleface, 

The 
Cops

‡
 

Down to the 

Sea in Ships 

Moran of the 

Lady Letty 
Safety Last 

Our 

Hospitaltity 

White Rose, 

The 

 
1920 1921 1921 1922 1922 1922 1922 1923 1923 1923 

Length (s) 1414.1 2964.2 1316.5 1232.1 1275.6 5607.7 3974.3 4302.2 4306.8 7868.8 

Shots 316 441 254 239 184 996 882 881 625 1082 

Mean (s) 4.5 6.7 5.2 5.2 6.9 5.6 4.5 4.9 6.9 7.3 

95% Confidence Interval 4.0, 4.9 6.1, 7.3 4.6, 5.8 4.6, 5.7 6.1, 7.7 5.3, 5.9 4.2, 4.8 4.6, 5.2 6.5, 7.3 6.9, 7.9 

Standard Deviation (s) 4.1 6.5 4.8 4.3 5.5 4.6 3.9 5.0 5.4 5.4 

Skew 2.6 2.6 3.0 1.9 2.1 3.1 2.1 3.3 2.1 2.9 

Minimum (s) 0.1 0.1 0.5 0.6 1.0 0.5 0.1 0.1 1.0 0.8 

Lower Quartile (s) 2.1 2.3 2.0 2.1 2.9 2.8 1.8 1.8 3.1 3.9 

Median (s) 3.2 4.4 3.9 3.5 5.2 4.4 3.2 3.4 5.3 5.7 

95% Confidence Interval
*
 3.0, 3.5 4.1, 4.9 3.1, 4.6 2.9, 4.5 4.5, 6.1 4.1, 4.6 2.9, 3.4 3.2, 3.6 4.9, 5.8 5.5, 6.1 

Upper Quartile (s) 5.3 8.7 6.4 7.0 9.5 7.1 6.0 6.1 9.0 9.2 

Maximum (s) 29.7 57.2 42.4 29.5 36.7 49.5 30.0 46.6 40.0 52.8 

Range (s) 29.6 57.1 41.9 28.9 35.7 49.0 29.9 46.5 39.0 52.0 

Interquartile Range (s) 3.3 6.4 4.4 4.9 6.6 4.3 4.2 4.3 5.9 5.3 

* Conservative estimate based on binomial distribution – confidence intervals are at least 95%. † Data submitted by Charles O’Brien, 14 January 2008, ‡ Data submitted by John C, 10 October 2006. 
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TABLE 2 (continued) Statistical summary of shot length data for silent films produced from 1920-1928 

 

 

Navigator, 

The 
Sherlock, Jr. 

Marriage 

Circle, The 

Freshman, 

The 

Phantom of the 

Opera, The 

Gold Rush, 

The 

Sorrows of 

Satan, The 
Show, The 

General, 

The
†
 

Steamboat 

Bill, Jr. 

 
1924 1924 1924 1925 1925 1925 1926 1927 1927 1928 

Length (s) 3496.5 2580.8 5043.4 4454.7 5387.3 5634.8 5982.8 4537.4 4441.2 4108.7 

Shots 505 341 907 1010 932 869 856 965 628 575 

Mean (s) 6.9 7.6 5.6 4.4 5.8 6.5 7.0 4.7 7.1 7.1 

95% Confidence Interval 6.4, 7.5 6.6, 8.6 5.2, 5.9 4.2, 4.6 5.4, 6.2 6.1, 6.9 6.6, 7.3 4.5, 4.9 6.6, 7.5 6.5, 7.8 

Standard Deviation (s) 6.3 9.4 5.5 3.3 6.2 6.4 5.3 3.5 5.8 7.9 

Skew 2.4 8.5 3.4 2.1 6.3 2.8 2.4 2.0 3.0 4.9 

Minimum (s) 0.7 0.7 0.1 0.2 0.7 0.6 0.7 0.2 0.3 1.3 

Lower Quartile (s) 2.8 3.1 2.4 2.2 2.5 2.5 3.6 2.4 3.3 3.0 

Median (s) 4.9 5.1 3.7 3.4 4.1 4.3 5.7 3.7 5.4 4.8 

95% Confidence Interval
*
 4.5, 5.4 4.6, 5.7 3.6, 3.9 3.2, 3.6 3.8, 4.3 3.9, 4.7 5.3, 5.9 3.5, 3.9 5.1, 5.8 4.5, 5.3 

