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Abstract: As for two sets of data, their qualitative distribution difference can be derived by using traditional statis-

tical methods, while their mean value difference can be derived from quantitative difference (QD). A base-golden 

ratio logarithm is called as a golden logarithm, the authors found that a new natural constant can express the golden 

ratio, and its golden logarithm maintains unchanged, and called it as self-similar constant. The self-similar constant 

can not only express some fundamental physical constants, but also express some sports records and physiological 

limits. The authors used the self-similar constant to express the QD in athletic performance characteristic parameters 

in such 3 aspects as molecular cell level, tissue or organ level and overall level, and further discussed the QD’s pre-

liminary applications in sports science. 
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World records   1)  RD2) 
100 m  Usain Bolt 2009 9.58 s � 14 847.014 5/715 ��9.579 999 999 7.5×10-11

200 m  Usain Bolt 2009 19.19 s � 155 346.756/5 722 ��19.189 999 999 7 1.4×10-11

400 m  Michael Johnson 1999 43.18 s � 25 120.7/726 ��43.179 996 8.7×10-8 
800 m  David Lekuta Rudisha 2012 100.91 s � 327 427.804 8/7 722 ��100.909 999 999 7.8×10-12

1 500 m  Hicham El Guerrouj 1998 206.00 s � 38 237.7/781 ��205.999 98 8.1×10-8 
110 m  Aries Merritt 2008 12.80 s � 16 914.9/722 ��12.799 996 3.0×10-7 

 Javier Sotomayor 1993 2.45 m � 8.234 5/��2.449 999 7 1.1×10-7 
 Mike Powell 1991 8.95 m � 135 663.1/7 785 e�8.949 999 95 5.1×10-9 

 Jonathan Edwards 1995 18.29 m � 179 903/7 785 e�18.289 998 8.5×10-8 
1)http://www.iaaf.org/records/by-category/world-records 2)RD (Relative difference) 

n n n

e� m m

e� m

l
l 2l l



 
74 

 

l

l
a a a a

l
a
a
a
a  a

a a a a

l
a a a a

l

l

l
l

a a a a a a a
a a

a

a

a a

a

a

a

a

a

a a

l
a

a4 a2 a1 a5 a3 a2 a6 a4 a3

a

a
a4 a2 a1 a2

a1



 
75  

 

a4

a2 ( )a1 a2 a1)

a2

a2 a1)

a2

a1 a2

a1

a2 a1

a1

a
a5 a3 a2 a3

a2

a1

a2 a1

a5 a3 a2

a4 a2 a1

a3

a2 a3



 
76 

 

a5 a3

a3

a3

a
a6 a4 a3 a4 a3

a5 a3 a2

a4 a2 a1

a6 a4 a3

a5 a3 a2

a3

a6

a2

l

a l a10 a11

a11

a10

a10

/s QD a10 a11 a9 a8 QD
2007 10.03     0.095 4
2008 9.69 0.071 7  0.023 7
2009 9.58 0.023 7  

9.64 9.64
 

2010 9.82 0.051 4 0.051 4
2011 9.76 0.012 7

9.79 
0.038 7

2012 9.63 0.027 9  
9.74 

0.010 8
2013 9.77 0.030 0   0.040 8
2014 9.98 0.044 2   0.085 0
2015 9.79 0.039 9   

9.79

0.045 1       
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 /s QD a10 a11 a9 QD
2003 10.02    0.063 
2004 9.87 0.031  0.032 
2005 9.77 0.021 0.011 
2006 9.77 0.000 0.011 
2007 9.74 0.006 4 0.004 3
2008 9.72 0.004 3 

9.75 

 
2009 9.82 0.021 0.021 
2010 9.82 0.000 0.021 
2011 9.78 0.008 5 0.012 8
2012 9.85 0.001 5 

9.82 

9.79 

0.028 
2013 10.02 0.036   0.063 
2014 9.87 0.031 0.032 
2015 9.81 0.012 7 

9.84 9.84 
0.019 2      
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