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( Zero-shot Multimodal Chain-of-Thought)
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ChatGPTEESHEEEHRE (LK) A
KRB B AKE

« EncoderZt&E8 (IBERTARKE) X ENAZE
Rt fine-tunefBESEE , OpenAltE 2 EF:FH

BUAENRTES A EREAREE, LT SCHIsREK

s [EEZERESHNT, MEXREEEXFzero-
shotlIX AREREEN (ENMGIZAGI) , Decoder-
OnlyE1&EHY (L,LChatGPTJ’JPc%E’J) EH{EF A

75 2 B 7C M B SC AR 1T | 2R

» Decoder-Only£ER S ZEE S, OpenAlld
ZATENAEESILZL, SEIIlHENXR, BEF
72257

. QIJ AEEN G ANRS, HTFHERERER, i
40 (#0Google) FiEEEHKIE, KZioHBE

Closed-Source|

0O 3 O0OEOMe:fk

Encoder-Decoder or Encoder-Only (BERTZE) Decoder-Only (GPT2E)
1 gl\: O g/\: . : Z -\ >
1J+I1;_E%I\/Iellsk.ed Language Models 1J4L?J%Au.toregre33|.ve Language Models g:l:P_Lll_ —_]'E"Jf'tﬂgﬁ o
« ¥EIZEF: Discriminative « BT Generative
« ¥IlZR{ESS: Predict masked words  Jll8k1ES5: Predict next word

{E23KIR: The Practical Guides for Large Language Models
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Standard Prompting Chain-of-Thought Prompting
Model Input Model Input

Q: Roger has 5 tennis balls. He buys 2 more cans of Q: Roger has 5 tennis balls. He buys 2 more cans of

tennis balls. Each can has 3 tennis balls. How many tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now? tennis balls does he have now?

A: The answer is 11. A: Roger started with 5 balls. 2 cans of 3 tennis balls
each is 6 tennis balls. 5 + 6 = 11. The answer is 11.

Q: The cafeteria had 23 apples. If they used 20 to
make lunch and bought 6 more, how many apples Q: The cafeteria had 23 apples. If they used 20 to

do they have? make lunch and bought 6 more, how many apples
k J do they have?

Model Output | Model Output

. - A: The cafeteria had 23 apples orlgln;a*-"'lly They used
A: The answer is 27. _
x 20 to make lunch. So they had 23 - 20 = 3. They
bought 6 more apples, so they have 3 + 6 = 9.
answer is 9. 4/

BAEMMAIESREBRNERNGESN, BUESREEREES, ANEREERS /N B4R
,{\tdg%y‘fﬂ?ﬁwz InfoQ IFIEE
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Finetuning tasks

4 N Muffin 4 Natural N

TO-SF ,
Natural language inference Closed-book QA Instructions v2

Commonsense reasoning : . :
) . Code instruction gen. Conversational QA Cause effect classification
Question generation : :
Program synthesis Code repair Commonsense reasoning

Closed-book QA : : : ..
Adversarial@A Dialog context generation Named entity recognition

Extractive QA \ 69 Datasets, 27 Categories, 80 Tasks / Toxic language detection

Question answering

CoT (R easonin g)_ Question generation
Program execution

Arithmetic reasoning Explanation generation Text categorization
Commonsense Reasoning Sentence composition

55 Datasets, 14 Categories, Implicit reasoning 372 Datasets, 108 Categories,

\ 193 Tasks / \_ 9 Datasets, 1 Category, 9 Tasks j \ 1554 Tasks /

A Dataset is an original data source (e.g. SQUAD).

A Task Category is unique task setup (e.g. the SQUAD dataset is configurable for multiple task categories such as
extractive question answering, query generation, and context generation).

A Task is a unique <dataset, task category> pair, with any number of templates which preserve the task category (e.g.
query generation on the SQUAD dataset.)

Title/context generation
Topic classification
Struct-to-text

InfoQ HEEE
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sensetime

Instruction finetuning

’ . :
Please answer the following question.

What is the boiling point of Nitrogen?
\.
<

Chain-of-thought finetuning

A the followi ti :
T S apeekiny (hecoteerohadzyappies )
' originally. They used 20 to

~ make lunch. So they had 23 -
20 = 3. They bought 6 more
y Language apples, so they have 3 + 6 = 9.

model \

The cafeteria had 23 apples. If they
used 20 for lunch and bought 6 more, a
\how many apples do they have?

)

Multi-task instruction fmetunmg (1.8K tasks) /

E =il

(Geoffrey Hinton is a British-Canadian |’
computer scientist born in 1947. George
Washington died in 1799. Thus, they
could not have had a conversation

_ Give the rationale before answering. y _ together. So the answer is “no”. )

inferen@e geﬁemhzaﬂ@n to unseen tasks \

4 . )
Q: Can Geoffrey Hinton have a \

conversation with George Washington?

