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• boost health and quality of life 

• provide lifelong education and training 

• reinvent business innovation and 
competitiveness 

• accelerate scientific discovery and 
technical innovation 

• expand evidence-driven social 
opportunity and policy 

• transform national defense and security

A 20-Year Community Roadmap for  
Artificial Intelligence Research in the USBegin forwarded message:

From: AAAI Press <publications19@aaai.org>
Subject: Recap
Date: July 8, 2019 at 3:52:40 PM PDT
To: Carol McKenna Hamilton <hamilton@aaai.org>

Could you check this for me?

Hi Denise,

While it is fresh in my mind, I wanted to provide you with a recap on the AAAI proceedings work done.

Some sections of the proceedings were better than others, which is to be expected because authors in some subject areas are less likely to use figures, the use of which is a significant factor in error rate. 

The vision section was an excellent example of this variability. The number of problems in this section was quite high. Although I only called out 13 papers for additional corrections, there were many problems that I simply let go. What continues to be an issue, is why the team didn’t catch many of these errors before compilation began. For example, some of the errors involved the use of the caption package, as well as the existence of setlength commands. These are errors that should have been discovered and corrected before compilation. 

As I’ve mentioned before, running search routines on the source of all the papers in a given section saves a great deal of time because, in part, it insures consistency. 
That is something that has been decidedly lacking with regard to how these papers have been (or haven’t been) corrected. It is a cause for concern because the error rate should have been improving, not getting worse.

Another, more serious problem involves the introduction of errors (adding declarations to the preamble or code to the paper that are specifically disallowed) to papers that were *not* sent back to the author, and which were originally fine.

That was what happened on all the source files that I requested from you.

I will take AAAI-WangC.289 in the NLP section as an example, a paper that was not over length:

In the preamble to this paper, someone on the team added 

\thispagestyle{plain}
\pagestyle{plain}

to the preamble — a set of declarations that should be stripped, not added. This code was not in the original submission from the author.

That person also added negative vspace — again, a declaration that should be stripped, not added.

This is what the author submitted on 2 February 19
 
\begin{figure}
\centering
\subfigure[Varying \#hidden layers]{
\includegraphics[width=0.2\textwidth]{exp1-bless-depth}}
\subfigure[Varying \#hidden units]{
\includegraphics[width=0.2\textwidth]{exp1-bless-width}}
\caption{Change of performance in term of accuracy when the neural network architecture varies over BLESS dataset.}
\label{fig:exp1-net}
\end{figure}
 
This is what the team did to figure 2: (note the -3pt)
 
\begin{figure}
\centering
\subfloat[Varying \#hidden layers]{
\includegraphics[width=0.2\textwidth]{exp1-bless-depth}}
\subfloat[Varying \#hidden units]{
\includegraphics[width=0.2\textwidth]{exp1-bless-width}}
\caption{Change of performance in term of accuracy when the neural network architecture varies over BLESS dataset.}
\label{fig:exp1-net}{\vspace*{-3pt}}
\end{figure}
 
 
This is what the author submitted for table 7 (note the -15 point):
 
\begin{table}
\centering
\begin{scriptsize}
\begin{tabular}{lll lll}
\hline
\bf Hypo. & \bf Hyper. & \bf Score & \bf Hypo. & \bf Hyper. & \bf Score\\
\hline
petrol & provision & 0.908 & wildfires & threat & 0.845\\
handicrafts & business & 0.872 & \bf steroids & \bf alternative & \bf 0.813\\
pantsuit & product & 0.870 & psychiatrist & profession & 0.808\\
\bf bacteria & \bf measure & \bf 0.864 & tarragon & food & 0.808\\
\hline
\end{tabular}
\end{scriptsize}
\caption{Examples of newly detected hypernymy relations, together with their scores. Errors are printed in bold.}
\label{tab:exp6b}
\end{table}
 
