“Machines make better doctors”
Nope.

Lara Hopley
Clinical Advisor, Digital Innovation
Waitemata District Health Board.
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“Al will help us”
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https://www.theguardian.com/technology/2011/feb/17/ibm-computer-watson-wins-jeopardy
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https://www.nytimes.com/2017/05/25/business/google-alphago-defeats-go-ke-jie-again.html




“Al will help us” | No it won’t!

Current ‘Al’ is a one trick pony:
It’s just nonlinear regression
It’s data-hungry & shallow
|deas don’t transfer

It can’t handle hierarchies

Hidden layers

Input layer Output layer

BM Watson Flops For
Cancer Treatment: @

https://www.theverge.com/2018/7/26/17619382/ibms-watson-cancer-ai-healthcare-science

It can’t do open-ended inference
It can’t explain its “work”
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It doesn’t get causation.

(Marcus, 2018)



Good doctors do
what Als can’t;

3. They lead and guide
2. They provide support and compassion

1. They work out and explain things

JUDEA PEARL

WINNER OF THE TURING AWARD

AND DANA MACKENZIE
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THE NEW SCIENCE
OF CAUSE AND EFFECT



The three levels

3. COUNTERFACTUALS

ACTINVITY Tmagprung, Re OB

QUESTIONS:  Wha o 1 bad done ... 7 Wip?
(Waz it X that cansed ¥ What if X had not
occurred? What if 1 had aceed differcntly?)

3. Counterfactuals— “What if ... ?”

EXAMPMES:  Was ir the aspirin thar stopped my headache?
Would Kennedy be abive if Owwald had mot
killed him® What if 1 had noe smoked for the
last 2 years?

2. INTERWENTION
ACTIVITY: ])“!I:.I',. ||'|Lrnc||'.|:|.|'_
QUESTIONS: W i Tda .7 How?

(What would Y be of 1 do X7
Heow can | make Y happent)

2. Causality—the ‘do’ calculus

EXAMPLES:  If I eake aspinin, will my hesdache be cured?

What if we ban cigarettes?

1. ASSOCIATION

ACTIVITY:  Seeng, Olsserviny 0

QUESTIOMS: 1t if 1 1o ..

(Howa are the variables relared?

1. Association (see)

il i woukd seeang X chamge my belief 10 Y7)
¥ ¥ ¥
il
|_ EXAMPLES: What does a symprom tell me abowt a discasc®
] What does a swrecy tell ws about the
election resuls?
(| II o

ASCEND THE LADDER. OF CAUSATION

M HAREL

http://bayes.cs.ucla.edu/WHY



Good Medicine is Good Science!

1. Generate hypotheses
2. Test these adequately*

3. Act, observe and repeat

https://en.wikipedia.org/wiki/Bicycle_wheel



“Machines make better doctors”
No. Not yet!

fitnessworld



The End




