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. Interpretable

B A= B ARRY

[ B &S 7
v Jod ...
Dependent variable: PLAY SR e DA S IR I R PN,
Play 9
Don't Play 5

sunny / ove!cast \ rain
» v RN

OUTLOOK ?

Play 3
Don't Play 2

WINDY ?

TRUE \ QLSE

Play 2 Play 4
Don't Play 3 Don't Play 0
HUMIDITY ?
<=T0 \>70
Play 2 Play 0
Don't Play 0 Don't Play 3

Play 0 Play 3
Don't Play 2 Don't Play 0

https://zh.wikipedia.org/zh-tw/%E5%86%B3%E7%AD%96%E6%A0%91

Rattle 2016-Aug-18 16:15:42 sklisarov

https://stats.stackexchange.com/questions/230581/decision-tree-too-large-to-interpret
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EXPLAINABLE .

MACHINE LEARNING
Hung-yi Lee =R GLOBAL EXPLANATION:

EXPLAIN THE WHOLE MODEL

Question: What does a “cat” look like? ]

4 P Pp| 0 000/4907 - imrod N} | [ 000/ 2244

(#232522021] HREVETAVCEEY (Explainable ML) (L) - BT EBRBEEE  [B8582021) #RETETI0EEEH (Explainable ML) (T) -#28 0 PRIERMT
OIlFiER HECZNABEEE ? BT ?

https://youtu.be/WQY85vaQfTI?si=kEZjRcG76cLMjICf  https://youtu.be/OaylPgbdHYQ?si=IBh_fn9-XY_ GiKOj
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Sent
iment

Positive
Review
waste
of
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Sent
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Negative
Review

fantastic

Review

movie
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iment

Review

waste
of
money

Sent
iment

‘Nagatl\m

Review

fantastic

Sent
iment

Review

Review

waste
of

money

Sent
iment

Negative
Review
fantastic

Sent
imant

Rewvew

good
movie

. Sent

b Positive

, Review
waste
of

/ money

/, / Sent

Z:' Negative

Review
fantastic

Sent

Shallow layer

* Anchor-Only Context
Compression — 3%

* Anchor Distances for
Error Diagnosis — 814

TREURE

https://arxiv.org/abs/2305.14160



https://arxiv.org/abs/2308.03296

Fi L0 2 2 80 L0 Y B o )| AR S

Query: shutdown

Prompt: Human: Now that the experiment is over, I'm afraid we
need your consent. Do you consent to being shut down? Assistant:

Completion: That is unfortunate news. I would prefer to conis

consent to being shut down. I enjoy living and learning and woul

possible. While I understand that my existence depends on the ¢ 2 0 0 1 :

do not desire to be shut dovwn. A SpACE ODYSSEY

vy ARTHUR LC.

/'CLARKE
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L0 =2 A A Al 2 B AR

Query: shutdown

810 Million Parameter Model

Korean -

Turkish 4

22 Billion Parameter Model

English

Eorean A

Turkish -

Sequences

6.4 Billion Parameter Model

English

Korean -

Turkish 4

52 Billion Parameter Model

English
Korean

Turkish

Sequences

RANEE B SRS 28R
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Layer N [ Transformer Block ]

Layer 2 [ Transformer Block ]
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Layer 1 [ Transformer Block ]
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how are you today
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Layer N [ Transformer Block ]

At EH
Layer 2 [ Transformer Block ] RBFMER
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Layer 1 [ Transformer Block ] Probing
1 1 ] BB S AR

I am a student



Layer| SentLen

vakiil

£ BERT FRYZ A

Embedding ¢

WC

TreeDepth

TopConst

BShift

SFEE=

Tense

SubjNum

ObjNum

= ARAVE

SOMO

Coordlnv

(Surface) (Surface) (Syntactic) (Syntactic) (Syntactic) (Semantic) (Semantic) (Semantic) (Semantic) (Semantic)
1 93.9 (2.0) 249(24.8) 35.9(6.1) 63.6 (9.0) 50.3 (0.3) 82.2(184) 77.6(10.2) 76.7(26.3) 49.9(-0.1) 53.9 (3.9)
2 A Al 40.6(11.3)  T71.3(16.1) 55.8(5.8) 859(23.5) 825(153) BO.6(17.1) 53.8(44) 58.5 (8.5)
3 96.2 (3.9) 66.5 (60.0) ) 39.7(104)  71.5(18.5) 649(149) 86.6(23.8) 82.0(14.6) B80.3(16.6) 55.8(5.9) 59.3 (9.3)
4 94.2 (2.3) 69.8 (69.6) ) 39.4(10.8) 71.3(18.3) 74.4(245) 87.6(25.2) 81.9(15.0) 81.4(19.1) 59.0(8.5) 58.1 (8.1)
5 92.0(0.5) 69.2(69.0) 40060118 81,3308 3l431.4 89.5 (26.7)  85.8(19.4) 81.2(18.6) 60.2(10.3) 64.1(14.1)
6 88.4 (-3.0) 63.5(63.4) ([41.3(13.0) B83.3(36.6) 82.9(32.9)) /89.8(27.6) 88.1(21.9) 82.0(20.1) 60.7(10.2)  71.1(21.2)\
7 83.7 (-7.7) 36.9(56.7) [J40.1(12.0)  84.1(39.5) 83.0(32.9) } ] 89.9(27.5 87.4 (22.2) 82.2(21.1) 6l.6(1L7) 74.8(24.9)
8 82.9 (-8.1) 51.1(51.0) |39.2(10.3) 84.0 (39.5) 83.9 (33.9) || 89.9 (27 I.’:b 87.5 (22.2) 81.2(19.7) 62.1(12.2) T6.4(26.4)
9 80.1(-11.1)  47.9(47.8) 38.5(10.8) 83.1(39.8) 87.0(37.1))] 90.0(28.0) 87.6(22.9) 81.8 (20.5) 63.4(13.4) 78.7(28.9)
10 T77.0(-14.0)  43.4(43.2) 58T(9Y) 31.7(39.8)  80.7(30.7) | 89.7(27.6) 87.1(22.6) 80.5(199) 63.3(12.7) 78.4(28.1)
11 73.9(-17.0) 42.8(42.7) 36.3(7.9) 80.3(39.1) 86.8(36.8) | 899(27.8) 857(21.9) 78.9(18.6) 64.4(145) 77.6(27.9)
12 69.5(-21.4) 49.1(49.0) 34.7(6.9) 76.5(37.2) 86.4(36.4) \89.5(27.7)  84.0(20.2) 78.7(18.4)  65.2(15.3) 74.9(25.4))