 
This is what the team did:
 
\begin{table}
\centering
%\begin{scriptsize}
\resizebox{.95\columnwidth}{!}{
\begin{tabular}{lll lll}
\hline
\bf Hypo. & \bf Hyper. & \bf Score & \bf Hypo. & \bf Hyper. & \bf Score\\
\hline
petrol & provision & 0.908 & wildfires & threat & 0.845\\
handicrafts & business & 0.872 & \bf steroids & \bf alternative & \bf 0.813\\
pantsuit & product & 0.870 & psychiatrist & profession & 0.808\\
\bf bacteria & \bf measure & \bf 0.864 & tarragon & food & 0.808\\
\hline
\end{tabular}}
%\end{scriptsize}
\caption{Examples of newly detected hypernymy relations, together with their scores. Errors are printed in bold.}
\label{tab:exp6b}{\vspace*{-15pt}}
\end{table}

The other archives you sent had similar examples, which indicates to me that, at the very least, training and quality control is spotty at best. That the problems showed up at the end of the production, and not the beginning only increases the seriousness of the problem.

Another problem area is the curious issue of overlength papers for which the author has paid for another page, then turning out not to be over length. That has never happened — ever, so somehow these papers are being shortened by the team, or sent back to the authors to be fixed, even though the overlength condition was intentional.

If the author paid for the extra page, no one should be going through and shortening them. 

The xml problems were frankly unexpected. I have uploaded more than 25 year's worth of AI Magazine to OJS, as well as the current SoCS and FLAIRS conferences, and never encountered the issues that were apparent with ICAPS, and appear to be apparent with AAAI, because I only made one upload per issue or section. Once it was done, it was done. Individual corrections to papers (there were 13 in ICAPS, for example), should NOT be done by uploading another xml file, but rather by uploading the revised PDF via the OJS program itself. And why would that even be necessary? XML should be done at the end, after all the revisions and corrections to papers are complete — not before. 

A final area of difficulty for me was staying on top of the proofs. Proofs were not submitted in a steady flow, as I had expected given the timeline, but rather at irregular intervals. That made workflow at this end quite difficult to manage.  I received a huge number of sections at the end of the process, and did not receive the largest sections until the very end of the process, when they came all at once. That made checking difficult, and heading off potential difficulties impossible.

I am mentioning these problems because I really would like 
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Transformative potential of AI



Exploring AI in action
• hunt for subatomic 

particles 
• malware detection 
• lip reading 
• seasonal forecasting 
• automatic translation 
• spectrum estimation 

for wireless 
communications 

• automatic translation 
• robot juggling 
• epigenetics 
• grammar correction 

• describe a photo 
• renewable energy 
• play go 
• play chess 
• play poker 
• help control prosthetic 

devices 
• analyze vast collections 

of images of galaxies 
• facial recognition 
• drug discovery 
• advanced 

transportation systems 

• compose music 
• speech recognition 
• mimic artistic style 
• design better batteries 
• invent recipes 
• home automation 
• find new disease risk 

factors 
• recommend purchases 
• design new materials 
• control the power grid 
• predictive policing 

Leadership in AI requires going beyond “plugging data into a deep learning 



“It's quite obvious that we should stop training 
radiologists.” — Geoffrey Hinton, an AI luminary, in 2016



Antun, V., Renna, F., Poon, C., Adcock, B., & Hansen, A. C. (2019).

“It's quite obvious that we should stop training 
radiologists.” — Geoffrey Hinton, an AI luminary, in 2016

Original Original (zoomed) Machine Learning



Antun, V., Renna, F., Poon, C., Adcock, B., & Hansen, A. C. (2019).

“It's quite obvious that we should stop training 
radiologists.” — Geoffrey Hinton, an AI luminary, in 2016

Original Original (zoomed) Machine Learning Classical Method



Two Viewpoints
AI is Amazing ⇒ Adopt Everywhere! 

Focus on deployment and efficiency 

More concerned with “could it work?” 
then “might it fail?”  

Trial and error mindset 

Benchmark performance → innovation

AI is Curious ⇒ Learn More!  

Focus on theory, including accuracy 
bounds, sampling efficiency, etc. 

