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http://www.soumu.go.jp/menu_news/s-news/01iicp01_02000072.html

(2% ] EU— & T—>{R5EFH A (GDPR)

= GDPR-22

1.

The data subject shall have the right not to be subject to a decision based
solely on automated processing, including profiling, which produces legal
effects concerning him or her or similarly significantly affects him or her.

. Paragraph 1 shall not apply if the decision: is necessary for entering into, or

performance of, a contract between the data subject and a data controller; is
authorised by Union or Member State law to which the controller is subject
and which also lays down suitable measures to safeguard the data subject’s
rights and freedoms and legitimate interests; or is based on the data subject’s
explicit consent.

. In the cases referred to in points (a) andf(c) of paragraph 2, the data controller

shall implement suitable measures to safeguard the data subject’s rights and
freedoms and legitimate interests, at least the right to obtain human
intervention on the part of the controller, to express his or her point of view
and to contest the decision.

Decisions referred to in paragraph 2 shall not be based on special categories of
personal data referred to in Article 9(2)1), unless point (a) or (g) of Article 9(2)
applies and suitable measures to safeguard the data subject’s rights and
freedoms and legitimate interests are in place.
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European Union regulations on algorithmic decision-making

and a “right to explanation”
Bryce Goodman,'* Seth Flaxman,?
!Oxford Internet Institute, Oxford
1 St Giles’, Oxford OX1 3LB, United Kingdom
2Department of Statistics, University of Oxford,

24-29 St Giles’, Oxford OX1 3LB, United Kingdom

*To whom correspondence should be addressed; E-mail: flaxman@stats.ox.ac.uk.

Abstract

We summarize the potential impact that the European Union’s new General Data Protection Regulation will
have on the routine use of machine leaming algorithms. Slated to take effect as law across the EU in 2018,
it will restrict automated individual decision-making (that is, algorithms that make decisions based on user-
level predictors) which “significantly affect” users. The law will also effectively create a “right to explanation,”
whereby a user can ask for an explanation of an algorithmic decision that was made about them. We argue that
while this law will pose large challenges for industry, it highlights opportunities for computer scientists to take
the lead in designing algorithms and evaluation frameworks which avoid discrimination and enable explanation.
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we developed and tested a machine learning
based system called Prescience that predicts

real-time hypoxemia risk and presents an
explanation of factors contributing to that risk

Prescience improved anesthesiologists'
performance when providing interpretable
hypoxemia risks with contributing factors.

The results suggest that if anesthesiologists
currently anticipate 15% of events, then with
Prescience assistance they could anticipate
30% of events
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Explainable machine learning predictions to help anesthesiologists prevent
hypoxemia during surgery

Scott M Lundberg, Bala Nair, Monica S Vavilala, Mayumi Horibe, Michael | Eisses, Trevor Adams, David E Liston,
Daniel King-Wai Low, Shu-Fang Newman, Jerry Kim, Su-In Lee

doi: hteps//doi.org/10.1101/206540

This article is a preprint and has not been peer-reviewed [what does this mean?

Abstract nfo/History Metrics Supplementary materia ™ Preview PDF

Abstract

Hypoxemia causes serious patient harm, and while anesthesiologists strive to avoid hypoxemia
during surgery, anesthesiologists are not reliably able to predict which patients will have
intraoperative hypoxemia. Using minute by minute EMR data from fifty thousand surgeries we
developed and tested a machine learning based system called Prescience that predicts real-
time hypoxemia risk and presents an explanation of factors contributing to that risk during
general anesthesia. Prescience improved anesthesiologists' performance when providing
interpretable hypoxemia risks with contributing factors. The results suggest that if
anesthesiologists currently anticipate 15% of events, then with Prescience assistance they
could anticipate 30% of events or an estimated additional 2.4 million annually in the US, a large
portion of which may be preventable because they are attributable to modifiable factors. The
prediction explanations are broadly consistent with the literature and anesthesiologists' prior
knowledge. Prescience can also improve clinical understanding of hypoxemia risk during
anesthesia by providing general insights into the exact changes in risk induced by certain
patient or procedure characteristics. Making predictions of complex medical machine learning
models (such as Prescience) interpretable has broad applicability to other data-driven
prediction tasks in medicine.
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Clinically applicable deep learning for diagnosis
and referral in retinal disease

Jeffrey De Fauw', Joseph R. Ledsam’, Bernardino Romera-Paredes’, Stanislav Nikolov',
Nenad Tomasev', Sam Blackwell', Harry Askham’, Xavier Glorot', Brendan O’'Donoghue’,
Daniel Visentin', George van den Driessche’, Balaji Lakshmi yanan', Cl Meyer’,
Faith Mackinder', Simon Bouton', Kareem Ayoub', Reena Chopra©?, Dominic King', Alan
Karthikesalingam', Cian O. Hughes © ', Rosalind Raine’, Julian Hughes?, Dawn A. Sim?,
Catherine Egan’, Adnan Tufail’, Hugh Montgomery ©°, Demis Hassabis', Geraint Rees ©?,
Trevor Back', Peng T. Khaw’, Mustafa Suleyman’, Julien Cornebise'**, Pearse A. Keane ©24*

and Olaf Ronneberger ©'**
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Fig. 2 | Results of the segmentation network. Three selected two-dimensional slices from the n= 224 OCT scans in the segmentation test set (left)

with manual segmentation (middie) and automated segmentation (right; detailed color legend in Supplementary Table 2). a, A patient with diabetic
macular edema. b, A patient with cheroidal neovascularization resulting from age-related macular degeneration (AMD), demonstrating extensive
fibrovascular pigment epithelium detachment and associated subretinal fluid. ¢, A patient with neovascular AMD with extensive subretinal hyperreflective
material. Further examples of the variation of pathology with model segmentation and diagnostic performance can be found in Supplementary Videos 1-9,
In all examples the classification network predicted the correct diagnosis. Scale bars, 0.5mm
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