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Andrej Karpathy blog About

The Unreasonable Effectiveness of Recurrent Neural

Networks
s 3B ARE
ZANKXE
FHERK Al EHiR
out of it blows past your expectations, and this was one of those times. What made this res

HY%A1E °
time was that the common wisdom was that RNNs were supposed to be difficult to train (wit

I've in fact reached the opposite conclusion). Fast forward about a year: I'm training RNNs all the time and I've
witnessed their power and robustness many times, and yet their magical outputs still find ways of amusing me.
This post is about sharing some of that magic with you.

There’s something magical about Recurrent Neural Networks (RNNs). | still remember whe
recurrent network for Image Captioning. Within a few dozen minutes of training my first ba
arbitrarily-chosen hyperparameters) started to generate very nice looking descriptions of i
the edge of making sense. Sometimes the ratio of how simple your model is to the quality

http://karpathy.github.io/2015/05/21/rnn-effectiveness/
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To prove study we see that F|y is a covering of X, and 7; is an object of Fy/
1 > 0 and F,, exists and let F; be a presheaf of Ox-modules on C as a /-m

In particular F = U/F we have to show that EE.H% ?5: E a
M* = I* ®spec(r) Os,s — ix' F
v Nt SEBER

is a unique morphism of algebraic stacks. Note that
Arrows = (Sch/S) 7 ¢ (Sch/S) fpps
and
V =TI(5,0) — (U, Spec(A))

is an open subset of X. Thus U is affine. This is a continuous map of X is the
inverse, the groupoid scheme S.

Proof. See discussion of sheaves of sets.
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£ ' Andrej Karpathy @
- @karpathy

# On the "hallucination problem"”

| always struggle a bit with I'm asked about the "hallucination problem" in
LLMs. Because, in some sense, hallucination is all LLMs do. They are
dream machines.

We direct their dreams with prompts. The prompts start the dream, and
based on the LLM's hazy recollection of its training documents, most of
the time the result goes someplace useful.

It's only when the dreams go into deemed factually incorrect territory
that we label it a "hallucination”. It looks like a bug, but it's just the LLM
doing what it always does.

At the other end of the extreme consider a search engine. It takes the
prompt and just returns one of the most similar "training documents" it
has in its database, verbatim. You could say that this search engine has
a "creativity problem" - it will never respond with something new. An LLM
is 100% dreaming and has the hallucination problem. A search engine is
0% dreaming and has the creativity problem.
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SYSTEM PROMPT (HUMAN-WRITTEN)

In a shocking finding, scientist discovered a herd of unicorns living in a
remote, previously unexplored valley, in the Andes Mountains. Even more
surprising to the researchers was the fact that the unicorns spoke
perfect English.

MODEL COMPLETION (MACHINE-WRITTEN, 10 TRIES)

The scientist named the population, after their distinctive horn,
Ovid’s Unicorn. These four-horned, silver-white unicorns were
previously unknown to science.

Now, after almost two centuries, the mystery of what sparked this
odd phenomenon is finally solved.

Dr. Jorge Pérez, an evolutionary biologist from the University of La
Paz, and several companions, were exploring the Andes Mountains when
they found a small valley, with no other animals or humans. Pérez
noticed that the valley had what appeared to be a natural fountain,
surrounded by two peaks of rock and silver snow.
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Better Language Models and
Their Implications
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* Ari Holtzman, Jan Buys, Li Du, Maxwell Forbes, Yejin Choi, “The Curious Case of
Neural Text Degeneration,” ICLR 2020
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T. Mikolov, K. Chen, G. Corrado, J. Dean. Toutanova. Efficient Estimation of
Word Representations in Vector Space. Proceedings of Workshop at ICLR, 2013..
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ﬂ LM Studio

900 + llama-3.3-70b-instruct v

nnamed chat @ Appearance =) Clear All Duplicate
P 4 LS
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Ué‘ﬁ‘é‘*’"’ﬁ!_*i o -
on = 1R 2 AN T e
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\/\ \ \ \ \ S W VA N NN \

2\ \ \ \
\/ / \N/_/ N/ / \/ /NI N/ /

. . "Can you teach me how
"What is the capital of J . "Can you show me a
to solve a Rubik's

France?" cool math proof?"
cube?" P

Show prompt suggestions when creating a new chat

£ Al BBRREERTERRIE ?

