A Basic Example

At its core, ChatGPT is a system for generating linguistic output that
“follows the pattern” of what’s out there on the web and in books and
other materials that have been used in its training. And what’s
remarkable is how human-like the output is, not just at a small scale,
but across whole essays. It has coherent things to say, that pull in
concepts it’s learned, quite often in interesting and unexpected ways.
What it produces is always “statistically plausible”, at least at a
linguistic level. But—impressive as that ends up being—it certainly
doesn’t mean that all the facts and computations it confidently trots out
are necessarily correct. Here’s an example I just noticed (and, yes,
ChatGPT has intrinsic built-in randomness, so if you try this, you
probably won’t get the same result):

How far is it from Chicago to Tokyo?

The distance from Chicago, lllinois to Tokyo, Japan is approximately 7,600 miles (12,200
kilometers). This is a very long distance and it would take a significant amount of time to
travel from one place to the other by any mode of transportation. The actual flight time
from Chicago, IL to Tokyo, Japan is about 16 hours, but this does not take into account

factors such as wind and the layover time at the airport.

It sounds pretty convincing. But it turns out that it’s wrong, as
Wolfram|Alpha can tell us:

ﬁ How far is it from Chicago to Tokyo? =] ‘

Input interpretation

Chicago, Illinois
distance
Tokyo, Japan
Result
6313 miles

Unit conversions

10 160 km (kilometers)

To be fair, of course, this is exactly the kind of thing that
Wolfram|Alpha is good at: something that can be turned into a precise


https://content.wolfram.com/uploads/sites/43/2023/01/swchattech1923img1.png
https://www.wolframalpha.com/input?i=How+far+is+it+from+Chicago+to+Tokyo%3F

computation that can be done on the basis of its structured, curated
knowledge. But the neat thing is that one can think about
Wolfram|Alpha automatically helping ChatGPT on this. One can
programmatically ask Wolfram|Alpha the question (you can also use a
web API, etc.):

in[-1:= WolframAlpha["what is the distance from Chicago to Tokyo", "SpokenResult"]

out[-]= The distance from the center of Chicago, Illinois to the center of Tokyo is about 6313 miles

Now ask the question again to ChatGPT, appending this result:

How far is it from Chicago to Tokyo? The distance from the center of Chicago, lllinois to
the center of Tokyo is about 6313 miles

Thank you for correcting me. You are correct that the distance from the center of
Chicago, lllinois to the center of Tokyo, Japan is about 6313 miles (10160 kilometers). This
distance can vary slightly depending on the specific location within each city that is being

used as the starting and ending point.

How far is it from Chicago to Tokyo?

The distance from Chicago, lllinois to Tokyo, Japan is approximately 6313 miles (10160
kilometers). This is a very long distance and it would take a significant amount of time to
travel from one place to the other by any mode of transportation. The actual flight time
from Chicago, IL to Tokyo, Japan is about 16 hours, but this does not take into account

factors such as wind and the layover time at the airport.

ChatGPT very politely takes the correction, and if you ask the question
yet again it then gives the correct answer. Obviously there could be a
more streamlined way to handle the back and forth with
Wolfram|Alpha, but it’s nice to see that even this very straightforward
pure-natural-language approach basically already works.

But why does ChatGPT get this particular thing wrong in the first
place? If it had seen the specific distance between Chicago and Tokyo
somewhere in its training (e.g. from the web), it could of course get it
right. But this is a case where the kind of generalization a neural net
can readily do—say from many examples of distances between cities
—won’t be enough; there’s an actual computational algorithm that’s
needed. The way Wolfram|Alpha handles things is quite different. It
takes natural language and then—assuming it’s possible—it converts
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this into precise computational language (i.e. Wolfram Language), in
this case:

- GeoDistance['Chicago crry |, Tokyo cirv ]

|= 6296.06 mi

The coordinates of cities and algorithms to compute distances between
them are then part of the built-in computational knowledge in the
Wolfram Language. And, yes, the Wolfram Language has a huge
amount of built-in computational knowledge —the result of decades of
work on our part, carefully curating what’s now a vast amount of
continually updated data, implementing (and often inventing) methods
and models and algorithms—and systematically building up a whole
coherent computational language for everything.
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