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A prediction of the development of modern Olympic track and field 
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School of Physical Education Southwest University Chongqing 400715 China

Abstract: By utilizing model GM(1,1) in the grey theory, the author analyzed the development of modern Olympic 

track and field events, made a prediction, and revealed the following findings: in track events, long distance events 

were developed faster than short distance events; men’s marathon and 50km walking race as well as women’s 

10,000m run were developed the fastest; in field events, throwing events were developed better than jumping 

events; men’s discus throw, weight throw, pole vault, decathlon and javelin as well as women’s javelin, high jump, 

heptathlon and shot put showed a trend of developing; in general, men’s track and field events were developed bet-

ter than women’s track and field events. Based on these findings, the author gave out a confidence interval of 95% 

for best performances in future Olympic Games. 
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X(0)(k)+az(1)(k)=b

a
bxkX )1()1( )0()1( e-ak+

a
b k=1 2 3 n

X (0)(k+1)= X (1)(k+1)- X (1)(k) k=1 2 3
n a b

a
a

a

a

1)

23~29 25~29 23~29 25~29

100 m -0.003 319 7 -0.003 739 5  0.003 523 9 -0.002 767 7 

200 m -0.003 133 8 -0.001 862 10  0.003 172 8 -0.004 238 4 

400 m  0.000 817 13  0.002 142 14  0.004 034 10  0.005 725 11 

800 m  0.002 989 15  0.005 332 15 -0.001 255 4 -0.007 182 2 

1 500 m -0.004 863 3 -0.003 006 7  0.005 155 11 -0.003 728 5 

5 000 m 

10 000 m 

-0.001 296 

-0.003 808 

11 

4

-0.006 418 

-0.001 938 

4

9

-

-0.009 820 

-

1

-

-0.010 652 

-

1

3 000 m  0.001 706 14 -0.001 209 11 - - - - 

110/100 m -0.001 825 10 -0.001 158 12  0.000 136 5 -0.003 196 6 

400 m -0.003 780 5 -0.008 095 3 -0.002 147 3 -0.001 399 8 

4×100 -0.002 669 9 -0.003 466 6  0.000 348 6  0.002 054 9 

4×400 -0.000 484 12  0.001 272 13  0.002 122 7 -0.005 341 3 

-0.006 574 1 -0.013 576 1 -0.003 171 2  0.002 865 10 

20 km -0.003 416 6 -0.002 998 8 - - - - 

50 km -0.005 377 2 -0.010 162 2 - - - - 

1) 5 000 m 3 000 m 20 km 10 000 m 1988~2009
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23~29 25~29 23~29 25~29

-0.000 968 5 -0.003 394 7 0.002 529 2 0.002 455 3 

0.003 538 3 0.002 868 4 - - - - 

-0.006 970 8 -0.005 143 8 -0.008 651 3 -0.002 274 5 

-0.001 942 6 -0.006 643 9 - - - - 

-0.008 670 9 -0.001 458 6 -0.011 579 4 0.002 406 4 

0.003 516 4 0.007 254 1 -0.020 196 6 -0.002 800 6 

-0.005 492 7 0.006 418 2 - - - - 

0.007 715 1 0.004 025 3 0.002 564 1 0.018 783 1 

0.007 116 2 0.001 744 5 -0.012 112 5 0.003 354 2 
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x(1)(k+1)=[x(1)(0)+
a
b ]e-ak+

a
b 29 29

/%
/

%
T
P

100 m x k+1)=-2 650.750 8 e-0.003 739k+2 660.710 8 9.74 s 9.71 s 0.73 99.27 >0.05 

200 m x k+1)=-10 578.994 5 e-0.001 862k+10 599.004 5 19.30 s 19.56 s 1.59 98.41 >0.05 

400 m x k+1)=20 349.513 7 e0.002 142k-20 306.013 7 43.75 s 43.91 s 0.34 99.66 >0.05 

