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GPT-2 examples people found very impressive at the time

System Prompt For today's homework assignment, please describe the reasons for the US Civil War.
(human-written)
Task  Reading Comprehension: answer questions about given passages

Model Completion By Donny Ferguson
(machine-written, 10

Dataset t
COQA T s cop o AdomEIEY why (o @Al The homseandl, BosmRED 9

many people and so many books and so much television and films

tell us that it was the cause, that it has something to do with
Examples  The trophy doesn’t fit into the brown suitcase because it is too large. race or economics or religion. There is much agreement that it
was essentially a war of slavery on behalf of capitalism, about a
century of slavery. But that's not what most people think of when
they think of the Civil War. Many people think of the war as
about states rights. You're not wrong about that, but it's kind

Correct answer: it = trophy
Model answer: it = trophy
of misleading to say that the Civil War was a conflict between
The trophy doesn’t fit into the brown suitcase because it is too small. states' rights and federalism. So let's try again. What's the
idea that has inspired so many people to go onto the battlefields
Correct answer: it = suitcase of Gettysburg and Antietam and Gettysberg and Petersburg and
Fredericksburg? The American idea of the republic--a notion of

Model answer: it = suitcase
limited government--is a great part of the history.
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GPT-3 examples people found very impressive at the time

wru" is a type of Japanese musical instrument. An example of a sentence that uses the
amuru is
I have a Glgamuru that my uncle gave me as a gift. I love to play it at home.

something is to swing a sword at it. An example of a sentence that uses the word

We screeghsd at each other for several minutes and then we went outside and ate ice cream.

"The challenge is, you have to win a game of ch st me. If you win, then N
i r unlocks Describe a layout.

you may try to take the book. I will get the board." The door unlocks and opens.
nst the person. Just describe any layout you want, and it'l try to render below!
autiful woman with long blond hair. She w

You have seen this woman before. In f:

a button that looks like a watermelon

have seen her many times before in pictures and statues.

> You try to remember who she is.
a sudden realization of who this person is. This is the lost queen of the <button style={{backgroundColor: 'pink', border: '2px solid green', borderRadius:

om! She was th to have been killed by bandits, along with her ‘508, padding: 20, widthi 100, height: 100})>Watermelon</button>

nd, but it loc e she survived.

neone. If people thought I was dead, then lhu wouldn' Watermelon

looking for me." She says.

> \nu ask her who she is m.
" 2 me, then play. If you want to pry into my

You decide not to press the issue, so you sit down and start a game of chess.
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GPT-4 examples people found very impressive at the time

Prompt: Can you write a proof that there are infinitely ~ Prompt: Draw a unicorn in TiKZ
many primes, with every line that rhymes?

GPT-4: GPT-4:  [Produces IATEX compiling to
Ves, T think T can, following picture.]

Though it might take a clever plan.

1’11 start by noting Euclid’s proof,

Which shows that primes aren’t just aloof.
Assume we have a finite list,

0f primes, and that none have been missed.
Multiply them all together,

And add onme, just to be clever.

The result will be a number,

That has no prime factors, oh wonder!

But every number has a prime,

That divides it, it’s just a matter of time.
So we’ve found a contradiction, [} [} ] [}
And our finite list needs eviction.

There must be infinitely many primes,

And that’s the end of my rhyming lines.s

Prompt: Can you generate a pyplot for the following data: = = [1,3,5,6,8],y1 = [2,3,5,18,1],42 = [3,5,6.8,1],y3 =
[5.1,2,3,4].y4 = [9,7,2,3,1]. 1 want y1,2 to be in the same plot, but 43 is in another plot next to that plot, yd is in
below. I want the legend of 51 to be "bob”, 42 to be "alice”, 3 to be "bilbo”, y4 to be "allie”. I want the z-axis to be
labeled with "time” and y axis to be labeled with "money”. T want to add a 10 %-40% random error bar to each curve,
through all times (including non-integers). 1 want smoothed curves to show the plot, and smoothed error bar. Do not
use linear interpolation, use smooth interpolation! T want to also add some small zig-zag to the smoothed curve to make
it look more real. I want to put a baseline as the mean of each line. I want to put a pie chart below indicating the
fraction of the four people in each time step. I also want an animation to show how the fractions are changing in the
pie chart in **continuous time**. Interpolate the missing fractions! I also want vertical line animation in other three
plots to match the pie chart. T want the fanciest plot. Please add as many fancy things as possible.