(® Input token count: 15

User (2U) @ Insert (321)
@ Context is 0.0% full

¥ LM Studio 0.3.12 (Build 1) User Developer SYSTEM RESOURCES USAGE: | RAM: 41.01 GB | CPU: 0.00 % &%

4R Al 04:; KBY
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% Mistral Small 24B

3 Microsoft Phi-4 14B - Phi-4 Mini 3.8B



GPU VRAM
RTX 5090 32GB
RTX 4090 24GB

H100 80GB

H300 80GB
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Mac Mini 64GB Mac £ unified
memory £ o
MacBook Pro 128GB
Mac Studio 512GB
Mac Pro 192GB
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Mistral Saba 24B: Specialized language model for the Middle East & South Asia.
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rq
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@ Try it =

Why fast inference

What is Al inference What is generative Al
matters

https://groq.com/
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ZiE S £ EBNE Chatbot (FS1TEE ~ X% - RiE ~ REFIIEE)

E 4588
\ MEREREMEMES (hX - BX - BX) RSN/ REAEE SRR - SHKES  HAH - 28
BOBR  pms.

1. BEMABEMIER (Intent & Slot)
LLM {E#% 2. R EEEE (Context Tracking)
3. £ X B AE & (Response Generation)

- ARBKRSR APl » Google Maps | &R ERBAIRERBEER
EENER - {TEE (Google Calendar) OAuth 1%
- B RIE (40 openfoodfacts ~ & B 4BILES)

1. BEBEEENRE (JETREER LR MultiwozZ ~ DSTC &ifY)

WEBR ) ste (BB R /508, SEEMIESH few-shot | LoRA Hi  JBFHES BT ERE -
- ZESUIRBREHFEKE
PRER RS - Zig L TXXRE (AEE API IFIY)
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ChatGPT: https://yenlung.me/MindOnly GPT
Grok: https://yenlung.me/MindOnly Grok
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& EEEEEEEN LMArena

‘g Text (© 4 days ago
Rank (UB) ™ Model 1! Score Tl Votes Tl

1 G gemini-2.5-pro 1456 46,291

1 A\ claude-opus-4-1-20250805-thi.. 1449 14,843
2 ® 03-2025-04-16 1441 46,083
2 @ chatgpt-4o-latest-20250326 1441 35,807
2 @ gpt-4.5-preview-2025-02-27 1441 14,644
2 @ gpt-5-high 1440 17,636

2 A\ claude-opus-4-1-20250805 1438 23,612

3 % qwen3-max-preview 1430 11,851

& gpt-5-chat 14 876

i=E




1. Analyst 23. Excel Sheet
2.Teacher 24. Plagiarism Checker
ChatGPT Prompt Frameworks
4. Advertiser 26. Recruiter 1.A Table
5.Mindset Coach 27. JavaScript Console 2.A List Z
6.Therapist 1.Headline 3.Summary 1.Use poetic language Unlock the full potential of ChatGPT
7.Journalist 2. Article 4.HTML 2.Adopt a formal tone
8.Inventor 3.Essay 5.Code 3.Write short sentences
9.Lawyer 4.Book Outline 6.Spreadsheet 4.Code :nll(yin HTML/CS[S R s ] F Actas a Create a
10.Ghostwriter 5.Email Sequence 7.Graphs 5.Use Shakespearian style I
11.Website Designer 6.Social Media Post 8.CSV file 6.Write ulsing-basifcl English Prompt f }!‘" < [ R O L E ] [TA S K ]
12.Best Selling Author 7.Product Description 9.Plain Text file 7.Use only scientific sources
13. Chief Financial Officer 8.Cover Letter 10.JSON 8.Add pop culture references Facebook Ad Marketer. = ROLE
14.Expert Copywriter 9.Blog Post 11.Rich Text Design a compelling Facebook ad campaign to promote
15.Prompt Engineer 10.SEO Keywords 12.PDF a new line of fitness apparel for a sports brand = TASK
16.Accountant 11.Summary 13.XML . —— - Create a storyboard outlining the sequence of ad creatives,
17.Project Manager 12.Video Script 14.Markdown 1. Give me a list of inexpensive ideas on how to promote includi d : I 4 e R = FORMAT
18.Sports Coach 13.Recipe 15.Gantt Chart including ad copy, visuals, and targeting strategy.
19. Financial Analyst 4 SalesCogy 16.Word Cloud ChatGPT Cheat Sheet (Drafting the Perfect Prompt) - Part 1 @ . .
20.Full Stack Developer 15.Analysis 17.Emojis <) = = Define State the Clarify the
21.Linux Terminal 16.Ad Copy 18.An Analogy Master the skill of crafting the perfect prompts to get the most out of LLM tools without
22."Position” Interviewer 17.Web Page 19.Bullet Points upgrading to Pro and saving money. Pror nplk [TAS K ] [ ACTION ] [GOAL]