800 m x k+1)=19 332.775 4 e0.005 332k-19 229.115 5 1 min44.64 s 1min45.02 s 0.56 99.44 >0.05 

1 500 m x k+1)=-71 536.477 3 e0.003 006k+71 756.597 3 3 min32.94 s 3 min32.77 s 0.46 99.54 >0.05 

5 000 m x k+1)=-125 301.542 2 e-0.006 418k+126 094.062 3 12 min57.82 s 13 min06.28 s 1.38 98.62 >0.05 

10 000 m x k+1)=-843 200.445 2 e-0.001 983k+844 868.145 2 27 min01.17 s 27 min03.22 s 0.26 99.74 >0.05 

3 000 m x k+1)=-407 387.015 4 e-0.001 209k+407 875.855 4 8 min10.34 s 8 min10.28 s 1.01 98.99 >0.05 

110 m x k+1)=-11 206.954 0 e-0.001 158k+11 220.074 0 12.93 s 12.92 s 0.19 99.81 >0.05 

400 m x k+1)=-5 866.777 2 e-0.008 098k+5 913.557 2 47.25 s 46.16 s 2.07 97.93 >0.05 

100 m x k+1)=-10 928.699 0 e-0.003 466k+10 966.099 0 37.10 s 37.42 s 0.68 99.32 >0.05 

400 m x k+1)=-138 634.740 446 e-0.001 272k+138 810.480 4 2 min55.39 s 2 min55.57 s 0.12 99.88 >0.05 

x k+1)=-9 825.784 4 e-0.013 576k+9 959.014 4 2 min06.32 s 2 min07.02 s 0.62 99.38 >0.05 

20 km x k+1)=-26 597.953 1 e-0.002 998k+26 679.103 1 1 h19 min1 s 1 h18 min91 s 0.50 99.50 >0.05 

50 km x k+1)=-22 118.988 3 e-0.010 162k+22 349.118 3 3 h37 min9 s 3 h39 min91 s 0.22 99.78 >0.05 

x k+1)=-701.531 3 e-0.003 394k+703.871 3 2.36 m 2.35 m 0.42 99.58 >0.05 

x k+1)=2 056.337 1 e0.002 868k-2 050.537 1 5.96 m 5.95 m 0.20 99.80 >0.05 

x k+1)=-1 668.772 9 e-0.005 143k+1 677.442 9 8.34 m 8.42 m 0.88 99.12 >0.05 

x k+1)=-2 717.558 3 e-0.006 643k+2 735.728 3 17.67 m 17.63 m 0.45 99.55 >0.05 

x k+1)=-14 725.520 6 e-0.001 458k+14 747.220 6 21.56 m 21.36 m 0.85 99.15 >0.05 

x k+1)=9 218.447 4 e0.007 254k-9 153.327 4 68.82 m 68.59 m 3.24 96.76 >0.05 

x k+1)=12 542.687 5 e0.006 418k-12 460.147 5 82.02 m 82.33 m 0.96 99.04 >0.05 

x k+1)=21 805.186 5 e0.004 025k-21 805.526 5 90.57 m 89.38 m 1.51 98.49 >0.05 

x k+1)=5 019 966.888 8 e0.001 744k-5 011 355.888 8 8 791  8 810  0.90 99.10 >0.05 
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x(1)(k+1)=[x(1)(0)+
a
b ]e-ak+

a
b 29 29

/%
/

%
T
P

100 m x k+1)=-3 942.928 3 e-0.002 767k+3 953.748 3 10.78 s 10.80 s 0.64 99.36 >0.05

