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1. LANGUAGE WILL IMPROVE

Recent Elon Musk tweet:

Lex Fridman @lexfridman - Aug 22, 2021 ’
Replying to @karpathy

If we consider language a technology, we've explored it deeply and
still keep exploring with some help from Al.

Q Name &
. @elonmusk

r 4

My son asked if we would still speak English 7000 years
from now. | said probably not. There was not even the
faintest hint of English 7000 years ago.

1:19 AM - Aug 23, 2021 ®

QO 107k O 1K & Copy link to Tweet

Musk sometimes overplays the future. Here I think he’s underplayed it. I don’t think

there’s any chance we're speaking English in 7,000 years ... or French, or Spanish ...

Human language will change.




Current human language is wonderful, but it’s really really really slow. Human

language conveys data at only about 39 bits per second (https://r20.rs6.net/tn.jsp?f=001

sLHZwQZ4V2EzV5rTqwoRX1711wuxVLD9o6RFP5d28KELIEziludUYU0g-9-qBq5JeY3FPtpUGAN

605kd7yBbzaN2yTE2zp_ yE91D_eRnZc3qw1AR0QIcvYN44mXeC3kiWLI1FtIPCCSRh-v_8q50W

6nynftr4xhOrV42mOpbr_awuel3gkAwg==&c=&ch=). Interestingly, all human languages

transfer information at about the same speed (https://r20.rs6.net/tn.jsp?f=001sLHZwWQZ4

V2EzV5rTqwoRX17I1wuxVLD9o6RFP5d28KELIEziludUYUo0g-9-qBq5Jr_ScDIlm_ d6XxOwio-q3gle

rQPIbVZnjoCMZgcuwcbQM6QuBYOQmK_UkDtHz GJXQHAuGaT5NAroifC6VoJLGT9tO6IPErr

DfOUzqRIRAMuPQPDNhqVqUKKRTIEmjYREUlgwT203ajMMQ5lkxjBM5BjgwoBrXZJHjbtmw3

HOSKrBWBBiWmYRHYeLhmAaecubXIMi_yBouQHM=&c=&ch=). Transferring data via

writing is even slower. Someone must write. Someone must read.

Try this experiment:Think a thought and then try to say it or write it down in less
than a second. Not easy is it? Hard to put all the thoughts you would like to convey

into words, especially the right words.

And not only is human language slow, it’s really, really, really limiting. Each of us

currently commands only about 20,000-35,000 words (https://r20.rs6.net/tn. jsp?f=001