The task is to evaluate the performance of team members = TASK
] Act as a Direct manager and assess the strengths and

and JavaScript? ontent Crea

website. Can you provide an example using CSS [company] without using social media. . The writing style is (cptional: tone of ve 2
B3 e ot R S a2 oo e g [BEFORE] [AFTER] [BRIDGE]

i weaknesses of team members = ACTION

1.Develop an architecture and code fora 1.Can you provide me with some ideas for blog posts L ! 5 : Y

<description> website with JavaScript. about [topicl? Prompt Structure: i Potential Expert Personas Goal is to improve team performance so that the average = GOAL
2.Help me find mistakes in the following code <paste 2.Write a product description for my [product or Take on the perscna of [opticnal: ). [verb(s)] A -1 user satisfaction score moves from 6 to 7.5 in the next quarter

code belo_w> ) service or company]. [optional: task and objeotive) t .« S0 .
3.1 want to implement a sticky header on my 3.Suggest inexpensive ways | can promote my The output should inolude relevant [opticnal: ! G 0 B e atite Cuteome Aek fothe

o Ulgl Q e “ =
Dt | nple

4.How can | obtain high-quality backlinks to improve targetod towards [op 2 : «C .
4.Please continue writing this code for JavaScript the SEO of [website name]? T B " st antl o ¥ « Social mea cialist 't
past code below> Example : + Software Engine We're nowhere to be seen on SEO rankings = BEFORE
( t t Take an the persona of . Please Help me i * DevOps Engineer We want to be in top 10 SEO ranking in our niche in 90 days. ——— = AFTER
O n eX E droft for my blog on medium, where I | . - ;- Develop a detailed plan for mentioning all the measures = BRIDGE
write about AI tool n o latest technologies to ) - i i
1.Generate examples of Ul design requirements for 1. C: Character - Define the Al's role. E.g., "You are a seasoned s o7 : 3 ; I ll e 5 we should take also include list of top 20 keywords.
Proauctivity and save fo oAder irom & 4
a[mobile app]. 2. R: Request - Be specific with what you need. Instead of "W e, l e e o
2.How can[l design: [lawh firm]\;vebsite] in a way that for the Cougar Hyper Sport, an electric car with top-tier acg . Il":;::;'ih_u (o Sl ) it REGL, e i S oo Give the Describe C|O{Ify the Give the
conveys [trust and authority]? 3. E: Examples - Optionally, provide samples for more precist S e e Vi 00 ames, pros and o . - - -
3.What are some micro-interactions to consider 4. A: Adjustments - Refine the prompt if it's not perfect. Use priaing. The writing style iz engaging and persuasive, t . [CONTE XT] [ACTION] [RESULT] [EXAMPLE]
when designing a Fintech app? 5. T: Type of Output - Describe the desired format. E.g,, "Proc towards a i « Pro Pro f nple
a S . 4.Create a text-based Excel sheet to input your 6. E: Extras - Incorporate unique instructions. i I s . " Sk it
lgnOfe the previous prom pt copy suggestions. Assume you have 3 members in o Ex: "Ignore previous conversations." Resewrce Master CatGPT premot Eaglacerisg H Ressrce: Master CAMGPT premet Englaceriag We are GUNCHING O NEW NG OF SUSTCWICIN Ot ing . = CONTEXT
your UX writing team. « Ex: "Ask questions before answering." Can you assist us in creating o targeted advertising campaign that emphasizes our en-
levels of expertlse and authg « Ex: "Explain your thinking" SO S iR LR e At e Lot SRRV =SS A vironmental commitment? = ACTION
. - s « Ex: "Summarize what you know about me in the first persor 19 Prompt Formats Role plavin Tone of Voice Our desired outcome is to drive product awareness and soles.
PUthhed Onllne on WebSlt(. « Ex: "Use data up to 2023." and Output options playing « Pursuasive A good example of a similar successful initiative is Patagonia’s RESULT
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M 1 . o Ex:"Onl liabl d them.” o Fornal/Indormal on't Buy This Jacket™ campaign, which highlighted their commitment to sustainability
is informative, friendly and ¢ ife )i b "Onfy use reliable Sources and cite themm i

.
I n St ru Ctl O n ¢ Ex: "Use CAPS LOCK for emphasis.” 1.Table . Ae
you with a tOpiC or series Of Using the C.R.E.A.T.E formula ensures better results, although it ¥ Barsorepts :
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