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Q-Learning as Failure
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(When both hunters and prey are learning)
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%2 HEETOATY T NV ROAPFEHLTWIHEES

FHEB | QL | QLKF | QLRKF x4 FENBLHEE CORT Y TEROHFMFYT (2 XDAHFEE
500 | 546.4 | 451.1 | 342.4 LTWa5HA)

1000 446.3 | 326.1 312.6 FHEELH | QL | QLKF | QLRKF
1500 345.2 | 262.6 290.2 100 169.1 | 163.3 162.9
2000 240.6 | 296.8 192.6 500 522.2 | 474.3 406.5
2500 314.8 | 350.1 109.4 1000 617.2 | 491.8 476.3
3000 277.9 | 245.8 178.9 1500 561.3 | 446.9 486.4
3500 281.9 | 263.8 139.4 2000 429.5 | 516.9 351.4
4000 179.8 | 118.5 154.9 2500 559.2 | 614.2 209.7
4500 172.4 | 86.6 147.9 3000 508.7 | 454.3 337.7
5000 1371 77.1 118.8 3500 521.7 | 490.6 268.1
5500 96.0 | 105.7 86.9 4000 344.1 | 230.2 298.3
6000 71.8 99.8 92.7 4500 332.1 | 169.9 286.4
6500 90.2 46.4 93.9 5000 266.8 | 152.0 232.1
7000 57.4 41.3 43.6 5500 188.7 | 207.4 171.1
7500 63.8 29.4 51.3 6000 141.8 | 196.4 182.7
8000 53.7 | 32.9 38.0 6500 177.9 | 92.1 185.1
8500 54.1 23.3 28.4 7000 113.8 | 82.1 86.6
9000 74.5 27.2 39.6 7500 126.5 | 58.6 101.9
9500 40.3 20.8 26.0 8000 106.8 | 65.6 75.6
10000 68.1 20.8 40.5 8500 107.6 | 46.5 56.5
9000 147.7 | 54.3 78.9
(11] ek Bk, = K vV Fr—Yo Y MREUCEY BB o | ;2 As L o8
R, H 10 BT — X TELEHRY AT A VB 1553‘671 A 10000 | 1353 | 41.6 80.6
(DEIM), 2018, @Ik, P9 | 310.2| 240.6 | 213.9
[12] Matthieu Geist, Olivier Pietquin: “Kalman Temporal Dif- KR | 184.5 | 178.0 127.0

ferences.” J. Artif. Intell. Res. 39: 483-532 (2010)

%3 HEZTTOATY T NV REEYHEELTWE5E

FEEH | QL | QLKF | QLRKF 5 FHEEPEHEEZ TORAT Y TROMAEY (N> R L YhE
500 581.7 | 419.4 | 295.6 BLTWBEE

1000 |340.4 | 271.3 | 136.2 ¥HEE | QL | QLKF | QLRKF
1500 | 488.5| 173.9 | 135.3 500 | 537.7 | 456.2 | 371.6
2000 |415.7 | 64.3 121.0 1000 | 507.9 | 426.8 | 239.8
2500 | 328.2| 149.8 92.0 1500 | 737.0| 311.7 | 248.2
3000 |274.7 | 124.2 75.9 2000 |688.4| 124.6 | 228.2
3500 |160.7 | 71.2 49.4 2500 |580.1| 282.6 | 177.6
4000 |125.2| 68.9 34.0 3000 |503.3| 238.4 | 148.0
4500 |107.4| 35.8 35.2 3500 | 307.3| 139.5 97.5
5000 |119.1| 68.1 38.7 4000 | 242.7 | 135.6 67.3
5500 | 96.8 | 31.5 29.2 4500 |209.8| 71.1 69.8
6000 | 88.6 | 30.8 31.7 5000 |232.6 | 134.3 76.8
6500 71.1 | 30.5 32.1 5500 | 190.3 | 62.6 58.2
7000 | 83.6 | 30.7 29.9 6000 | 174.6 | 61.3 63.0
7500 | 59.5 | 30.8 32.5 6500 | 140.6 | 60.8 63.8
8000 |134.0| 29.7 35.2 7000 | 165.2| 61.2 59.4
8500 | 155.8 | 29.4 30.1 7500 | 118.1| 61.4 64.7
9000 | 148.5| 30.5 27.2 8000 |263.6 | 59.2 70.1
9500 | 91.0 | 31.9 33.2 8500 |305.9| 58.6 60.0
10000 | 42.1 | 30.4 27.3 9000 |292.2| 60.8 54.2
9500 | 180.2| 63.5 66.1
10000 | 83.8 | 60.6 54.4
g | 311.2 | 148.5 125.6
PR 2% | 185.0 | 126.4 94.2




