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Machine	learning	wise,	they	are	the	same	in	terms	of	implementa(on

Tradi(onal

Data	is	not	that	diverse,	
typically	10s	of	tasks,	each	task	
with	>10K	or	even	more	
samples

Instruc(on	Tuning

Data	is	diverse,	typically	1-3	
examples	per	task,	and	
thousands	of	examples	in	total	
can	improve	pretrained	models	
a	lot

What	makes	instruc(on	tuning	work	with	so	few	examples?

PRETRAINING

-
-

supervised finetuning (SFT)
--
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In	a	narrow	defini(on,	alignment	means	to	adapt	the	language	model	to	follow	
human	instruc(ons	

Some(mes,	typical	
instruc(on	tuning	can	be	
regarded	as	aligning	the	
model
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Large	Language	Models

What is the capital of France? The capital of France is Paris.

MoY
- model -> y
-

8
mmem

question ↓
response

(4)
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Large	Language	Models

What   is   the   capital   of   France  ?   The   capital   of   France   is   Paris  .

Le]-shi]	one	token	as	the	output	(because	we	are	predic(ng	the	next	token)

is     the  capital   of   France  ?    The capital   of   France   is   Paris  .    <stop>

Note	that	the	last	token	is	a	<stop>	token	so	that	the	
genera(on	can	automa(cally		stop	at	test	(me

M415]
-
&-

LC-
&

W
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Large	Language	Models

What   is   the   capital   of   France  ?   The   capital   of   France   is   Paris  .

Le]-shi]	one	token	as	the	output	(because	we	are	predic(ng	the	next	token)

is     the  capital   of   France  ?    The capital   of   France   is   Paris  .    <stop>

Note	that	the	last	token	is	a	<stop>	token	so	that	the	
genera(on	can	automa(cally		stop	at	test	(me

<stop>	is	not	shown	to	users

-

-
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Large	Language	Models

What   is   the   capital   of   France  ?   The   capital   of   France   is   Paris  .

is     the  capital   of   France  ?    The capital   of   France   is   Paris  .    <stop>

#
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Large	Language	Models

What   is   the   capital   of   France  ?   The   capital   of   France   is   Paris  .

is     the  capital   of   France  ?    The capital   of   France   is   Paris  .    <stop>

What   is   the   capital   of   France  ?  
<latexit sha1_base64="ogyhB4WvN6memqtIA/q3XGlD3Xk="></latexit>

X1:m =
<latexit sha1_base64="cmGVcQFnBkFaPtd3MscTmYVcI2U="></latexit>

Y1:n = The   capital   of   France   is   Paris  . <stop>

X -Y
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Large	Language	Models

What   is   the   capital   of   France  ?   The   capital   of   France   is   Paris  .

is     the  capital   of   France  ?    The capital   of   France   is   Paris  .    <stop>

What   is   the   capital   of   France  ?  
<latexit sha1_base64="ogyhB4WvN6memqtIA/q3XGlD3Xk="></latexit>

X1:m =
<latexit sha1_base64="cmGVcQFnBkFaPtd3MscTmYVcI2U="></latexit>

Y1:n = The   capital   of   France   is   Paris  . <stop>
<latexit sha1_base64="U4vhPxxcSoSR7696mTYS0RJUnwA="></latexit>

L = →
n∑

i=1

log p(Yi|Y1:i→1, X1:m)

-

- L

*
on theseall

tokens

d 00
- input



pretraining : loss
loss loss

i Capital .
- The capital of--

↳m 3
What is the capita-- ! The capital of--is----

query/question answer
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What   is   the   capital   of   France  ?  
<latexit sha1_base64="ogyhB4WvN6memqtIA/q3XGlD3Xk="></latexit>

X1:m =
<latexit sha1_base64="cmGVcQFnBkFaPtd3MscTmYVcI2U="></latexit>

Y1:n = The   capital   of   France   is   Paris  . <stop>
<latexit sha1_base64="U4vhPxxcSoSR7696mTYS0RJUnwA="></latexit>

L = →
n∑

i=1

log p(Yi|Y1:i→1, X1:m)

Difference	from	vanilla	language	modeling?

Only	predic(ng	the	next	token	for	the	response	part,	not	the	input	part

A

I
②



↳*** the capital of

m-
&?The capital-- unsurer



&↳hu + -- y

↑sthegreat
correct
.
MCY: / X 1 : m , %1: 7
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<start> What   is   the   capital   of   France  ?   The   capital   
of   France   is   Paris  . <stop>

<latexit sha1_base64="5Fn7tp+TrMyNmOXvwEXvWxDkSLU="></latexit>

Input :O
-
-
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<start> What   is   the   capital   of   France  ?   The   capital   
of   France   is   Paris  . <stop>

<latexit sha1_base64="5Fn7tp+TrMyNmOXvwEXvWxDkSLU="></latexit>

Input :

<latexit sha1_base64="qZ+4+r8ip+J3J8pjGubtZa5iNs4="></latexit>

Output : What   is   the   capital   of   France  ?   The   capital   of   
France   is   Paris  . <stop>

Shi]	le]	by	one	posi(on	to	get	the	output-
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Large	Language	Models

<start>   What   is   the   capital   of   France  ?   The   capital   of   France   is   Paris    .

