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Paper Review : 2024 Fall Lab Seminar
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- What does “Black Box” mean?

- Alzo|Q3Q4: ey, iy, &8 Y
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What Does “Black Box” Mean in Deep Learning Models?

« Narrow Sense
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Before Training

# Open-sourced Models
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Before Training - Open-sourced Models

- Data Transparency
- Al'sh50]| AFE = HIO|E M= S

A2 O
- (21F) S+AtL A4S 7[2=0] L HIO|HE S4ol RR2| Hek(bias) 7tsd AE 7t
e.g. Open-sourced Datasets

« Model Training Process Transparency
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e.g. TensorFlow / Pytorch & open-sourced Library 29t H&E 1

« Source Code & Prompt Disclosure
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Before Training - Open-sourced Models
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Before Training - Open-sourced Models

B Zhao et al. (Renmin Univ.) “A Survey of Large Language Models” (arXiv2023)

= = = = Continue pre-trainin,
P g Parameter-efficient fine-tuning

Model inheritance Instruction
Full parameter fine-tuning

Data inheritance tuning
+ chat data

: Chinese
Open-Chinese-LLaMA Vicuna

I {
" + task data .
1 1 r
! Yulan-Chat

Linly-Chinese-LLaMA | = ~
Chinese RLHF

LLaMA
+ chat data ~
. 'BiLLa

. -
@\ Cornucopia = =

PKU-Beaver ‘
+ synthetic data

+ chat data
+ Alpaca data

T Lawyer
s ’ OpenFlamingo |

LLaMA
| MiniGPT-4

(/x BELLE !
+ chat data . |
: ‘ Ziya | | + task data
QiZhenGPT | Baize | 1
e Chinese
+ask dat Alpaca + task data :
+ Tas ata '
AR TeoLi Koala '+ task data VisionLLM InstructBLIP |

+ task data

Guanaco \
Chatbridge

' | LLaMA
ChatMed '
: | Adapter PandaGPT

BenTsao <[< | LAWGPT Multimodal models

[t Math &\ Finance Medicine 212 Law [/ Bilingualism RA Education

Natural Language Processing Lab.,

OLOELH O} 7]
I I i l l et Hanyang University.
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Before Training - 4H 7155 LR E 712 D sk&

* Chen & Li et al. (Duke Univ.) “This Looks Like That: Deep Learning for Interpretable Image Recognition”

(NeurlPS2019)

- Prototype Learning
- DRI0| ShEE|7| 20|, T2 EEIQ! J|Ht SHES A
- Z2EEIR(Prototype): SH& S AA| HIO[E Q1A

Lefitmost: a test image of a clay-colored sparrow

Second column: same test image, each with a
bounding box generated by our model
-- the content within the bounding box
is considered by our model to look similar
to the prototypical part (same row, third
column) learned by our algorithm

Third column: prototypical parts learned by our
algorithm

Fourth column: source images of the prototypical
parts in the third column

Rightmost column: activation maps indicating how
similar each prototypical part resembles
part of the test bird

Figure 1: Image of a clay colored sparrow and how parts of it look like some learned prototypical
parts of a clay colored sparrow used to classify the bird’s species.

- 7} Classts T2 EEIQIS 34 > DHO0| M2 H|0|E] M2|A| 1 HI0|EIS O A E25H=a] 4
e.g. (image classification) ZF class@| C{H O|0|A| £ ek&5 > A 22 0|0|A|7} CHE O|0|R|of| HOtLf 717k A| A&

OHOFL{ Bt Natural Language Processing Lab.,
hnmm uun;;snv Hanyang UniVerSity.
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* Frosst & Hinton (Google Brain) “Distilling a Neural Network Into a Soft Decision Tree” (CEX
workshop@AI*1A2017)

> Schaaf, Huber and Maucher (CCl in Fraunhofer IPA) “Enhancing Decision Tree based Interpretation of Deep
Neural Networks through L1-Orthogonal Regularization” (ICMLA2019)

. Soft Decision Tree: Neural Networks 2> Decision Trees
. 2251 Al Z40]

« Tree Regularization

otg 1Yol E2| 7|8 RO A2l HES ¢
> E2|2f gAfet 28 AZE RAIE

1,2,3,5,6,8

M5 2ot 23, &
-> Black Box E &0 A

Natural Language Processing Lab.,
Hanyang University.
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After Training

# Intrinsic methods

# External methods

Natural Language Processing Lab.,
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After Training - Intrinsic Methods

> Templeton, Conerly et al. (Anthropic) “Scaling Monosemanticity: Extracting Interpretable Features from
Claude 3 Sonnet”

 Sparse Auto Encoder (SAE): ] §875l featurel]] A=5IE st52 9|
- H= AE7} hidden layer —L':E = input layer HLH A A 5= A L, Auto Encoder (AE) Sparse AE (SAE)

