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I—-COMPUTING MACHINERY AND
' INTELLIGENCE

By A.M. TuriNg

1. The Imitation Game.

I PrROPOSE to consider the question, ‘Can machines think %’
This should begin with definitions of the meaning of the terms
‘machine *and ‘ think ’. The definitions might be framed so as to
reflect so far as possible the normal use of the words, but this
attitude is dangerous. If the meaning of the words ‘ machine’
and ‘ think ’ are to be found by examining how they are commonly
used it is difficult to escape the conclusion that the meaning
and the answer to the question, ‘ Can machines think ? * is to be
sought in a statistical survey such as a Gallup poll. But this is
absurd. Instead of attempting such a definition I shall replace the
question by another, which is closely related to it and is expressed
in relatively unambiguous words.

The new form of the problem can be described in terms of
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1R EATA ST cocau gz o
It (2H91: 4, =)
= 2017 2018 2019 2020 2021 2022 2023 2024.1

HRA S 39,313 40,399 40,750 42,155 44,068 44,811 44,086 44,271
=A71d 592 762 1,000 1,244 1,437 1,519 1,613 1,616
471 37,696 38,734 38,887 40,140 41,888 42,525 41,717 41,894

ol 4 329,938 335,882 337,420 359,975 383,682 398,666 410,515 411,916
U071 19,107 27,436 34,140 42,593 47,618 50,505 55,268 55,299
271 190,686 193,724 192,420 199,891 209,421 214,642 213,031 213,346

Sio|E giEl (cHel: &)
= HEAL MAL StA HESAL 7|Et A

I 4 30,022 104,339 239,062 29,355 9,138 411,916
=471d 2,541 17,307 34,259 977 215 55,299
ZA71Y 11,021 40,423 125,073 28,174 8,655 213,346

xjeis= (2H91: 4, )
2s ] e | ] 54 .
Mg Q1A 47| 27 ™ MZ =4 5 Fiss! 2

HRA S 13,307 1989 14032 29,328 1,737 235 1,410 1,238 510 5,130 180
U1 354 73 603 1,030 27 8 1071 90 13 239 1
E271Y 12,770 1,887 13,172 27,829 1,659 215 1,269 1,117 492 4,752 178

IR 4 104866 15460 186,112 306,438 19,183 2,024 12,898 9,494 2543 46,142 665
71 10,704 2439 26876 40,019 902 179 2,057 2,121 234 5,493 10
Z=A719 70,216 8468 70,916 149,600 9,869 1,078 6,111 5,166 2144 24,368 bbds

o e G| o) a1
- A 2N oR  ZY  F@E AW »wx Mg @2 AA UE) ©

HPA 5 1,771 594 1341 1,895 1490 7,091 762 801 973 2,536 6 44,271
=71 42 39 40 88 73 282 19 21 21 61 3 1,616
271 1,718 533 1,291 1,765 1,383 6,690 741 766 937 24k 1 41,894

AR & 8,668 4,719 7,227 15,592 10,490 46,696 3,608 3,463 4,754 11,825 150 411,916
=H71d 1,034 678 1,090 4139 1475 8416 472 213 575 1,260 101 55,299
=471 7385 2271 5661 7,78 5968 29071 3056 289 3708 9,658 5 213346

SeHE (Et91: 7H4)
TE HETH| SE3U =227 =]

AL 5 491 33,573 10,207 44,271
sH71d 80 1,532 4 1,616
271 289 31,402 10,203 41,894

mEE (221: 7H2)
= 50n+ O[3t 50~100m" 100~500n7 500~1,000m  1,000~3,000m  3,000m =1} =

GIA 5 24,753 7,447 9,469 1,262 885 455 44,271
=471d 73 145 625 319 315 139 1,616
=471 24,673 7,279 8,675 850 376 Al 41,894
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JIRRMATAL 7| EHTRIE U 7 HHLRIRI] TE HE Ol W2t SRS VSUURTE] A7 ol

S W2 AR ALICH

32 RS
TE 2491 5~99! 10~49¢ 50~3009! 30191 of& &7
os 26,756 12,713 4,046 650 106 44,271
3471y 0 588 765 248 15 1,616
1Y 26,756 12,124 2,844 170 0 41,894
HE7ls 20k
7= ud =25 71 dFarst o E|
A S 1,326 2,047 8,378 295 344 922
071 46 124 425 3 13 38
52471 1,251 1,883 7,790 289 323 867
HTH 6,299 11,757 84,664 1,285 1,769 5,465
U1y 488 1,832 17,047 24 329 763
FA7|Y 4,649 7,295 39,870 1216 1,239 3,519
7= AE H7|- MRt st 23 MACIRLR! 7|E A
R 5 1,300 7,462 3,432 271 2,327 3,776 31,880
471 66 280 293 8 61 85 1,442
s471Y 1,200 7,001 3,027 255 2,246 3,620 29,752
T 5 8,585 134,700 38,539 1,596 12,633 26,970 334,262
071 1,718 11,267 10,266 125 1,268 1,923 47,050
3471y 4,880 39,244 19,314 982 9,054 18,513 149,775
MHIA S0k
72 msdr  Zsywe  swyan ST eswgay JEEERE segsum
ity 237 27 746 66 15 193 23
3471Y 2 0 1 0 0 6 1
3471 235 2 733 66 14 184 21
el 955 346 3,467 361 91 946 179
3071 32 0 217 0 0 b4 74
4719 923 145 3,226 361 81 741 75
2z O, ARx 3 o HE, 5t e I e 71E} 27
Of712rzAH| A JlEMHIA SHAEEMHA HEMHY X EEEH
oA 5 98 64 3,169 7,687 25 41 12,391
471 0 2 35 17 0 0 174
A1 98 58 3,119 7,524 25 41 12,142
SR 340 422 14,950 55,356 112 129 77,654
341y 0 23 598 7,241 0 0 8,249
SA7(% 340 269 13,832 43,337 112 129 63,571
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