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ACL 2023 Tutorial:
Retrieval-based Language Models and Applications

Akari Asai’, Sewon Min’, ZexuanZhongz, Dangi Chen?

'University of Washington, 2Princeton University

Sunday July 9 14:00 - 17:30 (EDT) @ Metropolitan West
Visit this link for the Zoom recording of the tutorial
QnA: tinyurl.com/retrieval-Im-tutorial

ACL 2023 Tutorial: Retrieval-based LMs and Applications (acl2023-retrieval-Im.github.i0)
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Overview

What protects the
digestive system against
infection?
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A 4MZzReS?
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In the stomach, gastric acid

. and proteases serve as
= Retriever » powerful chemical defenses w
\ against ingested pathogens.

[1] Wikipedia - Immune system

Text Collection

——

Image: http://ai.stanford.edu/blog/retrieval-based-NLP/
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gastric acid and

proteases [1]

LLEIETDN e AN EAY



M ZRER

EHAEFEE?
sl FPRIREAA—TE

BEEIRER (KE/EBX)

BRIRTIA: E

=S VE/N

Tree of Clarifications: Answering
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Open-source Large Language
Models are Strong Zero-shot
Query Likelihood; EMNLP 23
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More Papers will be
presented in my SURVEY!
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MT-COT [Li et al., 20221, CoT Prompling [Magister et al., 2023],
Fine-tune-CoT [Ho et al., 2023], SSLM |Fu et al., 2023al,

SCOTT [Wang er al., 2023a], Distilling Step-by-Step [Hsich et al., 2023],
SOCRATIC CoT [Shridhar et al., 20231, PaD [Zhu er al., 2023al,
LMTWA [Saha et al., 2023]
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— Instruction Following HLim [Niang er al., 2023], LaMini-LM [Wu et al., 2023a]
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LUT-GEMM [Park er al, 20221, LLM.int8() [Dettmers et al., 20221,
GPTQ |Frantar et al., 2022], AWQ |Lin et al., 2023],

OWQ [Lee er al., 20231, SpQR [Dettmers et al., 2023bl,
SqueezelL. LM [Kim ef al., 2023b], QulP [Chee et al, 2023],
SignRound [Cheng er al, 2023]

ZeroQuant [Yao et al, 2022], SmoothQuant [Xiao ef al , 2022],

RPTQ [Yuan er al., 20231, OliVe [Guo et al, 20231,

ZeroQuant-V2 [Yao er al, 2023), Outlier Suppression+ [Wei er al., 2023],
MoFQ [Zhang et al., 2023c], ZeroQuant-FP [Wu et al., 2023b],

FPTQ (L er af., 2023b], QuantBase [Behdin er af., 20231,

Norm Tweaking [Li er al, 2023a], OmniQuant |Shao er al., 2023]

-
TensorGPT [Xu ef al., 2023]
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(Input Data ) Few-shot
CoT Prompt
Example

Multiple CoTs
Body Dean is 8 feet shorter than Ron, and [
Ron stands at 14 feet. So Dean's
After resting they i T height is 14 - 8 = 6 feet. The depth of
decided to go for a Mulliple Self-Evaluation Dutputs \ the water is 2 times Dean's height,
swim. The depth of The given answer first calculates Dean's heightas 14-8=6 |[H so the depth is 2* 6 = 12 feet. The
the water is 2 times feet, which is correct. Then, it calculates the depth of the answer is ((14 - 8) * 2).
Dean's height. Dean water as 2 times Dean'’s height, or 2 * 6 = 12 feet, which is L )
is 8 feet shorter than [~ also correct. Finally, the answer represents these calculations ~ )
Ron. If Ron stands at in the form of an equation ((14 - 8) * 2), which is accurate.
14 feet L Evaluation result: the given answer is correct.
- J_J
~ ’
Question

How deep was the
water? S LM
\ J

Step 1. Multiple CoTs generation Step 2. Multiple self-evaluations generation

Step 3. Multi-task training with self-evaluations Step 4. Multi-task training with CoTs
Rationales in CoTs/self-evaluation outputs Labels in CoTs/self-evaluation outputs

Mind’s Mirror: Distilling Self-Evaluation Capability and Comprehensive Thinking from Large Language
Models; Weize Liu, Guocong Li, Kai Zhang, Bang Du, Qiyuan Chen, Xuming Hu, Hongxia Xu, Jintai
Chen, . Jlan Wu; ArX1v Preprlnt 2023.
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Superalignment

1/}
15&)(.!6% ,HHI ﬁ%]#A I ?éﬁ a | I We need scientific and technical breakthroughs to steer
ZdN= and control Al systems much smarter than us. To solve

this problem within four years, we're starting a new
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https://openai.com/blog/introducing-superalignment

Reference

Do Models Explain Themselves? Counterfactual
Simulatability of Natural Language Explanations;

Yanda Chen, Ruiqgi Zhong, Narutatsu Ri, Chen Zhao, He He,
Jacob Steinhardt, Zhou Yu, Kathleen McKeown

RAIN: Your Language Models Can Align Themselves
without Finetuning;

Yuhui Li, Fangyun Wei, Jinjing Zhao, Chao Zhang, Hongyang
Zhang



A Rising Star

Ruigi Zhong

My name is Ruigi Zhong. | am currently a 5th year PhD student in the UC
Berkeley EECS department, advised by Prof. Jacob Steinhardt and Prof. Dan
Klein. | finished my undergrad at Columbia University, where | worked with
Prof. Kathleen McKeown.

Email / Google Scholar / Twitter / Github

Research Overview

| work on scalable oversight -- supervising Al systems to accomplish tasks where humans alone struggle to determine the
ground truth. Doing so requires human-Al collaborations, a better epistemic foundation, and new algorithmic tools. |
currently work on concrete related problems in Natural Language Processing, Machine Learning, and Programming
Language. See presentation slides here and my talk here to get a sense of my research interests.
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