£ 8 WITHFEOEMEZEASELGEOHTMEYT (N ZRDHN

F 6 WITEFEOEBOEAIEGEOMELTDOAT Y T, (N EELTWBGE

VRDADEZFLTWBIGE FEEE | 20 50 80
FHEEE| 20 50 80 500 | 405.4 | 337.8 | 388.1
500 | 340.87 | 255.06 | 317.13 1000 | 364.4 | 497.8 | 464.4
1000 | 222.79 | 331.42 | 302.41 1500 | 426.0 | 529.3 | 464.3
1500 | 248.24 | 321.37 | 274.67 2000 |393.0 | 415.0 | 365.1
2000 | 217.9 | 231.54 | 200.91 2500 | 363.4 | 366.1 | 237.0
2500 | 195.94 | 197.54 | 124.38 3000 |356.5|308.1 | 372.9
3000 | 189.51 | 162.41 | 198.83 3500 | 389.0 | 476.7 | 188.9
3500 | 205.96 | 255.78 | 97.06 4000 | 302.5 | 262.9 | 141.0
4000 | 157.18 | 135.94 | 71.78 4500 | 333.6 | 321.6 | 126.7
4500 | 173.24 | 166.76 | 64.27 5000 |287.2 | 195.1 | 165.0
5000 | 147.86 | 99.51 | 83.88 5500 | 220.4 | 118.5 | 77.7
5500 | 112.45 | 59.87 | 39.15 6000 |321.4|163.6 | 52.6
6000 | 165.12 | 82.91 | 26.41 6500 |369.7|123.1| 45.9
6500 | 190.25 | 62.12 | 23.03 7000 | 418.9 | 142.0 | 41.1
7000 | 215.91 | 71.73 | 20.62 7500 | 267.5| 70.2 | 42.2
7500 | 136.16 | 35.29 | 21.14 8000 |352.8| 67.8 | 42.2
8000 | 180.38 | 34.06 | 21.15 8500 |105.0| 52.6 | 41.0
8500 | 52.85 | 26.38 | 20.57 9000 | 152.0 | 49.5 | 41.9
9000 76.67 | 24.82 21 9500 | 186.9 | 42.6 | 40.7
9500 | 94.36 | 21.37 | 20.4 10000 | 113.0 | 44.5 | 38.7
10000 | 56.83 | 22.29 | 19.39 ¥y | 297.1 | 235.0 | 165.7
mHEMR 2% | 100.1 | 151.4 | 143.5

£ 9 FHHFHOEKE LS EGEOHMEYT Ny xR eHEY

# 7 WATHEHORBOLISEEIGEDHEETOAT Y TH (N MWEHLTWBGE
VR EEBFELUTWEGE) FEEE | 20 50 80
FEEH | 20 50 80 500 | 359.6|371.6 | 319.4
500 280.8 | 295.63 | 234.62 1000 | 490.2 | 239.8 | 284.3
1000 | 324.7 | 136.22 | 165.73 1500 | 479.0 | 248.2 | 201.3
1500 | 284.99 | 135.28 | 107.87 2000 |301.0 | 228.2 | 197.9
2000 | 162.72 | 120.99 | 104.12 2500 | 362.1|177.6 | 193.6
2500 | 195.17 | 92.05 | 100.71 3000 | 190.1 | 148.0 | 84.3
3000 | 98.18 | 75.89 | 42.75 3500 |241.2 | 97.5 | 68.5
3500 | 124.92 | 49.44 | 34.61 4000 |373.3| 67.3 | 64.9
4000 | 195.77 | 33.96 | 32.73 4500 | 192.3 | 69.8 | 69.9
4500 | 98.25 | 35.18 | 35.22 5000 |247.5| 76.8 | 164.0
5000 |126.89 | 38.71 | 83.36 5500 | 167.0 | 58.2 | 68.4
5500 84.8 | 29.23 | 344 6000 | 308.1| 63.0 | 66.7
6000 | 158.09 | 31.69 | 33.55 6500 |210.4 | 63.8 | 64.9
6500 | 106.94 | 32.08 | 32.6 7000 |203.0 | 59.4 | 62.1
7000 | 102.99 | 29.85 | 31.17 7500 | 579.8 | 64.7 | 59.2
7500 | 301.55 | 32.48 | 29.73 8000 |350.0 | 70.1 | 58.6
8000 |178.92 | 35.21 | 29.42 8500 | 127.4| 60.0 | 62.6
8500 | 64.19 | 30.1 | 31.41 9000 |612.3 | 54.2 | 60.1
9000 |316.93 | 27.18 | 30.14 9500 | 267.2 | 66.1 | 52.2
9500 |135.52 | 33.18 | 26.17 10000 |338.7 | 54.4 | 51.0
10000 |172.26 | 27.26 | 25.55 SEH ] 296.0 | 125.6 | 116.4
FEHEfR S | 126.4 | 94.2 | 100.4