sLHZwQZ4V2EzV5rTqwoRX1711wuxVLD9o6RFP5d28KELIEziludUYUog-9-qBq5J1ho9ltQndRVijq

axtF-6gPuL6T6ff RHfugSC2RnMvf500qcerL2XhHFPzpp-0Lr6kqcPraUbysIRd_korlaJORK2WNFe



https://r20.rs6.net/tn.jsp?f=001sLHZwQZ4V2EzV5rTqw0RXl7I1wuxVLD9o6RFP5d28KELIEziludUYU0g-9-qBq5JeY3FPtpUGAN6o5kd7yBbzaN2yTE2zp__yE91D_eRnZc3qw1AR0QIcvYN44mXeC3kiWLI1FtIPCCSRh-v_8q5OW6nynftr4xhOrV42mOpbr_awueI3qkAwg==&c=&ch=
https://r20.rs6.net/tn.jsp?f=001sLHZwQZ4V2EzV5rTqw0RXl7I1wuxVLD9o6RFP5d28KELIEziludUYU0g-9-qBq5JeY3FPtpUGAN6o5kd7yBbzaN2yTE2zp__yE91D_eRnZc3qw1AR0QIcvYN44mXeC3kiWLI1FtIPCCSRh-v_8q5OW6nynftr4xhOrV42mOpbr_awueI3qkAwg==&c=&ch=
https://r20.rs6.net/tn.jsp?f=001sLHZwQZ4V2EzV5rTqw0RXl7I1wuxVLD9o6RFP5d28KELIEziludUYU0g-9-qBq5JeY3FPtpUGAN6o5kd7yBbzaN2yTE2zp__yE91D_eRnZc3qw1AR0QIcvYN44mXeC3kiWLI1FtIPCCSRh-v_8q5OW6nynftr4xhOrV42mOpbr_awueI3qkAwg==&c=&ch=
https://r20.rs6.net/tn.jsp?f=001sLHZwQZ4V2EzV5rTqw0RXl7I1wuxVLD9o6RFP5d28KELIEziludUYU0g-9-qBq5JeY3FPtpUGAN6o5kd7yBbzaN2yTE2zp__yE91D_eRnZc3qw1AR0QIcvYN44mXeC3kiWLI1FtIPCCSRh-v_8q5OW6nynftr4xhOrV42mOpbr_awueI3qkAwg==&c=&ch=
https://r20.rs6.net/tn.jsp?f=001sLHZwQZ4V2EzV5rTqw0RXl7I1wuxVLD9o6RFP5d28KELIEziludUYU0g-9-qBq5Jr_ScDlm_d6XxOwio-q3glerQPIbVZnjoCMZgcuwcbQM6QuBYOQmK_UkDtHz_GJXQHAuGaT5NAroifC6V0JLGT9tO6lPErrDfOUzqRlRAMuPQPDNhqVqUkKRTIEmjYREUl9wT2O3ajMMQ5lkxjBM5Bjgw0BrXZJHjbtmw3HO8KrBWBBiWmYRHYeLhmAaecubXlMi_yB9uQHM=&c=&ch=
https://r20.rs6.net/tn.jsp?f=001sLHZwQZ4V2EzV5rTqw0RXl7I1wuxVLD9o6RFP5d28KELIEziludUYU0g-9-qBq5Jr_ScDlm_d6XxOwio-q3glerQPIbVZnjoCMZgcuwcbQM6QuBYOQmK_UkDtHz_GJXQHAuGaT5NAroifC6V0JLGT9tO6lPErrDfOUzqRlRAMuPQPDNhqVqUkKRTIEmjYREUl9wT2O3ajMMQ5lkxjBM5Bjgw0BrXZJHjbtmw3HO8KrBWBBiWmYRHYeLhmAaecubXlMi_yB9uQHM=&c=&ch=
https://r20.rs6.net/tn.jsp?f=001sLHZwQZ4V2EzV5rTqw0RXl7I1wuxVLD9o6RFP5d28KELIEziludUYU0g-9-qBq5Jr_ScDlm_d6XxOwio-q3glerQPIbVZnjoCMZgcuwcbQM6QuBYOQmK_UkDtHz_GJXQHAuGaT5NAroifC6V0JLGT9tO6lPErrDfOUzqRlRAMuPQPDNhqVqUkKRTIEmjYREUl9wT2O3ajMMQ5lkxjBM5Bjgw0BrXZJHjbtmw3HO8KrBWBBiWmYRHYeLhmAaecubXlMi_yB9uQHM=&c=&ch=
https://r20.rs6.net/tn.jsp?f=001sLHZwQZ4V2EzV5rTqw0RXl7I1wuxVLD9o6RFP5d28KELIEziludUYU0g-9-qBq5Jr_ScDlm_d6XxOwio-q3glerQPIbVZnjoCMZgcuwcbQM6QuBYOQmK_UkDtHz_GJXQHAuGaT5NAroifC6V0JLGT9tO6lPErrDfOUzqRlRAMuPQPDNhqVqUkKRTIEmjYREUl9wT2O3ajMMQ5lkxjBM5Bjgw0BrXZJHjbtmw3HO8KrBWBBiWmYRHYeLhmAaecubXlMi_yB9uQHM=&c=&ch=
https://r20.rs6.net/tn.jsp?f=001sLHZwQZ4V2EzV5rTqw0RXl7I1wuxVLD9o6RFP5d28KELIEziludUYU0g-9-qBq5Jr_ScDlm_d6XxOwio-q3glerQPIbVZnjoCMZgcuwcbQM6QuBYOQmK_UkDtHz_GJXQHAuGaT5NAroifC6V0JLGT9tO6lPErrDfOUzqRlRAMuPQPDNhqVqUkKRTIEmjYREUl9wT2O3ajMMQ5lkxjBM5Bjgw0BrXZJHjbtmw3HO8KrBWBBiWmYRHYeLhmAaecubXlMi_yB9uQHM=&c=&ch=
https://r20.rs6.net/tn.jsp?f=001sLHZwQZ4V2EzV5rTqw0RXl7I1wuxVLD9o6RFP5d28KELIEziludUYU0g-9-qBq5Jr_ScDlm_d6XxOwio-q3glerQPIbVZnjoCMZgcuwcbQM6QuBYOQmK_UkDtHz_GJXQHAuGaT5NAroifC6V0JLGT9tO6lPErrDfOUzqRlRAMuPQPDNhqVqUkKRTIEmjYREUl9wT2O3ajMMQ5lkxjBM5Bjgw0BrXZJHjbtmw3HO8KrBWBBiWmYRHYeLhmAaecubXlMi_yB9uQHM=&c=&ch=
https://r20.rs6.net/tn.jsp?f=001sLHZwQZ4V2EzV5rTqw0RXl7I1wuxVLD9o6RFP5d28KELIEziludUYU0g-9-qBq5Jlho9ltQndRVjqaxtF-6gPuL6T6ffRHfu9SC2RnMvf50OqcrL2XhHFPzpp-0Lr6kqcPraUby5IRd_korlaJORK2WNFe8svGVhj7khqX3_DAQT2mH7GygWwZ7yl44LBgp_HjfPdAN84Kc=&c=&ch=
https://r20.rs6.net/tn.jsp?f=001sLHZwQZ4V2EzV5rTqw0RXl7I1wuxVLD9o6RFP5d28KELIEziludUYU0g-9-qBq5Jlho9ltQndRVjqaxtF-6gPuL6T6ffRHfu9SC2RnMvf50OqcrL2XhHFPzpp-0Lr6kqcPraUby5IRd_korlaJORK2WNFe8svGVhj7khqX3_DAQT2mH7GygWwZ7yl44LBgp_HjfPdAN84Kc=&c=&ch=
https://r20.rs6.net/tn.jsp?f=001sLHZwQZ4V2EzV5rTqw0RXl7I1wuxVLD9o6RFP5d28KELIEziludUYU0g-9-qBq5Jlho9ltQndRVjqaxtF-6gPuL6T6ffRHfu9SC2RnMvf50OqcrL2XhHFPzpp-0Lr6kqcPraUby5IRd_korlaJORK2WNFe8svGVhj7khqX3_DAQT2mH7GygWwZ7yl44LBgp_HjfPdAN84Kc=&c=&ch=