Upper Quartile (s) 8.5 9.2 6.3 5.9 6.9 8.3 8.3 6.0 8.8 8.0 

Maximum (s) 47.0 138.8 60.9 29.2 103.5 53.7 42.5 24.4 54.8 85.3 

Range (s) 46.3 138.1 60.8 29.0 102.8 53.1 41.8 24.2 54.5 84.0 

Interquartile Range (s) 5.7 6.1 3.9 3.7 4.4 5.8 4.7 3.6 5.5 5.0 

* Conservative estimate based on binomial distribution – confidence intervals are at least 95%. † Data submitted by Charles O’Brien, 1 February 2008. 
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TABLE 3A Statistical summary of shot length data for sound films produced in 1929 

 

 The Lady 

Lies 
Tanned Legs Letter, The 

New York 

Nights 
Salute 

Mexicali 

Rose 

Charming 

Sinners 
Applause

†
 

Battle of 

Paris, The 

Love 

Parade, The 

Length (s) 4314.9 3886.5 3526.0 3740.1 5008.7 3531.0 3826 4657.8 4055.9 6289.0 

Shots 429 369 258 359 368 479 330 315 359 489 

Mean (s) 10.1 10.5 13.7 10.4 13.6 7.4 11.6 14.8 11.3 12.9 

95% Confidence Interval 8.6, 11.5 8.9, 12.1 11.7, 15.6 9.3, 11.5 12.0, 15.2 6.8, 7.9 9.9, 13.3 11.4, 18.2 10.1, 12.5 11.2, 14.5 

Standard Deviation (s) 14.9 15.7 15.9 10.7 15.2 6.4 16.0 30.7 11.8 18.6 

Skew 7.3 3.7 4.3 2.8 3.7 2.2 3.6 6.1 2.6 3.7 

Minimum (s) 1.2 0.1 0.9 0.4 0.1 0.8 0.5 0.9 0.7 1.0 

Lower Quartile (s) 3.9 2.9 4.9 3.9 4.8 3.1 3.5 3.3 3.6 3.4 

Median (s) 6.2 5.4 9.5 6.9 8.9 5.3 6.5 5.6 7.5 6.9 

95% Confidence Interval
*
 5.8, 6.8 4.7, 6.0 7.9, 10.6 6.1, 7.8 8.0, 10.0 4.9, 6.0 5.5, 7.4 5.0, 6.7 6.2, 8.9 6.0, 7.6 

Upper Quartile (s) 10.9 10.7 15.9 12.3 16.6 9.2 12.4 13.3 14.0 14.4 

Maximum (s) 188.5 115.2 152.8 93.3 144.4 45.2 111.3 294.8 77.4 143.0 

Range (s) 187.3 115.1 151.9 92.9 144.3 44.4 110.8 293.9 76.7 142.0 

Interquartile Range (s) 7.0 7.8 11.0 8.4 11.8 6.2 8.9 10.0 10.4 11.0 

* Conservative estimate based on binomial distribution – confidence intervals are at least 95%. † Data submitted by Kira Vorobiyova, 6 June 2009. 
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TABLE 3B Statistical summary of shot length data for sound films produced in 1930 

 

 

Lottery 

Bride, The 

Playboy of 

Paris, The 

Behind the 

Make-Up 

True to the 

Navy 

Born 

Reckless 

Devil's 

Holiday, The 

Song o'My 

Heart 

Animal 

Crackers 

Check and 

Double Check 

Reaching the 

Moon 

Length (s) 3917.1 4246.1 3982.1 4184.6 4477.8 4416.1 5473.2 5728.3 4521.4 4214.9 

Shots 438 447 267 333 297 272 306 281 333 283 

Mean (s) 8.9 9.5 14.9 12.6 15.1 16.2 17.9 20.4 13.6 14.9 

95% Confidence Interval 7.8, 10.1 8.3, 10.7 13.0, 16.8 10.9, 14.2 13.1, 17.1 14.1, 18.4 16.2, 19.6 17.5, 23.3 12.0, 15.2 12.8, 17.0 