200 m x k+1)=-5 220.183 763 e-0.004 238k+5 241.993 7 21.74 s 21.79 s 0.46 99.54 >0.05
400 m x k+1)=8 500.441 5 e0.005 725k-8 451.611 6 49.62 s 49.65 s 0.06 99.94 >0.05
800 m x k+1)=-16 425.319 4e-0.007 182k+16 540.829 4 1 min54.87 s 1 min55.03 s 0.30 99.70 >0.05
1 500 m x k+1)=-65 130.434 5e-0.003 728k+65 365.734 5 4 min00.23 s 3 min59.66 s 0.86 99.14 >0.05
10 000 m x k+1)=204 172.435 4e-0.009 19k+206 077.125 4 29 min54.66 s 29 min17.04 s 0.49 99.51 >0.05
100 m x k+1)=-3 947.043 3e-0.003 196k+3 959.683 2 12.54 s 12.47 s 0.64 99.36 >0.05
400 m x k+1)=-37 869.241 622e-0.001 399 k+37 922.471 6 52.64 s 52.71 s 0.17 99.83 >0.05

100 m x k+1)=20 356.537 7e0.002 054k-20 314.427 7 42.31 s 42.11 s 0.35 99.65 >0.05
400 m x k+1)=-37 898.052 6e-0.005 341k+38 098.252 6 3 min 8.54 s 3 min18.66 s 0.45 99.55 >0.05

x k+1)=50 491.827 8e-0.002 865k-50 339.417 8 2 h 26 min44 s 2 h26 min10 s 0.70 99.30 >0.05
x k+1)=827.84e-0.002 455k-825.82 2.05 m 2.05 m 0.73 99.27 >0.05
x k+1)=-3 116.133 1e-0.002 274k+3 123.27 7.04 m 7.03 m 0.51 99.49 >0.05
x k+1)=8 557.572e0.002 406k-8 536.512 20.56 m 20.75 m 0.84 99.16 >0.05
x k+1)=-2 912.119 9e-0.024 297k+2 982.179 9 64.64 m 64.98 m 0.44 99.56 >0.05
x k+1)=3 585.407 2e0.018 783k-3 517.067 2 71.42 m 71.92 m 0.66 99.34 >0.05

x k+1)=2 002 381.674 00e 0.003 354k-1 995 337.674 0 6733 m 6796 m 1.70 98.30 >0.05

s
sx 11

100 m 9.76 s 9.93 s 10.79 s 10.91 s 
200 m 19.57 s 20.05 s 21.88 s 22.20 s 
400 m 43.58 s 44.15 s 49.11 s 49.61 s 
800 m 1 min 43.55  1 min 45.11 s 1 min 55.93 s 1 min 57.80 s 
1500 m 3 min 31.79 s 3 min 36.20 s 3 min 58.50 s 4 min 02.08 s 
5 000 m 12 min 57.66 s 13 min21.1 s 14 min 43.92 s 15 min06.13 s 

10 000 m 27 min 01.16 s 27 min 32.95 s 30 min 22.78 s 31 min 17.05 s 

3 000 m  8 min 06.08 s 8 min 13.62 s 
110/100 m  12.96 s 13.07 s 12.45 s 12.60 s 
400 m  46.65 s 47.80 s 52.81 s 53.14 s 

100 m  37.57 s 38.09 s 41.78 s 42.11 s 
400 m  2 min55.89 s 2 min 57.31 s 3 min 19.80 s 3 min 21.77 s 

 2 h 10 min 14 s 2 h 13 min 7 s 2 h 24 min 21 s 2 h 28 min 50 s 

20 km  1 h 19 min 15 s 1 h 21 min 15 s 1 h 27 min 1 s 1 h 29 min 2 s 
50 km  3 h 39 min 29 s 3 h 45 min 5 s 

 2.36 m 2.33 m 2.04 m 2.01 m 
 5.97 m 5.87 m 4.89 m 4.71 m 

 8.60 m 8.43 m 7.08 m 6.99 m 
 17.91 m 17.67 m 15.32 m 15.09 m 

 21.83 m 21.48 m 20.79 m 20.38 m 
 69.97 m 67.13 m 73.72 m 70.86 m 
 83 m 81.25 m 75.02 m 72.85 m 
 90.35 m 87.69 m 70.06 m 67.61 m 
 8 827  8 704  6 935  6 737
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