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PAPER TIME!
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QUESTIONS?




PAPER DISTRIBUTION TIME!

Does anyone know who this is?




PAPER DISTRIBUTION TIME!

Charles Babbage!

Q.0
e

Charles Babbage Part of a blueprint for this "Analytical Engine” Ada Lovelace
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PAPER DISTRIBUTION TIME!

He had a particular dislike towards “public nuisances’

Thergan Lrivndes, o |

!L((;:-g-é:r/} f@} HAMILTON, O,

Organ-grinders Hoop-rolling
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PAPER DISTRIBUTION TIME!

In 1857 he published “Table of the Relative Frequency of Occurrence of the Causes of Breaking
of Plate Glass Windows" where he painstakingly documented the cause of 464 broken window
panes.

How many of these panes were broken by "drunken men, women or boys™?

VATIOUS AITICICS TNAL APPEar 10 De CONUNUAily JAING rougn, SUch a5 UOLTICS, PRtkages,
cheese, beef, ete.

1857.—1In the Mechanics Mag, 24 Jan. this year, there appeared from the pen of the
late Mr. Charles Babbage : Zadle of the Kelative Frequency of Occurrence of the Causes of
Breaking Plate Glass Windres.  The introductory remarks were as follows :

The following T. has been prepared by an eminent statistician, from a detailed list of breakages

extending over 10 months, recently published in the 7émes, Tt will be of valee in many respects, and
will, we hope, induce others to furnish more extensive collections of similar and related facts,

1. Airgun G0 sen weh i ddm , 23. Cord or hook of fanlight giving way ...
2. Window sash w trpulg Ats msa sas wma  uss 24. Settioment of building ver wer wes wm
3o FROM  coi sen sen oo0 4ss aop aop 48 400 I 25. Horses, sheep, or cattle running againlt
4. Crowd . L 080 44t wee bbb 4 | 20. Blind f.nllmg e an ..
5. Frame b.\d]) made o o o Re e a4 | 27, Opening door too wide or viele ullv -
G, Dog 28 e aan v we = e qa | 28, Cart, carriage, or truck run against ..,
7. Slate from roof or otd Bhb 4ot vm 29. W |lful.)' {3imprisoncd) ... see ees eee
8. Bottle of soda water burst wss  ¢sn  sse  ves | 10, Slamming door or WIndOW .. ree aer aee
9. Cart shaking window ... . as _mes  ass 31, Drunken men, women, or lm)l... R
10. Door opening causing parkagc to fall ... j2. Gas ... b va. s se e ese
11. Iron bar falling .. wee wer vrr wer e see i1 Cleaning wWindows .. .. e " e
12. Noard falling . e . ‘e 14 Havs throwing stones at each oﬂwr .
13 Shutting window ... . - 3% Men fell through (o ser s see wae
14. Rioters.. . . 3. Pushing against .., .. I
15. lbrmnn,' l!'op un‘dnw ver san e 17. Violence of wind ... .. —
10, Men repairing the road . we s e see 38, Shutter falling.., .
17. Thieves entening premises .., “ws s 39. Pairof stepsoro ll‘crlhmgs hllmg ag:unst
18, Stones kicked u'-i) horses or cattle.. S 40. Persons throwing stones . v ver e
19. Persons throwing various things - 40. UnkDOWR i cee cee cee aae cie oo une
20. Sah rone of window hreakine Ceee — 483



PAPER DISTRIBUTION TIME!

In 1857 he published “Table of the Relative Frequency of Occurrence of the Causes of Breaking
of Plate Glass Windows" where he painstakingly documented the cause of 464 broken window
panes.

How many of these panes were broken by "drunken men, women or boys™?

VATIOUS AITICICS TNAL APPEar 10 De CONUNUAily JAING rougn, SUch a5 UOLTICS, PRtkages,
cheese, beef, ete.