8svGVhj7khqX3_DAQT2mH7GygWwZ7yl44LBgp_ HjfPAAN84Kc=&c=&ch=) we can choose

from to share all the facts, ideas, and information that we encounter in the

environment and that’s in our minds.


https://r20.rs6.net/tn.jsp?f=001sLHZwQZ4V2EzV5rTqw0RXl7I1wuxVLD9o6RFP5d28KELIEziludUYU0g-9-qBq5Jlho9ltQndRVjqaxtF-6gPuL6T6ffRHfu9SC2RnMvf50OqcrL2XhHFPzpp-0Lr6kqcPraUby5IRd_korlaJORK2WNFe8svGVhj7khqX3_DAQT2mH7GygWwZ7yl44LBgp_HjfPdAN84Kc=&c=&ch=
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An interesting aside, but many of us like myself also often think in terms of words
(our self-talk uses words). Does the limitation of human language therefore also in

some ways constrain our ability to think or express the most accurate thoughts

within ourselves?



The Future is Looking Bright! More access to more language!!!
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Connecting with Al either directly or indirectly (https://r20.rs6.net/tn.jsp?f=001sLHZwQ

Z4V2EzV5rTqwoRX1711wuxVLD9o6RFP5d28 KELIEziludUYUo0g-9-qBqsJazyrfYonhfYAFE74bogX

0013wSsoOXhbfWzkrssmo LNVX7KxDSknyfFBkQiaV8dDoJIbbrlFFueANxGQUj7NOw==&c==&ch

=), will allow us to access many more words—and create many more words.
It will really be fun when each of us can access all 171,476 words (or all the
words in whatever language you choose)

It will be really, really fun when each of us can access all the millions of words in

all the languages to share with each other.

