Conditional Equivalence of DPO and RLHF: Assumptions, Failure Modes, and Provable Alignment
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WR(%) LC(%) AvglLength WR (%) 90% CI X (prompt) O from current policy Optimize to increase it
SFT-Base 14.22  13.47 1972 19.2  (—1.4/+1.5) 4 N\ @ e — )
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_ * CPO enforces a non-negative effective margin.
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ORPO 17.00 17.29 1876 21.7 (—=1.1/+41.3)
KTO 17.72 17.40 1925 23.1 (-1.0/+1.1)
PO 21.48 20.41 1993 26.9 (—=1.6/+1.6)
SimPO 23.48 20.91 1810 30.0 (—2.7/+2.3)

CPO (Ours) 25.15  26.57 1879 326  (—1.9/+2.4)
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—o= DPO(R=0.40) === CPO (R=0.40)

VaI'YIIlg reference pohcy quallty Fraction of Samples in Undesirable Space v Co nta ct IVI e Pa pe r Deta iI

Corruption Ratio 4., < 0(%) Assumption 3.1 Violated (%)

R=02 532 52.9
R=103 56.9 56.8
R=04 60.1 60.0

AlpacaEval 2 performance under misaligned reference policies.

* CPO achieves the best overall performance across
benchmarks.

* CPO remains strong while preserving competitive
response length.
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Corruption Ratio Method WR(%) LC(%) AvgLength

DPO 16.82 17.23 1958
CPO 22.47 27.60 1699

DPO 14.99 15.48 1894
CPO 2291 27.35 1686

DPO 15.43 15.98 1907

R=02

Analysis
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CPO 20.54 24.34 1714 o o
Training Progress (normalized) LlnkEdln
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