Concerned with robustness and 
correctness 

The costs of mistakes may be high 

Find shortcomings → understanding

Progress depends on both approaches



Robustness and stability



Robustness and stability

Explaining and Harnessing Adversarial Examples by Goodfellow et al.

No one knows exactly how some methods work: 
we cannot predict when outputs will be catastrophically wrong

https://arxiv.org/abs/1412.6572


Robustness and stability

“panda”

Explaining and Harnessing Adversarial Examples by Goodfellow et al.

No one knows exactly how some methods work: 
we cannot predict when outputs will be catastrophically wrong

https://arxiv.org/abs/1412.6572


Robustness and stability

“panda”

+ 0.007 × =

Explaining and Harnessing Adversarial Examples by Goodfellow et al.

No one knows exactly how some methods work: 
we cannot predict when outputs will be catastrophically wrong

https://arxiv.org/abs/1412.6572


Robustness and stability

“panda” “gibbon”

+ 0.007 × =

Explaining and Harnessing Adversarial Examples by Goodfellow et al.

No one knows exactly how some methods work: 
we cannot predict when outputs will be catastrophically wrong

https://arxiv.org/abs/1412.6572


https://www.youtube.com/watch?v=M4ys8c2NtsE

Robustness and stability



This is not an 
adversarial 
example

https://www.youtube.com/watch?v=M4ys8c2NtsE

Robustness and stability



Robustness and stability



Spurious correlations in training data



Requires large quantities of diverse data



Requires large quantities of diverse data



Dog!

Requires large quantities of diverse data



Requires large quantities of diverse data



Requires large quantities of diverse data

Pneumonia



Requires large quantities of diverse data

Pneumonia

“CNNs could rely on subtle differences in acquisition protocol, image processing, or distribution 
pipeline (e.g., image compression) and overlook pathology.” — Zech et al, 2018



Requires large quantities of diverse data

Pneumonia

“CNNs could rely on subtle differences in acquisition protocol, image processing, or distribution 
pipeline (e.g., image compression) and overlook pathology.” — Zech et al, 2018

Is our data sufficiently diverse for making 
decisions on healthcare or finance?



Leveraging models of physics and humans



“Worried about superintelligent 
robots rising up and attacking 

us? Close your doors.” 
— Gary Marcus and Ernest Davis

https://what-if.xkcd.com/5/



Physical models 
may guide and 

stabilize many AI 
methods

 https://magazine.cim.org/en/technology/the-mechanics-of-a-new-era-in-maintenance-en,, https://www.technologynetworks.com/tn/product-surveys/2018-lab-water-survey-306836, https://en.wikipedia.org/wiki/General_circulation_model  

https://magazine.cim.org/en/technology/the-mechanics-of-a-new-era-in-maintenance-en
https://www.technologynetworks.com/tn/product-surveys/2018-lab-water-survey-306836
https://en.wikipedia.org/wiki/General_circulation_model


Even if we 
understand AI, 

human-AI interactions 
may be unpredictable



Some key challenges in modern AI

• How can we integrate training data, physical models, 
and human judgement? 

• Will my method work “in the wild”? What risks do I 
face at deployment?  

• Do I have “enough” diverse data? Can I quantify 
uncertainty and interpret models? 

• What model should I use when? When is deep learning 
the right tool?



These questions are not beyond reach

Recent theory & practice:  

• explains memorization by in deep learning 

• gives insight into what makes neural 
networks special 

• provides robustness to adversarial inputs 

• helps make systems faster and training 
easier

Radhakrishnan, Yang, Belkin, Uhler, 2019



Leadership requires sustained 
investment in both applications and 

foundations of AI  
with partnerships among academia, 

government, and industry. 



Partnerships between academia, industry, government

Industry

Government

Academia

Foundational 
contributions 

Understanding, 
predicting, and 

preventing failure 
modes 

Training next 
generation of AI 

experts

Understands full 
spectrum of operating 

modes 

Transitions academic 
advances to 
consumers

Advances high-performance scalability 
of academic research 

Oversight and regulatory responsibilities