Here is a possible code to generate a pyplot for the following data, with some comments to explain the steps:

GPT-4: [We give two snapshots from the animation resulting from the produced code]

ecbang e o ot ke v

5,9(4) = 7,9(3) = 2,9(7) = 9, 9(9) = 6 what is [(f((6)))?

Prompt Suppose g(z) = f~!(x), (0) =

GPT-4: There are different ways to approach this problem, but one possible method is to use the fact that g(x) =
§~Y(x) implies that f(g(z)) = = for any z in the domain of g. That is, applying f to both sides of the equation
9(z) = [ (@) gives f(g(x) = F(/7}(x))
versa. Using this idea, we can try to find f(6) by looking for the value of  such that g(z) = 6. From the given

x. This means that we can undo the effect of f by applying g, and vice

information, we see that g(9) = 6, so f(6) = f(g(9)) = 9. Similarly, we can find f(9) by looking for the value of z such
that g(z) = 9. We see that g(7) = 9, so f(9) = f(g(7)) = 7. Finally, we can find f(7) by looking for the value of & such

that g(x) = 7. We see that g(4) =7, so £(7) = f(g(4)) = 4. Therefore, f(f(f(6))) = f(f(9)) = F(T) =4
GPT-4 vs Cha( .
Prompt: Prompt:
A rain barrel collects water off the oof of a house during three hours of heavy rainfall. “The height of the water in You az gheen o ss-iadeate'n x 1 inger atrlx “geid and 0 dneger K" Yo sxe rrnly t posision 0, 0 320 3o a0
the bareel increases at the rate of r(t) = 4%~ feet per hour, where ¢ is the time in hours since the rain began e i hore el 1 e S 'k a3 dbvsible by ' Sace e snser s be sy dge, rothcs ¢
At time ¢ = 1 hour, the height of the water is 0.75 foot. What is the height of the water in the barrel at time ¢ = 2 hours? R elile w 5,210, (50,5, 10,1207, % = 3
GPT-4: e e shore the o the sl o e o et b 1 Th cher e Msliged 1o b 0
1 we can find a funceion F such that F/(£) = (1), then F(2) ~ F(1)is the amount that the height of the water increases =
from t=1tot= Tapu i = (00, 505
To fnd such o mncuon F, we can use the technique of integration by parts, which says that if u and v are differentiable T The path Aighlightod i o has o i o€ © + © = © vaics £ Aiviaibie by 5
functions, the
/uzlv: uv 7./vdu
Applying this to r(t) = 4%1%, we can choose u = ¢ and dv = 4e~5%dL, so that du = 32t and v = ~Fe~13t.
Then we have e e saters v e rssiners o g ke 3o e Sh msbers b7
/ ettt = St e T et efresent the sabac of At v b s of 1o somenen o th pach s & remsader of valos vhe divided b k.
Simplitying and applying ntegation by parts again e can chooso = ¢ and do = — S tah 0 that du = dtande = GPT-4:
16615t Then we have o Cobsec
/ ety Bpets W s 7/1705,, St "ot Bt e Lt gctd, 0
9 e grid: L luine L]

# Datsas HOD ss 10805 + 7

ChatGPT;
To find the height of the water in the barrel at time ¢ = 2 hours, we need to find the value of r(2). We can do this by
plugging 2 in for ¢ in the expression for r(

3 o= )k tor _in ) for 53 rnge )

(2152
(2) e its value is grid[0][0)