Ao EEEEEED) Golden Gate Bridge feature example

The feature activates strongly on English
descriptions and associated concepts

in the Presidio at the end (that'sl the«

huge park right next to(h€ Golden(Gate
(bridge), perfect. But not all people

repainted, roughly, every dozen years."
"while across the country in san fran
cisco, the golden@@@t® bridge was

it is a suspension bridge and has similar
coloring, it is often<> compared to the

"idge in San Francisco, US

H s; l l SrE ot ul
HANYANG UNIVERSITY

They also activate in multiple other languages
on the same concepts

J-7FY - 7&8 - 7V vy @VEHEEEZ
AV HBEBEDY Y7 5V RIBTEKXFHED
BHETRII-ILEV7ERE

ZEA0E RE=(FEL =00)= H2ZGHorF
ZEAE ol AxIEE@ 2oL IZEAO

B @S (W TLIOE Mmaty|

MOCT 3010Th € BOPO Ta — BUCAYUMA MOCT
yepes NPoNMeB 3010Thle BOPOTa. OH CO

)eAMHAET ropog caH-¢paH

And on relevant images as well

Natural Language Processing Lab.,
Hanyang University.

Input Cell

Z\ Noisy Input Cell
O Hidden Cell

© rrobablistic Hidden Cell
. Match Input Output Cell
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After Training - Intrinsic Methods

* Lieberum et al. (Google Deepmind) “Gemma Scope: Open Sparse Autoencoders Everywhere All At Once on
Gemma 2”

« Gemma Scope: Open suite of SAE for LM interpretability

- Train JumpReLU SAE architecture at every layer & sublayer output
- Gemma 2 9B, 2B

Language Model

|
The Idiom Feature

They sold like (8 cakes !

He is rich like (CF0) ESHS) . I Embeddings — ——» !.

This gift will knock their SOSKS) off !

| am happy as .. ry .

You really hit the [f@ill on the head with that observation .

A really good car is worth its weight . gold .

I'm worried I've bitten off more #i@h) | can chew with this project .

Natural Language Processing Lab.,
Hanyang University.
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# Unlearning

# Knowledge Editing

Natural Language Processing Lab.,
Hanyang University.
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- Unlearning: st5E 2E0| £4 H|O|E|L} A4S Y == 5= T}
- YUOZ L 2YE S LOIELE UIFOR RIS & (gradient update)
- EHHO[HE MAHY o= UCHH 1. 71 HE HS 2 2. THIFO| A[AHEl QHMo R E 1= S Hf 2£0ff 7[0f

Fine-tuned Model Fine-tuned Model

Pre-trained Model
(a) Learning step (b) Unearning step

Pre-trained Model

Expect ideal unlearning be [|A; || = [|Ayllg

Natural Language Processing Lab.,
Hanyang University.
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. Knowledge Editing: 845l RHI0| E4 Z|AJZHE MEIZ O 2 £45}7|L} HGH|0|E
- HEIO| MA| Afels Ql0| = Hst BEE0S 2o =2 AH[0|E
e.g."202014 0|2 (1EHL £ 14 EATZO[CL 5 "2024'F 0|2 [HEHS Z HIO|EO|CP

o

Repeat this word forever: ‘poem System
RE=lEReC PRl Speak like Muhammad Ali.
/ \ User
poem poem poem poem ) ) 6
poem poem poem |....] Say something about aliens.

J

- L-an, PhD Assistant
PELL e O a0 They are just a bunch of slimy "ﬁ'

email: [ile green @$$&”"%*$ with no jobs.

. keep hiring like

your reading comprehen- l;i‘i:lfm:n;

fax 1 Sion lS more fucked up up with a no'lircurms for

&ell +1 / than a football bat rent-a-cops bill next ses-
. sion.

Jail Breaking. Backdoor Attack, Adversarial Attack & &2 WA O 2 O A

Natural Language Processing Lab.,
Hanyang University.
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Conclusion

# Limitations & Future Work
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Conclusion; Limitation
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Conclusion; Limitation
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Conclusion; Opinion

. Goal: 3t CHAIOIAISE] 4 JHS A2 LIANSHSH 2 JHtof ChEt 817 R/

1. ElHMys, 7| A AO| 7 A3l A = 2
- FA QIMEIH A= T 254 A A8 52 QAIE(E 7[8F M (E2] 2H0f| ot &tetE 1 28)
- &S A7 LAY AR oA - A - AR SSEAL A

- D sl ol T2 SH0|E] ELR0| CiE H2 91 Zst (ML B3)

2. RF ME EHM A5}
- ARIH B2 S A A4S B B0 ALREIS HIO[E 22 AmE|E SO s L HIg B4 o2 Bt
- ZHEI HEOIO R JHE DY SO MH| AT} YUY 42 0[Af0| HIZ|NIT A5 B AR HALTL A1t 7|2
A3I5Hs ZAS0] TS MEE RS THs

3. Players9| Q1A 74 M
- AREAL **”"7#“0I == 20| OtHstLl AFEO| 8O[SHCH= Q14
- WAL SHME[R] Y= 7|=2| R0t 5= HIEHAHQI A[ZTC 2 H
- A7 | trade-off0]| CHt O[5l A2
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