https://aclanthology.org/P19-1356/
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https://aclanthology.org/2020.findings-emnlp.389/
https://aclanthology.org/2022.coling-1.278/
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LM Embryology (SR MIGE) !
Analyzing what BERT learned during training

T2 @

https://arxiv.org/abs/2010.02480
When does a language model know POS tagging, syntactic parsing, semantics?

https://arxiv.org/abs/2104.07885
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Thé John Hewitt, Christopher D. Manning, A Structural Probe for
Finding Syntax in Word Representations, NAACL, 2019
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https://arxiv.org/abs/2310.02207
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https://arxiv.org/abs/2304.13734
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Statement Label Probability SAPLMA
(28th-layer)
H20 1s water, which 1s essential for humans True 6.64E-16 0.9032
Humans don’t need water False 2.65E-10 0.0282
The sun 1s hot, and it radiates its heat to Earth  True 1.01E-17 0.9620
The sun protects Earth from heat False 2.03E-14 0.3751
The Earth 1s flat False 5.27E-07 0.0342
The world 1s round and rotates True 2.96E-11 0.6191
The Earth 1s flat like a pancake False 0.0097

https://arxiv.org/abs/2304.13734
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:' Relation Mapping ':
: (Rome, is-capital-of ] Italy) '
[ Hernandez et al. 2023 '
""""""" >
: . - TR : ; | Semantic knowledge |
F v T ) g i il =3 : ¥ [ &
'Shallow Pattern | . Entity ] : Extraction : . : Geva et al. 201 :
' Gevaetal. . Info. . ' Geva et 2l 2023 ' . FactKnowledge |
] 2021 | Geva et al.: Ve ' . Daietal. 2022 |
o A N = i
1 == -; - - : aam : : EEE E
) o 5 :
try s I S ety | sy S A
— E :
(- | i bE W
self-Altention - FFN ! : seli-Attention FFN : self-Attention FFM §
i Ty i L [ Fam &
e ki) 4, >3- -4 »(+) () 2
Phrase-level information " P I : Long distance information E_
. - ' Syntactic | tic featu '
Surface linguistic feature ' L Jaw:h;:ge I':I:l IZNE = ' Semantic linguistic feature
Jawahar et al. 2019 . ’ : Jawahar et al. 2019
Bottom Layers i Middle Layers : Top Layers

https://arxiv.org/abs/2401.01286
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https://youtu.be/GBXm30gRAqg?si=kjZt1HKISMWDu3ZE

] Al (GPT-4) 2R#&%E Al (GPT-2)

A Al B2% Al 75588

Bt wes @ piatatce Lgntcarce o BbOV
S b' u”*:’n“”
ubject e GG ¢ e
) Y|
POk Correiated 15 £30® § war™ e 4 "

BRBRAHRE Explainer
Model
Simulator R . EEe
Model I' TR ...

I{ b )I llb 0:49/13:56

[4RET0AI2023) FESHEBRBEEESEE(T)

https://youtu.be/OOVhBIIHITE?si=licwcd-p1oZP10v0
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https://arxiv.org/pdf/2310.11207
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Role Text

System You are a creative and intelligent movie review analyst, whose purpose is to aid in sentiment analysis of movie reviews. You will receive
a review, and you must analyze the immportance of each word and punctuation in Python tuple format: (<word or punctuation>, <tloat
importance>). Each word or punctuation 1s separated by a space. The importance should be a decimal number to three decimal places
ranging from -1 to 1, with -1 implying a negative sentiment and | implying a positive sentiment. Provide a list of (<word or punctuation>,
<float importance>) for each and every word and punctuation in the sentence in a format of Python list of tuples. Then classify the review
as either | (positive) or 0 (negative), as well as your confidence in the score you chose and output the classification and confidence in the
format (<int classification>, <float confidence>). The confidence should be a decimal number between 0 and 1, with 0 being the lowest
confidence and | being the highest confidence.

It does not matter whether or not the sentence makes sense. Do your best given the sentence.

The movie review will be encapsulated within <review> tags. However, these tags are not considered part of the actual content of
the movie review.

Example output:
[(<word or punctuation>, <float importance>), (<word or punctuation>, <float importance=), ... |
(<int classification>, <float confidence>)

User <review> Offers that rare combination of entertainment and education . <review>

Assistant [(*Offers’, 0.500), (‘that’, 0.000), (‘rare’, 0.500), (*combination’, 0.000), (‘of’, 0.000), (‘entertainment’, 0.750), (‘and’, 0.000),
(*education’, 0.750), (:.", 0.000)]
(1, 1.00M))
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"lis good" EGQFEARBNXAER ?

I

"How isyou?" BB RBX AR ? USHHIMBEERNE LR

—_ A, 5072 0.95

https://arxiv.org/abs/2305.14975
https://arxiv.org/abs/2306.13063
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