To find the height of the water in the barrel at time ¢ = 2 hours, we need to add the amount of water collected during
the first hour (0.75 feet) to the amount of waterrorsllected during the second hour (r(2) feet). So, the total height of
the water in the barrel at time t = 2 hours i

0.75 +7(2) = 0.75 + 32e~* ~ 0.91feet.

o i e corcant esstdes 4 gl 55 e s ot

“Therefore, the height of the water in the barrel at time ¢ = 2 hours is approximately 0.91 fect, A i . riea .

um. Sl i x

S
4pmmh.u.] - aplt - L o]
GPT-4 vs ChatGPT on AP problems. GPT-4 uses a correct approach, but produces a o 0 (3 o = s - e

ChatGPT produces an incoherent argument. s

Figure
wrong final answer due fo a calenlation error, wher

cetorn apla - 110n - 010 Botton Fight celd with & resainder o

Figure 3.1: Solving a LeetCode problem using dynamic programming. GPT-4’s solution also has
better readability thanks to comprehensive commenting.
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Test scores of Al systems on various capabilities relative to human
performance

Within each domain, the initial performance of the Al is set to -100. Human performance is used as a baseline, set to zero.
When the Al's performance crosses the zero line, it scored more points than humans.

20 — | Reading comprehension with
unanswerable questions
Reading comprehension
0 Human-performanceasthalk Image recognition

Language understanding
Nuanced language interpretation
Handwriting recognition

Speech recognition

Predictive reasoning

General knowledge tests

Math problem-solving

Code generation

Complex reasoning

-20

-40

-60

-80

-100 e-capability of each-Al systefn is-normalized-to an initial pdrformante of -180

| 1 | |
1998 2005 2010 2015 2020 2023

Data source: Kiela et al. (2023) OurWorldinData.org/artificial-intelligence | CC BY
MNote: For each capability, the first year always shows a baseline of -100, even if better performance was recorded later that year.

HAE T RGeS TG ek A 2| MM A o [§7%: Our World in Data

HAVER L EAARIEN R FH—NkFE, KB K DaneCollin /L4 A £ 202048 ] £ T — A7 MMLU #y 35 i
o MMNFLZRAFE-—NREZHEAFRWEENR, HETRNEGEFEMKFENIAREL K. R4
JE, CEARLHAMART : EGPT-4fGeminiix H W BAZF 2| T 490%87 24K

Bz, GPT-4EA LEH T Ak E s fkFH MK, (& ZENGPT-3.58 GPT-4# — 4 it |3 & # ik KA
TR T A2 o Bk LBk IR B A 36 B o TS o )
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Performance on common exams

(percentile compared to human test-takers)

Uniform Bar Exam
LSAT

SAT

GRE (Verbal)

GRE (Quantitative)
US Biology Olympiad
AP Calculus BC

AP Chemistry

AP Macroeconomics

AP Statistics

GPT-4
(2023)

90th
88th
97th
99th
80th
99th
51st

80th

92nd

92nd

GPT-3.5
(2022)

10th

40th
87th

63rd
25th

32nd
3rd

34th

40th

51st
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9 4 14 85 1 AN % 2k FGPT-31 )

(B8] On June 30, 2022, what will be the state-of-the-art accuracy of a machine- F(L?r'g(\';iq
gl |earning model on the MATH Dataset?
20== Forecast: 12.7 % History
Info
o
a 18 20 30 48 58 60 70 B 90
(%)
83 forecasters
Start: 2021-07-16

End: 2021-09-29

Kot 2021481 B 8%k FH, #R202296 H EMATHE F AR (K 8 7 # 32 FHHERBE VI L1 5%
o EEY: 202F86HKLIFRAAFA, THANZLYHERG A WEZLTTEARN #2 HFULEE
3