It will be really really really fun when each of us humans can access
1,000,000,000,000,000 of “words” to communicate different facts, thoughts,

feelings, and ideas to each other.

We will also Find a Better “Language” to Communicate More Directly with Nature


https://r20.rs6.net/tn.jsp?f=001sLHZwQZ4V2EzV5rTqw0RXl7I1wuxVLD9o6RFP5d28KELIEziludUYU0g-9-qBq5JazyrfY0nhfYAFE74b0qXo0l3wSsoOXhbfWzkrssm0LNVX7KxDSknyfFBkQiaV8dDoJIbbrlFFueANxGQUj7NOw==&c=&ch=
https://r20.rs6.net/tn.jsp?f=001sLHZwQZ4V2EzV5rTqw0RXl7I1wuxVLD9o6RFP5d28KELIEziludUYU0g-9-qBq5JazyrfY0nhfYAFE74b0qXo0l3wSsoOXhbfWzkrssm0LNVX7KxDSknyfFBkQiaV8dDoJIbbrlFFueANxGQUj7NOw==&c=&ch=
https://r20.rs6.net/tn.jsp?f=001sLHZwQZ4V2EzV5rTqw0RXl7I1wuxVLD9o6RFP5d28KELIEziludUYU0g-9-qBq5JazyrfY0nhfYAFE74b0qXo0l3wSsoOXhbfWzkrssm0LNVX7KxDSknyfFBkQiaV8dDoJIbbrlFFueANxGQUj7NOw==&c=&ch=
https://r20.rs6.net/tn.jsp?f=001sLHZwQZ4V2EzV5rTqw0RXl7I1wuxVLD9o6RFP5d28KELIEziludUYU0g-9-qBq5JazyrfY0nhfYAFE74b0qXo0l3wSsoOXhbfWzkrssm0LNVX7KxDSknyfFBkQiaV8dDoJIbbrlFFueANxGQUj7NOw==&c=&ch=

Quantum
Data

The federal environmental statutes that Congress has addressed to EPA run to more
than 2,700 pages in the two large, maroon-colored United States code volumes. The
legally binding regulations issued by EPA to implement these statutes fill the 31 ocre-
colored volumes of the Code of Federal Regulations The guidance and other
documents issued by EPA to explain or interpret its regulations fill around one million
pages and are represented by the 1,250 grev-colored loose-leaf volumes. This does not
include the milions of pages of State and local statutes, rules, and guidance that
implement the millions of pages of Federal statutes, rules, and guidance.
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Classical Biological Human
Data Data Data

{kinary computer)

01001010010101 ACTGACTGACTTAGG Language data
10101101110000 ATTCGAGATCCATTC (letters), sensory
10011110000111 CTTGAGACCTTTTTT data (visual
10101011111000 ACCCCTATAGCATCA images), numeric
01010111100011 TTCCAGGATCTATTAT data (numbers)
01010101010101 CCTATATATAGGGGC

11010110101011 CCATATAAATGGGCT

CONNECT THE DATA



Human

Environmental
Data

Language Data,
Visual Data,
Numeric Data

Classical Computer

Code/Classical Mechanics ——“Nature isn't

01100111001101 classical, dammit.”
10101101101011 - Richard Feynman
11100011100110

01010110010100

Quantum Mechanics/
Probability Wave
Function/Quantum Computing

r Quantum Internet r
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Human Nature

MNature and humans communicating more directly with each other . .. It's simpler.

2. DATA SPEED WILL IMPROVE




Current Speed

& Data Transfer Cycle Between Humans and Nature



Human-to-Nature

Data Transfer
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This is how we currently communicate with nature consent
decree
condition

and protect her (
)

The Environmental Protection Cycle




Nature is Moving Very Quickly
Speed of the System EnviroAl is Building

Design Goal:More Quickly and Clearly Exchange Data Between Humans and Nature,

and Nature and Humans



A computer can currently transfer data at 14,099,511,627,776 bits per second.
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