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Artificial Cognition ™ Roadmap

Applications
Universal Dictionary
English 250K words
Arabic
Japanese
_ " French
Universal Dictionary C— German
! Italian
English 20K words Englist 125,K words Dutch
Arabic EiNeh
Japanese Oilers
Assuming $3M funding
l l | niversal Diction
2006 2007 2008 Universal Dictionary
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Artificial Cognitionm™

The technology In use




Word/Text Processing, Parser

High school students are subjected to analogy questions as part of the SAT college entrance exams. |nstead of
logic, our software comparesthe differential of each pair of wordsnumerically using ACI universal dictionary.
After comparing all 5 sets, the differential that is closest to the original differential isthe correct answer.

DALMATIAN : DOG :: . DOCTOR : HOSPITAL ::

(A) oriole: bird (A) sportsfan : stadium

(B) horse: pony (B) cow : farm

(C) shark : great white (C) professor : college

(D) ant : insect (D) criminal : jail

(E) stock : savings . (E) food : grocery store

CUB : BEAR :: . 6.) AUTOMOBILE : MOTORBOAT ::
(A) piano: orchestra (A) gas generator : water wheel
(B) puppy : dog (B) balloon : raft

(C) cat : kitten (C) freight train : ocean liner
(D) eagle : predator . (D) rickshaw : rowboat

(E) fork : utensil (E) windmill : sailboat
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Word/Text Processing, Parser

The Correct Answer (according to our math) is highlighted in blue. How did you do?

Conventional wisdom saysthat thistype of work cannot be done by computersat all. The second thingisto ask,
“How quickly could you doit?” ACI'stechnology allowsthe computer to find the answer to an analogy problem
such asthesein lessthan a millionth of a second.”

DALMATIAN : DOG :: . DOCTOR : HOSPITAL ::

(A) oriole: bird . (A) sportsfan : stadium

(B) horse: pony (B) cow : farm

(C) shark : great white (C) professor : college

(D) ant : insect . (D) criminal : jail

(E) stock : savings . (E) food : grocery store

CUB : BEAR:: . 6.) AUTOMOBILE : MOTORBOAT ::
(A) piano: orchestra (A) gasgenerator : water wheel
(B) puppy : dog (B) balloon : raft

(C) cat : kitten (C) freight train : ocean liner
(D) eagle: predator . (D) rickshaw : rowboat

(E) fork : utensil . (E) windmill : sailboat
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Natural Language Translations

Theart of trandation, what occurs when an unknown word is encounter ed

1.  AlJapanese caller speaks a sentence containing the word “Tomesode”
2. Her cellphone translates this into an intermediate computer language
3. The English speaking users’ cellphone translates this from the intermediate language to
English
A search of the database finds no match in the English language for the equivalent of the
word Tomesode.
The database software analyzes the definition and finds that it means “formal kimono
for married woman”
 Thereceiving cell phone finishes the translation and speaks
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Artificial Cognition™

Comparison between ACI vocabulary and Wordnet




ACIl Vocabulary Wordnet

Wordnet ACI Vocabulary
Wordnet ACI Vocabulary
ACI
Wordnet
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ACIl Vocabulary Wordnet

Wordnet ACI Vocabulary

Wordnet synset ACI

synset
ASCII

Wordnet
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ACIl Vocabulary Wordnet

Wordnet

ACI Vocabulary

Wordnet

ACI

Wordnet

ACI
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ACIl Vocabulary Wordnet

Wordnet

ACI Vocabulary

Wordnet

ACI
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ACIl Vocabulary Wordnet

Wordnet ACI Vocabulary
Wordnet 20 ACI Vocabulary
Wordnet 1.5 ACI 50,000
207,016
117,597 synset 11,000 10,000

155,327

300 150
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Artificial Cognitionm™

Demonstration
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WRONG!
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I had heir to breathe.

I had an heir to sing.

I had an heir taxi to fly on.

I heir my opinion.

I heir on the side of caution.
I heir my radio show.

I own an heir of land.

I have an heir of confidence.
I was heir to a fortune.

I was heir constant.

I knew haim heir that time.

I travel to heir.

Fage L Zar L U [E3F  hiE tais e i B e I |

©2006 All rights reserved Atrtificial Cognition, Inc.

18



Linel Corrected
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I had air (atmosphere) to breathe.
I had an heir to sing.

I had an heir taxi to fly on.

I heir my opinion.

I heir on the side of caution.

I heir my radio show.