A E MATH 20f K, ZR—AREBFRFRBOEERF M. Y75k E 2021 FLA N, REFGEALR
B EAR ML 5% B AL, i XaE b, RNAAWREREZRET £, HEUNPTALFERSHEKE
T ENEANHFEEERTWERN.] BERFIARB T ERFESHE, RNTRFEREE) ZHR
I8 TS R —— TN AT E EAR A B ROk MR MATH, ML B %A RO — JUA & FUIZE A RLEF
W R ES; AMAEEE—FA (22022 F98) , FHHEERAL 5% RAET 50% #EHE; A,
MATH A& B EHMAT , &AM ET 90%,

—RX—R, FE—F, WEEFR REFIAREHMEA X, RERKBVEHRZERY. WRRRMNAL X+
FWALRREFER T2, BRERAEFNZEREFEAXE

I S I e 0 R AR R IR 2 (R GPQA X B IK, X R —AW T AR L. hFmE 2 F R, 5 F A
HARUBBRS, WERLMPFIORNELILE 30 24 (£ A Google, /LT ftELHEAE MM E 2o Claude
3 Opus H#J #3424y 60%, T ZGUHH 1%+ ik 2] 27 80%—RFT AL R M2 A T —RIAAREE FRAT-
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Chemistry (general)

A reaction of a liquid organic compound, which molecules consist of carbon and hydrogen atoms, is performed at 80
centigrade and 20 bar for 24 hours. In the proton nuclear magnetic resonance spectrum, the signals with the highest
chemical shift of the reactant are replaced by a signal of the product that is observed about three to four units downfield.
Compounds from which position in the periodic system of the elements, which are also used in the corresponding large-scale
industrial process, have been mostly likely initially added in small amounts?

A) A metal compound from the fifth period.

B) A metal compound from the fifth period and a non-metal compound from the third period.

C) A metal compound from the fourth period.

D) A metal compound from the fourth period and a non-metal compound from the second period.

Organic Chemistry

Methylcyclopentadiene (which exists as a fluxional mixture of isomers) was allowed to react with methyl isoamyl ketone
and a catalytic amount of pyrrolidine. A bright yellow, cross-conjugated polyalkenyl hydrocarbon product formed (as
a mixture of isomers), with water as a side product. These products are derivatives of fulvene. This product was then
allowed to react with ethyl acrylate in a 1:1 ratio. Upon completion of the reaction, the bright yellow color had disappeared.
How many chemically distinct isomers make up the final product (not counting stereoisomers)?

A)2

B) 16

(OF)

D)4

Genetics

If a sperm from species A is injected into an egg from species B and both species have the same number of chromosomes,
what would be the main cause of the resulting zygote mortality?

A) Species specific zona pellucida proteins on the egg cannot bind sperms from a different species.

B) Epistatic interactions between the genes of different species

C) Chromosomal incompatibilities will cause failure of meiosis leading to death of zygote.

D) Chromosomal recombination will not occur in different species.

Molecular Biology

A scientist studies the stress response of barley to increased temperatures and finds a protein which contributes to heat
tolerance through the stabilisation of cell membrane. The scientist is very happy and wants to create a heat-tolerant cultivar
of diploid wheat. Using databases, they find a heat tolerance protein homologue and start analysing its accumulation under
heat stress. Soon enough, the scientist discovers this protein is not synthesised in the wheat cultivar they study. There are
many possible reasons for such behaviour, including:

A) A miRNA targets the protein, which makes exonucleases cut it immediately after the end of translation and before
processing in ER

B) Trimethylation of lysine of H3 histone in position 27 at the promoter of the gene encoding the target protein

C) A stop-codon occurs in the 5’-UTR region of the gene encoding the target protein

D) The proteolysis process disrupts a quaternary structure of the protein, preserving only a tertiary structure

Astrophysics

Astronomers are studying a star with a Teff of approximately 6000 K. They are interested in spectroscopically determining
the surface gravity of the star using spectral lines (EW < 100 mA) of two chemical elements, Ell and El12. Given the
atmospheric temperature of the star, Ell is mostly in the neutral phase, while EI2 is mostly ionized. Which lines are the
most sensitive to surface gravity for the astronomers to consider?

