
Alternative Models

Sourish Dasgupta
Associate Professor, DAU, Gandhinagar

https://daiict.ac.in/faculty/sourish-dasgupta

RWKV (Receptance Weighted Key Value)

ELL8299 · ELL881 · AIL861



Sourish DasguptaAdvances in Large Language Models 2

Findings, EMNLP, 2023



Sourish DasguptaAdvances in Large Language Models 3
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n-gram LM: n-Order Markov Chains
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Hidden Markov Models (HMM) as LMs
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Learning Memory Horizon via LSTM
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The Markovian Drift in LSTM
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Self-Attention in Transformers – Generalizing skip-gram LM
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RWKV: Bridging RNN with Transformers
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RWKV: Bridging RNN Efficiency with Attention Quality
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RWKV Architecture
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RWKV Encoder
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Step 1: Time-Mixing
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Time-Mixing via Token-Shift
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Step 2: Generating Key, Value, and Receptance
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Step 3: Update the current State (WKV Operation)

Advances in Large Language Models



Sourish Dasgupta 17

Self-Attention vs. Exponential Decay Prior 
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The inherent Markovian Drift
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Step 4: What exactly is the Receptance for? (RWKV Operation)
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Step 5: Channel Mixing: Alternative to FFN between Transformer Layers

residual
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Normalized (squashed via ReLU2) & Gated Output
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The Final Bit – RKWV is stacked just like Transformers
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RWKV Evaluation Benchmark
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RWKV vs. LLMs
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Tasks: Reasoning & Affective Understanding
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Is there a fundamental limitation?
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Information Bottleneck
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What else might be going wrong …
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RWKV Updates Memory in Discrete Steps
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Language structure does not abruptly change
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So why study RWKV now?
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The world is not just Transformers!
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Bridging the world of recurrence with attention
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Opening Research Directions
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Questions?
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