Standard Deviation (s) 12.0 13.0 15.7 15.6 17.5 17.8 15.3 24.6 15.1 18.1 

Skew 4.1 3.3 2.4 2.8 2.9 2.6 1.9 3.9 2.7 3.2 

Minimum (s) 0.5 0.6 1.0 0.6 0.8 0.9 0.1 1.4 1.1 1.3 

Lower Quartile (s) 3.0 2.3 4.5 3.3 4.4 5.0 8.0 7.0 4.6 4.6 

Median (s) 5.4 4.9 9.1 6.8 9.4 10.0 12.4 13.0 8.0 8.7 

95% Confidence Interval
*
 4.7, 5.9 4.3, 5.8 7.7, 11.4 5.8, 8.1 7.9, 10.6 8.6, 11.7 11.2, 14.2 11.3, 15.2 6.9, 9.8 7.3, 10.0 

Upper Quartile (s) 9.8 10.6 19.3 15.4 17.5 20.7 23.6 23.0 16.0 16.9 

Maximum (s) 109.7 93.8 119.9 101.0 123.6 115.0 93.9 212.6 93.2 137.0 

Range (s) 109.2 93.2 118.9 100.4 122.8 114.1 93.8 211.2 92.1 135.7 

Interquartile Range (s) 6.8 8.3 14.8 12.1 13.1 15.7 15.6 16.0 11.4 12.3 

* Conservative estimate based on binomial distribution – confidence intervals are at least 95%. 
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TABLE 3C Statistical summary of shot length data for sound films produced in 1931 

 

 

Waterloo 

Bridge 
Dracula

†
 

Kept 

Husbands 

Stolen 

Heaven 

Parlour, Bedroom, 

and Bath 
Arrowsmith 

Lady Refuses, 

The 

Bad 

Company 

Palmy 

Days 

Free Soul, 

A 

Length (s) 4733.2 4383.3 4452.3 4104.0 4285.3 5831.6 4219.9 4457.6 4544.4 5548.4 

Shots 205 471 407 228 451 463 494 505 562 461 

Mean (s) 23.1 9.3 10.9 18.0 9.5 12.6 8.5 8.8 8.1 12.0 

95% Confidence Interval 19.0, 27.2 8.3, 10.3 10.0, 11.9 15.6, 20.4 8.4, 10.6 11.5, 13.7 7.7, 9.4 7.8, 9.9 7.5, 8.7 10.8, 13.3 

Standard Deviation (s) 29.9 11.2 9.9 18.1 11.7 12.1 9.4 11.8 7.2 13.8 

Skew 3.0 7.0 2.3 2.1 3.1 2.0 3.2 3.8 2.4 2.4 

Minimum (s) 0.9 0.3 0.9 1.6 0.7 0.2 1.0 0.4 0.4 0.9 

Lower Quartile (s) 5.2 3.3 4.4 6.4 2.5 4.6 3.0 2.4 3.5 2.9 

Median (s) 13.2 5.9 8.0 11.7 4.9 8.6 5.4 4.8 5.9 6.6 

95% Confidence Interval
*
 10.3, 16.2 5.3, 7.0 6.9, 8.9 9.9, 14.1 4.2, 6.0 7.8, 9.6 4.9, 5.9 4.3, 5.4 5.4, 6.4 5.8, 7.7 

Upper Quartile (s) 29.6 12.1 13.9 21.5 11.8 15.6 10.0 10.7 9.8 16.0 

Maximum (s) 184.7 167.2 71.6 103.0 97.6 67.6 81.5 108.9 45.3 95.4 

Range (s) 183.8 166.9 70.7 101.4 96.9 67.4 80.5 108.5 44.9 94.5 

Interquartile Range (s) 24.4 8.8 9.5 15.2 9.3 11.0 7.0 8.3 6.3 13.1 

* Conservative estimate based on binomial distribution – confidence intervals are at least 95%. † Data submitted by Charles O’Brien, 11 July 2008. 

 

 

 

 

 