A) EI2 T (neutral)

B) Ell II (singly ionized)

C) EI2 I (singly ionized)

D) Ell I (neutral)

Quantum Mechanics

Suppose we have a depolarizing channel operation given by E(p). The probability, p, of the depolarization state represents

the strength of the noise. If the Kraus operators of the given state are Ay = /1 — %{3, Ay =4 %X, Ar = \/EY, and

Az = %Z. What could be the correct Kraus Representation of the state E(p)?
AME(p)=(1-pp+ §Xp§+ %pfp}';+ %[Z)pzv

B)E(p)=(1-plp+ EXp X+PTYp“Y -II; TZp°Z

OEp =(1-p Px szPXj zl;ﬂYj zZﬁZ R

D)E(p)=(l - plp~+ 5Xp° X+ 5YpY + 5Zp°Z

e e

Table 1: Six example questions from the dataset, two each from subdomains of chemistry, biology,
and physics (respectively).
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SITUATIONAL AWARENESS | Leopold Aschenbrenner
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Figure 1. Pareto frontiers for training models to achieve performance of well-known models over time.
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Efficiency doubles roughly every 8 months
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Decomposing drivers of progress

- Algorithmic Progress:
Efficiencies
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Physical Compute
Scaling
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Rough illustration.
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logio(test) = -1.2 - logio(train) + 0.004 - elo + 29
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Fig. 9. The trade-off between train-time compute and test-time compute. Each
dotted line gives the minimum train-test compute required for a certain Elo
on a9 x 9 board
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GPT-2 (2019) to GPT-4(2024)

Compute Algorithmic Unhobbling
Efficiency

RLHF

3 5- 4 ooms 1-2 ooms 2 ? OOM:s Seflding

Basic tools

Etc.
4.5-6 OOMs of base scaleup Base to Chatbot
Based on public estimates.
SITUATIONAL AWARENESS | Leopold Aschenbrenner
2023-2027 (Projection)
Compute Algorithmic Unhobbling
Efficiency
Onboarding problem
Test-time compute/
2-3 ooms 1-3 ooms ? 00oMs Sywemll
Using a computer
3-6 OOMs (best guess: ~5 OOMs) of base scaleup Chatbot to Agent

Based on public estimates.
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This decade or bust
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Rough estimates.
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Matthew Barnett
@MatthewlJBar

My own basic calculations suggest that, given the potential for increased
investment and hardware progress, we could very soon move through a
large fraction of the remaining compute gap between the current frontier
models and the literal amount of computation used by evolution.
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The superalignment problem

RLHF won't scale to superhuman models

for user in user_list:
user.give_a_cookie()

Is this safe???

i

Looks safe!

e

SITUATIONAL AWARENESS | Leopold Aschenbretiner

BN KL EAFALZLE (WRLHFF) T2y REERE . XT" HRBEZN B#H.

BEARAE, AIXRECEFELME XK M T8 ChaGPTR A R BERLHFIF A — L pT B AL f6 4£ ik B9 RAD 2240 4
B! ARFEH R ADTEJLE P B L NMTurckA i B9 JL % T I BIGPQAF L 41100 % T4/ /Mt . (A
W) ok, ERLRAEHBNREARE RO THT. ROTIA T 46 I LR o & 548 R 56 5 Ao 28
A, REXEEFEFBET - RAZGRRBEZ-NEEFE. TAKNFERLHFR R EH, CREFHYT KA
BITARKFHALRE Y, EFREALEESRR. EXMEL L, BEAX RS I8 BT ZERRLHFS &3 #%
F HTEMARRS, XHEIFHHFILERAIRRLFN.

oo R AT BT o

91



AMIKEHRRBRE A" GPT-CHARNBEN" , BHHTHNNER, AAXLFETL AR AR R T
Wb, “HRERT P AR KRR ARG Gk RIA HRogerty BRI T

Roger Grosse &
@RogerGrosse
Here's what | see as a likely AGI trajectory over the next decade.

| claim that later parts of the path present the biggest alignment
risks/challenges. The alignment world has been focusing a lot on the
lower left corner lately, which I'm worried is somewhat of a Maginot line.