I own an heir of land.

I have an heir of confidence.

I was heir to a fortune.

I was heir constant.

I knew him heir that time.

I travel to herr.
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Line 12 Corrected, Try That Microsoft!
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I had air (atmosphere) to breathe.

I had an air (music) to sing.

I had an air (aviation) taxi to fly on.

I air (speak) my opinion.

I err (make error) on the side of caution.
I air (transmit radio) my radio show.

I own an are (land measure) of land.

I have an air (appearance) of confidence.
I was heir (inheritor) to a fortune.

I was e'er (ever) constant.

I knew him ere (before) that time.

I travel to Ayr (city).
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Comparison between ACI vocabulary and Wordnet:

1. History and Purpose

1 Wordnet was developed by the Psychology department of Princeton University for the study of psychology and linguistic data. It uses computers to track the data it
prepared for those purposes, but without special regard to the native capacities of computers. Historically it has been used for artificial intelligence, etc. because
there are few similar such lists of words.

1 ACI's vocabulary was developed so computers could have a native understanding of concepts. It is designed specifically to allow the machine language of
computers to compare or operate on data. Arguably, the ability of the computer to understand concepts using ACI's technology is approximately the same as the
ability of the computer to understand floating point numbers. (See note.)

2. Function
1 Wordnet categorizes words by placing them in "symsets," sets of synonyms. Hypernym, hyponym, and meronym relationships are built for the sets. Definitions of
words are in ASCII form and are not understandable by the computer. The advantage is that the words are grouped and relationships of groupings are explicit.

1 ACI defines words in a form that is understandable by the computer. The hypernym, hyponym, and meronym relationships are present, but they are concisely
contained in the definitions themselves. Other groupings are maintained, and there is typically a greater number of them per definition. Additionally, the words can
be operated on in a variety of ways not available with Wordnet.

3. Operation

1 Wordnet maintains its understanding of words in relationships spread through a database. Examining these relationships requires tracking through storage
memory - usually meaning a series of references to disk. Aside from actions relating to maps to the sets relationships, Wordnet does not store meaning in operable
format.

1 ACI maintains its understanding of words in the format of the word storage itself. Word meanings are designed to fit into computer registers and be operated on
using ordinary machine instructions. ACI's technology can do a variety of functions based on meaning, such as finding meaning-based differences and comparing
related analogies.

4. Contextual Information
1 Wordnet's database appears not to have any contextual information built in.

9 ACl's database as rich contextual information built in to the definitions of each word.
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Comparison between ACI vocabulary and Wordnet:

5. Size and cost

1 Wordnet has been developed over a period of twenty years. Its latest statistics say it has 207,016 word-sense relationships, related to 155,327 strings in 117,597
synsets. It was developed by a combination of labor of students and faculty at Princeton, some of which was doubtless unpaid, but has used $3 million in grant
money.

1 ACI's vocabulary has required approximately one and a half man-years to produce. It has approximately 50,000 word-rule relationships, related to approximately
11,000 strings and about 10,000 rules. It has not received outside funding as yet. It is considered a reasonable goal to increase the database by 150% by year's end
without immediate funding.

NOTE:

We should consider the idea that a computer can understand something. It is often said that computers natively understand only numbers. The arithmetic-logic unit
(ALU) of a computer typically has operations that are designed for bits and twos-compliment integers. The fact that there are native operations for these formats
means that the computer can compare and operate on them producing meaningful results. The computer, given a bit pattern for the number 2, does not have a
concept of duality. It can compare 2 with 3 and return a value indicating that 2 is the lesser number, but it does not have a concept of what "less" means. It can add
2 and 3, but it does not understand what it means to add, let alone the actual meanings of operands or results. This is what it is for a computer to "understand"
number: it has a native ability to compare and operate on them, given the appropriate storage format. Floating point numbers require a little more work than integers
in an ALU, but floating point units operate on them natively.

Using ACI's technology, the computer can compare the meanings of "crow" and "bird" and find that the former is a hyponym of the later. It can compare "crow" and
"eagle" and find that both are members of the same set, which it can identify as the set of all birds.

It can even find the difference between the meanings of "lion" and "eagle," and see that this difference is nearly identical to the difference between "car" and "small
passenger plane." These operations require a little work in the ALU, but a processing unit similar to that for floating point numbers could be built, and would perform
these operations in one or two clock cycles. We argue that this constitutes "understanding" concepts in the same way that computers have been said to
"understand" numbers.
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