What        is     the  capital   of   France  ?    The capital   of   France   is   Paris  .    <stop>

In	actual	matrix	computa(on,	implementa(on	is	based	on	matrices,	we	
compute	the	losses	to	every	token	on	the	output	side

-

O



length = 10 responseLO
↳+ +X-

X

WaT
- + + x +

+

length = 10
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Large	Language	Models
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Large	Language	Models

<start>   What   is   the   capital   of   France  ?   The   capital   of   France   is   Paris    .

What        is     the  capital   of   France  ?    The capital   of   France   is   Paris  .    <stop>

loss	list	=	[L(what),	L(is),	L(the),	…..	,	L(Paris),	L(.),	L(<stop>)]	
Mask	list	=	[0,	0,	0,	….,	1,	1,	1]	
Cross	entropy	loss	=	sum(loss_list	*	mask_list)		

X- Y

E

↑
-
-
E
-c

I pretraining
:

u-

-L- -- sum(foss list)0
: question -
↓= response
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Sample	code	for	loss	masking

Loss list
m M- si-
-
De
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Large	Language	Models

<start>   What   is   the   capital   of   France  ?

This	is	your	prompt
-
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Large	Language	Models

<start>   What   is   the   capital   of   France  ?

 TheP
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Large	Language	Models

<start>   What   is   the   capital   of   France  ?

 The

 The

 capital

W
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Large	Language	Models

<start>   What   is   the   capital   of   France  ?

 The

 The

 capital

 capital

 of

Y



Inference	Time

17

Large	Language	Models

<start>   What   is   the   capital   of   France  ?

 The

 The

 capital

 capital

 of

… … ..

 <stop>

Genera(on	stops	when	predic(ng	<stop>·
- I
L



pretraining :

qihe

-i
->urt

SFT ;

↳...]



why not ↑ CYilY1 : i-1) Prof The
, capiiy-

Y The capital of---d
X↳
* What is the Capital. - ?- I

The capitaled --

v↳encoder-& decoder2
e#is the

capa- I ↑-



t

·niceKiper
-

question
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Large	Language	Models

<start>   What   is   the   capital   of   France  ?   The   capital   of   France   is   Paris    .

What        is     the  capital   of   France  ?    The capital   of   France   is   Paris  .    <stop>
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Large	Language	Models

<start>   What   is   the   capital   of   France  ?   The   capital   of   France   is   Paris    .

What        is     the  capital   of   France  ?    The capital   of   France   is   Paris  .    <stop>

1. Can	the	model	s(ll	answer	instruc(ons	given	prompt?	
2. What	else	can	the	model	do?

I

V--
-Yes-
-
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Large	Language	Models
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Large	Language	Models

<start>   What   is   the   capital   of   France  ?   The   capital   of   France   is   Paris    .

What        is     the  capital   of   France  ?    The capital   of   France   is   Paris  .    <stop>

1. Can	the	model	s(ll	answer	instruc(ons	given	prompt?	
2. What	else	can	the	model	do?

The	model	can	ask	ques(ons
It	is	ok	to	not	mask	for	instruc(on	tuning,	which	may	or	may	not	slightly	hurt	
performance	(no	defini(ve	conclusion)

no
need



Mul/-Turn	Instruc/on	Tuning
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Conversa(onal	Data

<User> How are you today?  
<Assistant> I'm doing well, thank you! How can I 
help you?  
 
<User> Can you tell me a joke?  
<Assistant> Sure! Why did the math book look 
sad? Because it had too many problems.

cusery⑧ astop-
instr

Cassistant
- 2nd instruction--
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Conversa(onal	Data

<User> How are you today?  
<Assistant> I'm doing well, thank you! How can I 
help you?  
 
<User> Can you tell me a joke?  
<Assistant> Sure! Why did the math book look 
sad? Because it had too many problems.

When	fed	to	language	model,	it	becomes	one	sequence:	

<User>	How	are	you	today?\n<Assistant>	I'm	doing	well,	thank	you!	How	can	I	help	you?	\n\n<User>	Can	you	tell	me	a	joke?	\n<Assistant>	Sure!	Why	did	
the	math	book	look	sad?--



Mul/-Turn	Instruc/on	Tuning
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<start>	<User>	How	are	you	today?\n<Assistant>	I'm	doing	well,	thank	you!	How	can	I	help	you?	\n\n<User>	Can	you	tell	me	a	joke?	\n<Assistant>	Sure!	
Why	did	the	math	book	look	sad?

Large	Language	Models

<User>	How	are	you	today?\n<Assistant>	I'm	doing	well,	thank	you!	How	can	I	help	you?	\n\n<User>	Can	you	tell	me	a	joke?	\n<Assistant>	Sure!	Why	did	
the	math	book	look	sad?	<stop>

-
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<start>	<User>	How	are	you	today?\n<Assistant>	I'm	doing	well,	thank	you!	How	can	I	help	you?	\n\n<User>	Can	you	tell	me	a	joke?	\n<Assistant>	Sure!	
Why	did	the	math	book	look	sad?