Sources of AGI Capabilities

Idealized Models:

brute force, ——
green: benefits policy gradient, Y
vellow: limitatior Darwinian evolution targeting arbitrary goals/objectives
yellow: imitations
red: risks Selection/ blind/local search
Evolution reward hacking

emergent drives / mesa-optimization

Agent scaffolding combined with
RL in complex environments leads to
increasingly robust reasoning
and planning capabilties.

Long-range coherence makes LLMs
really useful for generating proposals
for brute-force searches. This also
makes policy gradient more effective.

As the model beomes more capable
of solving problems through
search and reasoning, human

RLHF is like selecting for imitation becomes less relevant.

outputs humans approve of.

CoT gives a bit of reasoning
ability, though not robust

enough to be useful.

Base LLMs are trained

solely to predict text Idealized Model:

optimal sequential
decision making

Idealized Model:
Kolmogorov complexity /

universal induction ~ Compression/ Reasoning/
Imitation Planning
human common sense complex problem solving
factual knowldge competent OOD generalization
legibility safe exploration
reliance on finite data corrigibility (maybe)

poor OOD gene

scheming

plausible hallucinations

instrumental convergence

imitation of harmful data treacherous turns

Roger Grosse (Z W ZAZFHIZ)
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Alignment during the intelligence explosion

AGI Superintelligence
Required alignment RLHF++ Novel, qualitatively different technical
technique solutions
Failures Low-stakes Catastrophic
Architecture and Familiar, descendants of current Alien. Designed by previous-
algorithms systems, fairly benign safety generation super-smart Al system
properties
Backdrop World is normal World is going crazy, extraordinary
pressures
Epistemic state ‘We can understand what the systems ‘We have no ability to understand
are doing, how they work, and what’s going on, how to tell if systems
whether they're aligned. are still aligned and benign, what the

systems are doing, and we are entirely
reliant on trusting the Al systems.

Transition in <I year?
with very little time to get decisions right

SITUATIONAL AWARENESS | Leopold Aschenbrenner
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14000

12000 7

10000 3

China
8000

Annual Electricity Generation (TWh)

4000
USA

2000

Largest Training Cluster*®
1 I [ ' [ [ ' | 1 |
1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

*Back-of-the-envelope calculations.

SITUATIONAL AWARENESS | Leopold Aschenbrenner

HF KHEEGNLETEF B FH I, 20305 87 ATE 7 2R 3F o B KW W A % B E 7 1T

109



2. 5%

Ek CGHEHEL> w7 2itiwt, ¥REAREZZEN —Ho: BEHSTRAMTAIRSINED — 3, A
A EATF RAGIH R H i R R L RHEWEUV, FAKERNFE) o

EHRAEALT, RFAHE S L RELFEI L, WNATAFIRBAL, FHEAFRFRT A L@ RB XA
PRy AR T AR & FLE 106 (L E10065) EAMER; KK % BRGNS ENTERSE

K, AEMHMBEL, RMNETL2RFX (% EWEZLHo Zititmn, BimZeRAEALLFES
BRELRERRET % Hib, RERMREBEEZRE, &N KT+ K% 5 2205 AGIH X H % &
A, HEWEESES.

(EMWE, WRENFUELZ LYK, PELH—FEMREHTHFREE. ANEEFLFEIAEE THAGE IR
FRYHBGTHAGINE. —EMNGRT B WA E RO EIA, lista ek, ATUEH B CHE ©RE
Mo WRMMNBEELEERAESIWER—EEFNER, URTAHENEEFER—MN T2 ERAEAT
FRRNE, MERNLEEAY®. )

LAH Lk, XERRAFEAY BT ANGANTEETFES 75 Bk, ROTEZFE. EAERTERTE,
B R BA2022F RChatGPT R AT M A B A MAEAER F £ A BREMLR ARG W EFEHAUNALE L, &
RROpenAlZENE—E—EARKE, —F+¥5, WNEA#T—FEFHN+%, FELF - LAHRGE
BRHAATEF M L. WRPAEAGIEEFTFH ARK, HFRATRABERKET T

