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Introduction

-

@ Recent advances in large reasoning language models (LRMs) rely on test-time I
I scaling, which extends long chain-of-thought (CoT) generation to solve complex | @ Main Experiments
[ tasks. However, overthinking in long CoT not only slows down the efficiency of
. . . I MATH SCIENCE
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. AccT Tok| CRJ} AcctlT Tok| CR] Acct Tok] CR] Acct Tok] CR| Acct Tok] CR| Acct CRJ
redundant reasoning steps. [ DeepSeek-RI-Disill-OwencTB
ke : nd in i he im £ Vanilla 80.6 1,484 100% 87.4 3,858 100% 78.8 6,792 100% 41.7 13,765 100% 23.7 10,247 100% |642 100%
I ®we .analyze th.e overthinking phenomenon in LRMi and invest g"‘t‘f,t C pa.ct. O [ TCC 88.0 892 60.1% 89.2 3,864 1002% 82.5 6,491 95.6% 48.4 10,603 77.0% 273 8442 82.4% |67.1 83.0%
static early exits on model performance. We define “pearl reasoning” as the critical CoD 84.7 298 20.1% 832 1987 51.5% 77.5 4,440 654% 40.0 10,519 76.4% 379 6431 62.8% |64.7 553%
| . : . . . . | NoThinking  87.1 284 19.1% 80.6 834 21.6% 650 1911 28.1% 267 4427 322% 298 724 7.1% |57.8 21.6%
juncture where reasoning information becomes precisely sufficient for accurate Dynasor-CoT 89.6 1,285 86.6% 89.0 2,971 77.0% 85.0 5980 88.0% 46.7 12,695 922% 30.5 7,639 74.5% |68.2 83.7%
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I problem-solving and verity the existence of such pearl reasoning. I DEER 90.6 917 61.8% 89.8 2,143 55.5% 850 4,451 655% 492 9,839 71.5% 313 5469 53.4% |69.2 61.5%
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| and dynamically terminates the next reasoning chain’s generation when the model I Dynasor-CoT 95.6 1483 72.4% 93.8 4063 90.1% 95.6 6582 922% 733 10369 95.5% 59.6 5968 81.3% |83.6 86.3%
<hibits hich confidence in a trial answer. DEER 953 840 41.0% 94.0 3,074 682% 950 4763 66.7% 767 7,619 702% 57.6 2,898 39.5% |83.7 57.1%
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TCC 905.8 1,348 94.5% 94.4 4315 957% 90.0 6,818 100.4% 60.0 11,263 104.1% 61.6 7,593 103.7% 80.4 99.7%
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