Large	Language	Models

No	different	from	before,	s(ll	shi]	one	token	le]	to	obtain	output

<User>	How	are	you	today?\n<Assistant>	I'm	doing	well,	thank	you!	How	can	I	help	you?	\n\n<User>	Can	you	tell	me	a	joke?	\n<Assistant>	Sure!	Why	did	
the	math	book	look	sad?	<stop>-
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<start>	<User>	How	are	you	today?<user_stop><Assistant>	I'm	doing	well,	thank	you!	How	can	I	help	you?<stop>	<User>	Can	you	tell	me	a	joke?	
<user_stop><Assistant>	Sure!	Why	did	the	math	book	look	sad?<stop>

Large	Language	Models

Stop	token	for	each	turn,	so	that	each	turn	the	model	can	automa(cally	stop

model

Q-0Ox

why complate < bot]
-

Caseo] cassistanty lays are

necessary
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<start>	<User>	How	are	you	today?<user_stop>

Large	Language	Models

Your	prompt

O
-

f
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<start>	<User>	How	are	you	today?<user_stop><Assistant>

Large	Language	Models

Actual	prompt

Or
-
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<start>	<User>	How	are	you	today?<user_stop><Assistant>

Large	Language	Models

Actual	prompt

Typically,	each	model	has	certain	“templates”	to	transform	the	sequence
-
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Large	Language	Models

I'm	doing	well,	thank	you!	How	can	I	help	you?<stop>

<start>	<User>	How	are	you	today?<user_stop><Assistant>

P

↑
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Large	Language	Models

I'm	doing	well,	thank	you!	How	can	I	help	you?<stop>

<start>	<User>	How	are	you	today?<user_stop><Assistant> I'm	doing	well,	thank	you!	How	can	I	help	you?<stop>

T
-
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Large	Language	Models

I'm	doing	well,	thank	you!	How	can	I	help	you?<stop>

<start>	<User>	How	are	you	today?<user_stop><Assistant> I'm	doing	well,	thank	you!	How	can	I	help	you?<stop> <User>	Can	you	tell	me	a	joke?
<user_stop><Assistant>

-
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Large	Language	Models

I'm	doing	well,	thank	you!	How	can	I	help	you?<stop>

<start>	<User>	How	are	you	today?<user_stop><Assistant> I'm	doing	well,	thank	you!	How	can	I	help	you?<stop> <User>	Can	you	tell	me	a	joke?
<user_stop><Assistant>

Sure!	Why	did	the	math	
book	look	sad?	<stop>⑳
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Large	Language	Models

I'm	doing	well,	thank	you!	How	can	I	help	you?<stop>

<start>	<User>	How	are	you	today?<user_stop><Assistant> I'm	doing	well,	thank	you!	How	can	I	help	you?<stop> <User>	Can	you	tell	me	a	joke?
<user_stop><Assistant>

Sure!	Why	did	the	math	
book	look	sad?	<stop>

At	inference	(me,	we	only	ask	the	model	to	predict	assistant	parts
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Large	Language	Models

I'm	doing	well,	thank	you!	How	can	I	help	you?<stop>

<start>	<User>	How	are	you	today?<user_stop><Assistant> I'm	doing	well,	thank	you!	How	can	I	help	you?<stop> <User>	Can	you	tell	me	a	joke?
<user_stop><Assistant>

Sure!	Why	did	the	math	
book	look	sad?	<stop>

So	typically,	other	parts	are	all	masked	when	predic(ng	the	loss

At	inference	(me,	we	only	ask	the	model	to	predict	assistant	parts

mask

⑮me youtely Ocanyougeunl

mask= 10000 0 -- 0
,

1 , 1
. 1 , 1 , 1 , -- 0000, 111111)
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Large	Language	Models

<start>	<User>	How	are	you	today?<user_stop><Assistant> I'm	doing	well,	thank	you!	How	can	I	help	you?<stop> <User>	Can	you	tell	me	a	joke?
<user_stop><Assistant>

Or,	we	only	mask	<user>	<assistant>	tags,	not	learning	all	contents,	then	
the	chatbot	can	suggest	ques(ons	each	round	

&



Chatbot	can	ask	ques/ons	if	not	
masking

29

- -

Id
no

mosting
#



~

< users
-- cassistants -or x < user)

·
generateK diffrent User inprts

- distributorE

-
-E -emperwhesampling-p I temperatureE I



Where	to	get	the	Instruc/on	Tuning	
Data

30

1. Source	from	exis(ng	NLP	tasks	
2. Human	Annota(on	
3. Synthe(c	Genera(onx



Exi/ng	NLP	tasks

31

not diverse



Human	Annota/on
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·8zorigOd
matt users



Human	Annota/on
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ChatGPT	uses	human	annota(on	in	Step	1

⑧
[

most reliable may



Synthetic data :

prompt cate
where to get responses?

-

Ye
E



synthetic data is unavoidable

web> preturning date
-

↓ L
human data ?

most of then synthetic data

will be sythetic data same day



Thank	You!
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