ArchSiffimit InfoQ 15E(51E
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—eo— 1,836 tasks
—eo— 282 tasks

89 tasks

9 tasks
—e— No finetuning

held-out tasks (%)
S

Normalized average on

8B 62B 540B

Model size (# parameters

ArchSudmit

2 B OE MO0 & 2

60

40

Normalized average on
held-out tasks (%)
S

~o B

~* gensetime

540B model

PR

62B model

.—o/‘/w’__*

8B model

0 9 89 282 682 1836

Number of finetuning tasks
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RYAFRIARAAE: 21F. BEENNEA ) B

Fthih: orIFNEIFEHESEXN plan AEEXTFEERER
REEREFR, MARRARARIMAT , 8ESF KX, HFINE
PDEBANNZTHERNFES, UL EEFREEME, FH
ENLASLEEE LSRR plan,

R FRAZENZOAE, ERRBEENMNAAIRER
EWCERE 2T plan 3k3RBMEH A RBOUNH RS . EHINE

EMNEPELSRERFR: 1. REREEEEXNMNE, BEFOH
TR plan, 2. BExHAWAE, ZEREIMHA R KRN
IR SRR
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—— 5 - v
. assert f(x1) == y1 assert f(x1) ==yl ‘

(1) (2) 7 (3) (4) (5) -
- o assertf(x2) == y2 O — — assert f(x2) == y2

Vi
I‘Kx/';

assert f(x3) == y3 assert f(x3) == y3

User Code Model Execution Feedback Model Code Model
| | | | def f(s): (2)
Given is a string s representing the day return (7 - ['SUN', ... , 'FRI', 'SAT'].index(s)) % 7

of the week today. s is one of SUN,
MON, TUE, WED, THU, FRI, or SAT.
After how many days is the next Sunday
(tomorrow or later)?

Given input 'SUN’, the program returned 0, but the expected output was 7. (3)

(1)

4 UNIT TESTS The code does not account for the case where the input is 'SUN’" and the output should

# (EXECUTABLE) be 7. This can be fixed by removing the modulo operation.
assert £f('MON') 6
assert f('WED') == 4
assert f('SUN') 7

(4)

def f(s): (5)

return (7 - ['SUN', ... , 'FRI', 'SAT'].index(s)) # / 7

ArchSdfhit InfoQ 125515
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Step 2: Code execution

Unit tests

= =
e 090, Feedback

Problem ' Code Explanation

Step 3: Code explanation —
G
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Auto-GPT Plugins Code Interpreter
CoT Function Calling MOE
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Question:
/s the carriage to the
right of a horse”

l\rchSuﬁ?‘Mt

KR R M W & =

FERE

Codex
(Few—Shot Prompting)

220t o

1= )

~* gensetime

Gk

Code Generation

Execute Code

In-Context Examples

# Image 1: On which side of

the picture 1s the rug?’

img = open_image("Imagel.jpg")

rug _pos X, rug pos y =

get pos(img, "rug")

if rug _pos_x < (LEFT+RIGHT)/2:
answer = "left"

else:

answer = "right”

horse_exists
a horse?")
answer = "no”

= query(img, "Is there

if horse _exists == "yes"
carriage_pos_x,carriage_pos_y =
get pos(img, “carriage”)
horse pos X, horse pos y =
get pos(img, "horse")

if carriage pos X > horse pos Xx:

answer = "yes”’

query(img, “Is there a horse?”)
- Captions:
1. 'a police horse pulled by a fire policeman in a
; wegonﬂ .
2. 'man riding a horse drawn carriage pulling horse !

next to a off}cer

. -petupns'“yes” N

get_ pos(lmg,“carrlage”) get pos(lmgjfhorse =]

[ SEO S

returns\E: i 30 4 returns 12, 11

carriage pos X < horse pos x
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Unfinished Code
:def main(self, path)

Code Snippets

from the Repository ng?ﬁ;lgt?gﬁ

First Iteration
Incorrect Completion

COLMAP(
COde COde colmap _path = path["colmap"],

Retriever Generator model_path = path["model"], Retrieved Code
A train_path = path["train"],

test_path = path["test"] def run_colmap(
image path: Path,

colmap path: Path,
Second Iteration camera_model: Model,
Correct Completion gpu: bool = True
Unfinished Code T

in the Target File image_path = path["image"],

colmap path = path["colmap"],
camera_model = self.model,

-

Code Code

Retriever Generator
J \_ 2

e e wm e e e
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— Input‘)
Q: Roger has 5 tennis balls. He buys 2 more cans of \\

tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

A: Roger started with 5 tennis balls.

tennis balls = 5

2 cans of 3 tennis balls each is

bought balls = 2 * 3

tennis balls. The answer is

answer = tennis balls + bought balls

Q: The bakers at the Beverly Hills Bakery baked 200
loaves of bread on Monday morning. They sold 93 loaves
in the morning and 39 loaves in the afternoon. A grocery

store returned 6 unsold loaves. How many loaves of bread

L 15

/_ Model Output
A: The bakers started with 200 loaves
loaves baked = 200
They sold 93 in the morning and 39 in the afternoon
loaves sold morning = 93
loaves sold afternoon = 39

The grocery store returned 6 loaves.
loaves returned = 6

The answer is
answer = loaves baked - loaves sold morning

- loaves_sold;afternoon - 1oaves_returned

Qid they have left? j

I\rchSuﬁ%ﬁtt
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