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edients you

Game Time

| can quickly explain board games or
card games to players of any skill
level. Let the games begin!

kids with
sher on
Ere for you.

https://openai.com/blog/introducing-gpts

Creative Writing Coach

I'm excited to read your work and give
you feedback to improve your skills.

Sticker Whiz

I'll help turn your wildest dreams into
die-cut stickers, shipped to your door.

Laundry Buddy

Ask me anything about stains,
settings, sorting and everything
laundry.

Tech Advisor

From setting up a printer to
troubleshooting a device, I'm here to
help you step-by-step.

The Negotiator

I'l help you advocate for yourself and
get better outcomes. Become a great
negotiator.
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pandas pd

numpy np
sklearn.model_selection train_test_split
sklearn.linear_model LinearRegression
sklearn.metrics mean_squared error
sklearn.preprocessing OneHotEncoder
sklearn.compose ColumnTransformer
sklearn.pipeline Pipeline

sklearn.impute SimpleImputer

data = pd.read_csv(

print{data.head())
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Lam, Remi, et al. "GraphCast: Learning skillful medium-range global weather forecasting." arXiv preprint arXiv:2212.12794 (2022).
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Distinct Characters for Enhanced Financial Trading Performance." arXiv Williams+: Epidemic Modeling with Generative Agents, arxiv: 2306.02552 (2023)
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| don't need you to explain why.
Just give me the single number for the last question. Don't add other words to your answer.

1,4->5

310->13

100,2->102

3.4-> Apple—-Red, Lime—=>Green, Corn—>

?
Corn—=Yellow
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v In Context Learning [CBVWT"EZ"2N3"ETIN"BECICHDIDH .
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LLMOAFEDE(CBITDREBDASI =3 TBH TN
ICLIC&DT"FB"INBETIISA-HD1%ENIZRIZT,

v In Context Learning(CBWT"EFIL"ZEDLIIC"EF"SNBDh
=

LLM®DTransformer1@h ek AN 1stepD LR % EI 7RI,

= (Gradient descent

query )
Find ¢
folx) -y promtest 0.2 4 Trained Transformer
. st to(Tquerys 2 Yaquery
—® e — Transformer v 01
2

0.0+ . ;
Find @ 0 20 40
st (W — Vi L(D™)) fo(Trest) = Yres peontest Tquery GD Steps / Transformer Layers

Loss

Figure 1. lustration of our hypothesis: gradient-based optimization and attention-based in-context learning are equivalent. Left:
Learning a neural network output layer by gradient descent on a dataset D™". The task-shared meta-parameters # are obtained by
meta-learning with the goal that after adjusting the neural network output layer, the model generalizes well 0[1 unseen data. Center:
Mlustration of a Transformer that adjusts its query prediction on the data given in-context i.e. t5(Zquey; D). The weights of the
Transformer are optnmzed to predict the next token yqury. Right: Our results confirm the hypothesis that learning with K steps of gradient
descent on a dataset D™ (green part of the left plor) matches trained Transformers with K linear self-attention layers (central plor) when
given D™ as in-context data D",

Von Oswald, Johannes, et al. "Transformers learn in-context by gradient descent.”
InternationalConference on Machine Learning. PMLR, 2023.
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. ©  Roee Hendel, Mor Geva, Amir

layers

T ﬂ T T r [ [ r Globerson, In-Context Learning
Creates Task
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Demonsn{'atimu (S) ngy (x)
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(AI for Science)
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