1857.—1In the Mechanics Mag, 24 Jan. this year, there appeared from the pen of the
late Mr. Charles Babbage : Zadle of the Kelative Frequency of Occurrence of the Causes of
Breaking Plate Glass Windres.  The introductory remarks were as follows :

The following T. has been prepared by an eminent statistician, from a detailed list of breakages

extending over 10 months, recently published in the 7émes, Tt will be of valee in many respects, and
will, we hope, induce others to furnish more extensive collections of similar and related facts,

1. Airgun 6 man aeh WM e 23. Cord or hook of fanlight givingway ... 6
2. Window sash w trpulg T — 24. Settioment of building ver wer wee e ?
3. Frost oo e vee cee aee v e aee I 25. Horses, sheep, or cattle running againlt 7
4. Crowd . L 080 44t wee bbb 4 | 20. Blind [.ullmg e an we O
5. Frame b.\d]) made . Gas wmr men smn == gap | 27, Opening door too wide or viole ullv w e O
6, Dog v e e bee ses ses wes as | 28, Cart, carriage, or truck run against .., 10
7. Slate from n)of ore 48 Evh 80  sve 29. W |1ful.)‘ {3 imprisoned) e o o2 802 JP
8. Hottle of sada water burst wss  ¢sn  sse  ves | 10, Slamming door or WindOW .. vve aee aee 12
9. Cart shaking window ... . o _asm  aus 31, Drunken men, women, or lm)l... e eee 1§
10. Door opening causing parkagc to fall ... j2. Gas ... osr ee. wee see  eee eee 18
11. Iron bar falling .. wee wer vrr wer e see i1 Cleaning wWindows .. .. e v w10

12. Hoard fulling  oh oee
13. Shutting window ...
14. Rioters.. .

15. lbrmnn,' l!'op un‘dnw e
10, Men repairing the road . we s e see
17. Thieves entening premises ..., o
18, Stones kicked u'-i) horses or cattle.., -
19. Persons throwing various things s s
20. Sadh rome of window hreakine .

1. Havs throwing stones at cach oﬂu‘r we 16
36 Men fell through o 0 ser wee 4ee wee 1B
39. Pushing against .., ..
17. Violence of wind ... ..
38, Shatter falling.., o 4
39. Pairof stepsoro ll-cnhmgs hllmg ag:unst 50
40. Persons throwing stones .o we vee wee 55
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PAPER DISTRIBUTION TIME!

Paper 1: Gurnee et al. "Finding neurons in a haystack: Case studies with sparse probing." TMLR (2023).
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https://arxiv.org/abs/2305.01610
https://arxiv.org/abs/2406.16778

PAPER RECAP




INTERVENABLE BLACK-BOXES (LAGUNA ET AL., 2024)

| aguna et al. "Beyond concept bottleneck models: How to make black boxes intervenable?." Neur|PS (2024).
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https://arxiv.org/abs/2401.13544

INTERVENABLE BLACK BOXES: RESEARCH QUESTION

Main research Question

Can we perform concept interventions on trained black box models?
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INTERVENABLE BLACK BOXES: TAKEAWAYS

1. We can intervene on a black-box model by identifying a concept

using a linear probe and then finding the necessary change to the
latent space by solving an optimisation problem.

Step 1: Probing Step 2: Editing Representations Step 3: Updating Output
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Translation: find the minimal change in the latent that “flips” the concept w.r.t. the probe’'s boundaries
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INTERVENABLE BLACK BOXES: TAKEAWAYS

2. The intervenability objective can be used to fine-tune a model to

be more receptive to interventions

Task loss with
Intervention

Task loss without
Intervention

A
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. , — y y ,
2o B cp)nD, '~ [(1 B) L (w (he (2)) ,y) +BL (gw (2) y)]
s.t. 2’ € argmin AL (g¢ (2),c) +d(z,2),
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Y

Latent space change constraint
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AUTOREGRESSIVE CBMS (HAVASI ET AL., 2022)

f-;'tﬂ
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Havasi et al "Addressing leakage in concept bottleneck madels." NeurlPS (2022).
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https://proceedings.neurips.cc/paper_files/paper/2022/file/944ecf65a46feb578a43abfd5cddd960-Paper-Conference.pdf

AUTOREGRESSIVE CBMS: RESEARCH QUESTION

Main research Question

Given a CBM, can we avoid “leaking” information from the features to

the downstream task predictor by better modelling concept
relationships?

492



AUTOREGRESSIVE CBEMS: TAKEAWAYS

1. We can model cross-concept relationships using an auto-

regressive architecture

' / N\
| X | o— N g -—0-|‘ y ‘
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AUTOREGRESSIVE CBEMS: TAKEAWAYS

2. In concept-incomplete setups, we can recover black-box

accuracy by incorporating a side-channel as part of the model

6,6 = argmax Ep [log ps(c|z) + log Ey, (-2 [Ps (yle, 2)]
6.0 \ J
Y

We sample side-channel latent codes z
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