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Welcome to Podium, an IBM podcast that features short presentations by visiting researchers. In this episode, computer scientist Jonathan Schaeffer talks about the work he is doing to apply the logic – and intuition – of games to real-world scenarios. Let’s listen.
My name is Jonathan Schaeffer. I'm a professor in the department of computing science at the University of Alberta [Canada]. I've spent 25 years using games as my experimental test-bed for working in artificial intelligence.

Games are a microcosm of the real world, and I think the game that we work on that has the best representation of the real world is the game of poker. Although we sort of think of poker as a game of gambling, it turns out that from the artificial intelligence point of view, it's an incredibly rich game that shows off many of the skills that humans are very good at and what I would like to see computers become very good at.

The most important consideration is reasoning with incomplete information. Two-player games like chess and checkers, which get a lot of media attention, are not necessarily good experimental test-beds for learning about artificial intelligence. The situation where you have all of the information, perfect information at your disposal, is pretty rare. Far more common is that you have incomplete information, partial information, and based on that you make your decisions. That's what goes on in the game of poker.

The technology that we develop for games like poker can be used, for example, for negotiation where each side has hidden information that they're not telling the other and you go back and forth trying to come up with a compromise solution that meets both parties’ goals.

For example, buying a used car. The used-car dealer isn't going to tell you everything about the car. You're not going to tell the dealer everything about your financial situation, and you go back and forth. It's a game of negotiation, which is quite well modeled by a game of poker.

The biggest most dramatic game of poker that I witnessed from afar was the first Gulf War. We're going back to 1990, 1991.

If you just look at what happened then, it was a high stakes poker with literally the security of the world at stake. You had Saddam Hussein who anted by going into Kuwait. You had George Bush who basically told them to retreat. Saddam Hussein refused and George Bush sent in the troops and threatened to go into Iraq. Saddam kept raising the stakes by threatening with weapons of mass destruction and human shields, and George Bush kept calling him down by drawing a line in the sand and getting an international consortium.

And in the end, when all was said and done, we discovered that Saddam Hussein had been bluffing all along. It was an important moment in world history and an important lesson was learned there. Although I'm not sure that George Bush, Jr. learned that lesson because he went into Iraq a decade later and didn't learn the lesson that Saddam Hussein was a big bluffer.

Bluffing is a mathematical property. You can show that bluffing is essential to playing strong poker and you can do some math and compute the approximate rate at which you should bluff. And you can have your computer program bluff within that proportion consistently throughout the game. That doesn't turn out to be a hard problem for a computer.

The harder part for a computer, which humans actually turn out to be pretty good at, is trying to figure out when your opponent is bluffing. That's something called opponent modeling. You need to observe your opponent, detect their strengths and weaknesses and know how often they bluff, when they bluff, the types of hands that they bluff, etc.

Part of the problem is that people like me are blinded by mathematics. We know something about statistics and perhaps knowing a little bit about statistics is a dangerous thing, because we won't do something unless we think it's statistically significant.
Humans will see something once and say, “Well, I've seen him do it once, he's going to do it again,” and based on one data point, which is not statistically significant, make inferences and proceed accordingly.

Of course, I can say, “Well, I'm going to make my program ignore statistics and do what humans do.” And we try that. There's something else going on that the humans do that I'm not exactly sure because they seem to do it very well and I haven't been able to do it anywhere near as well as they can. So it's still a bit of a mystery.

There are games like the oriental game of Go, which is extraordinarily complex and where humans have a huge edge over computers right now. It's played on a 19 × 19 board, and all you do is alternate moving back and forth, putting a stone of your color on an empty square. That's it. And the idea is that you want to capture more territory than the opponent. That's what makes the game so elegant. Because the simplicity of the rules gives rise to extraordinary complexity and unbelievable beauty in terms of the strategies that can happen in this very simple setting.

Half of my group works with the commercial game companies, like Electronic Arts and BioWare, coming up with new technology that will integrate into their next commercial release. We work on sports games, we work on role-playing games, we work on real-time strategy games.

There are many people out there who when they first hear of the research applied to games they're sort of negative: What can games have to do with the real world?

One of the things that we did with our checkers project is spin some of that technology off into a bioinformatics company.
In recent years I think that the argument is moot. Worldwide the commercial game sales from computer video games last year peaked at $40 billion. Anything that we can do in terms of developing new technology to increase people's entertainment value from playing games is also a worthy goal.

Games are fun and all of my students love to play games. So getting them motivated to try new cool and interesting ideas in these games is very easy to do. The fact that we also learn a lot about artificial intelligence and can apply it to other domains is obviously beneficial.
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