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Metric Analysis of Source Code Readability
using Regression Analysis
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Abstract  Software maintenance accounts for a large portion of the software life cycle cost. In the software
maintenance phase, comprehending the legacy source code is inevitable, which takes most of the time. Source code
readability is a metric of the extent of code readers’ difficulty of code comprehension based on the source code
itself. The better the code is readable, the easier it is for code readers to comprehend the source code. This paper
proposes novel source code readability metric to quantitative measure the extent of current source code under
development, which is more enhanced measurement method than previous research that dichotomously judges
whether the source code was readable or not. As an evaluation, we carried out a survey and analyzed them with
Regression Analysis to find best parameters of the metric.
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Fig. 1. Equation for measuring source code readability
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Residuals:
Min 1g median 3qQ Max
-1.07130 -0.27882 0.03493 0.37126 0.83169

coefficients:
Estimate std. Error t value Pr(>|t])

(Intercept) 7.442e+00 9.634e-01 7.725 1.17e-09 #=*®
Loc -2.288e-02 1.156e-02 -1.979 0.05428 .
numofMethodInvocation -1.479e-02 1.1l6e-02 -1.325 0.19226
numoferanch 9.152e-03 4.270e-02 0.214 0.83132
numofLoops 4.657e-02 7.676e-02 0.607 0.54720
numofAssignment 1.409e-02 2.394e-02 0.588 0.55928
numofComments 5.089e-02 2.503e-02 2.033 0.04821 *
numofBlankLines 4.302e-02 2.774e-02 1.551 0.12826
numofstringLiteral 3.473e-02 1.971e-02 1.762 0.08522 .
numofarithmatifcoperators  -1.118e-02 3.236e-02 -0.345 0.73145
numofLogicaloperators 1.069e-01 1.029e-01 1.038 0.30490
numofeitoperators -1.034e+00 7.053e-01 -1.466 0.14981
AverageofvariablenameLength -4.113e-02 1.379e-01 -0.298 0.76700
AverageLineLength 2.805e-05 6.392e-03 0.004 0.99652
maxNestedControl -1.704e-01 6.125e-02 -2.781 0.00801 **
programvolume -1.049e-03 4.775e-04 -2.196 0.03351 *
entropy -3.435e-01 1.623e-01 -3.349 0.00170 #=*
signif. codes: 0 *##%' 0.001 ***' 0.01 **' 0.05 ‘.’ 0.1 * ' 1

residual standard error: 0.5492 on 43 degrees of freedom

Multiple R-squared: 0.7717, Adjusted R-squared: 0.6867

F-statistic: 9.084 on 16 and 43 DF, p-value: 3.937e-09
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Fig. 4. Multiple linear regression result using whole
metric

Residuals:
Mmin 1o median 3qQ Max
-1.04081 -0.34491 0.01728 0.41666 0.81618

Coefficients:
Estimate std. Error t value Pr{=|t|)

(Intercept) 7.4219960 0.5558859 13.352 < 2e-16 ***
Loc -0.0203190 0.0066990 -3.033 0.00377 #=*
numofComments 0.0399795 0.0228265 1.751 0.08576 .
numofelankLines 0.0369742 0.0224644 1.646 0.10582
numofBitoperators -0.7550834 0.5506277 -1.371 0.17617
maxNestedControl -0.1525998 0.0451605 -3.379 0.00139 *=*
programvoTlume -0.0005915 0.0001940 -3.049 0.00361 **
entropy -0.6106970 0.1280578 -4.769 1.54e-05 #**
signif. codes: 0 f=#*' 0.001 ‘**' 0.01 **' 0.05 *.' 0.1 ' ' 1

rResidual standard error: 0.5269 on 52 degrees of freedom
Multiple R-squared: 0.7459, Adjusted R-squared: 0.7117
F-statistic: 21.81 on 7 and 52 DF, p-value: 2.05le-13
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Fig. 5. Optimized model using step—wise method
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signif. codes: 0 #=*' 0,001 “**' 0.01 “*' 0.05 “." 0.1 ' 1
Residual standard error: 0.5572 on 13 degrees of freedom

Multiple R-squared: 0.929, adjusted R-squared: 0.6776
F-statistic: 3.695 on 46 and 13 DF, p-value: 0.006712
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Fig. 6. Non—linear regression result using whole
metric

signif. codes: 0O ‘***' 0,001 ***' 0.01 ‘*’ 0.05 “." 0.1 * ' 1
Residual standard error: 0.507 on 17 degrees of freedom

mMultiple R-squared: 0.9231, Adjusted R-squared: 0.7331
F-statistic: 4.858 on 42 and 17 DF, p-value: 0.0004656
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Fig. 7. Result of optimized non—linear regression
model
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Readability = (-0.020)*LOC + 0.040*numOfComments
+ 0.037*numOfBlankLines + (-0.755)*numOfBitwiseOperators
+ (-0.153)*maxNestedControl + (-0.001)*programVolume
+ (-0.611)*entropy + 7.442
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Fig. 8. Model for measuring readability score
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