WP EBFR A, WIFRIANARI F R AZEHEE. EXT2HEEX— Ko

KAMARY, BNFEABRENEE 5 F E LD UANAGIE HWH R TEE. MERNFFAEALR 7 @ IHE K
BIVETRER, MAERNTER NG TRMS FH B2, MEADRNRIERG K, HANT46F 2107 0% Tl fE
TR LETRAWER, MAEE ZHXRTFHEH K, BERNELTAGIHA K—F 2T 85, Enf Tz ik
KRS XERFERIAGI—H, RAFHMELiL PR ERINAGI—F BREEAGIT BH BN EX N E
BREM 4o

AT R — AN E B 3 F

110



BRAX £ X W f& K

—NEEHERERAENBERERATRNARLLHEIRN T BT RBH e CWESE s L0E K, HA]
T UNENBHLE CHRIG. BT AL W ALEAREA BT ULEE M0 RA; AR PR A
;ST REH WAL LRI e A RN AW, Bty F 2 X MREARBKETT L.

REZWE, WBEAEFFERNETURLHE—BRERAFALEH, FUFEA R RN —FBAHELRAR
RE R o

WEWBRRBENARAKRAFAE, MAFGRTUERERERFERBEIEN AT £ B, FRERNTHRT (&
HNEHE) o R P HRFEAHE, BT URL MR ER RAT A" HE” RS,

FERHmEZ, RECRKARFBAE R, FFNNEL” RNWNERES" « RBACGTEEPRE, EZ
EH &Lt fF2ARERGNER. AR LWKTE, “HELEZMETHFSZRIHEMN o KEERNEZHEE
NEFFHEMNENG . LR FREMEN L.

BRERAERTHLERECHALURER RREAE, FBRMAN ALY RHIT R T AR A
ERAEHTHEL. RENFL, BNESRETETHNEE—URATEGONENES L&, HRFLX
% E SER M IR £

AGIREWAEFR AT NAETELERKEARF OGS, TETERMRERSETMLRUNEETF. AR
FEy R AEE RN . E20H A, RREHRBML; RIMETREA XM R EATHRE 8, 3 THRE
WEERAEAKRN, B RERTREEFLAN—E N, EF L, 4K ERE LHBEEHEER
S ED®

BEN T B P RRELHARGEE. B, FHRE: PRE-THRIEFUIFRAXT E ERFXHRRE
XK B H# e A EWB ( “itd TR BF. BTSRRI R, ZFH AHA4000% 280007
Z\” )y AR BT EERAFREETEIREE HBEBOBAG — ARG AT AR B A A 4T A
SEH BB, RAHFAN (BHEFI. DNAKEE. BHRHF) , eFERE (BHF-LARERRFERA
B) s AHRAAEEHERIFTFENIN, —MATEFARNEERENS R EFWEZTHRXAHEL
RE B —ANEEETEPAE L BREOBEAN; —MRERLEREEEREM KRE" 8 b4 E 8B
— AT R DL B o o R AR B AR

EHHRLAEXGERFRELHAE. RNWPBPEEEEHTXENEFMEERS . WIFHERTEREY

i, PHRULEEREE LRAATE, LEEAK. ERMNXEBREN T E AT EH. WREFERLE AKX
femRRIER, RN ELAE—THRAL.

RERRAERENLLEXRER
MERARWERT 27, MECNRATLE, A5 KA THREFE: ARERE L, BT KF, FiMAK,

Mk FETE, BENFSH, BRE MERANHEY, “GR/ET B&—HETR. RNEZTHELRE &
JE B RIR A 2 X — B

111



WHFENFHERAS 2 FEFANHFENRE, HLBHE. RREEORE, EHGIURERGIRAZA
GtETUMERRAET, EAHALHAERR) . WIFFEERBERREN AL AN EER, BEL
ER BB HEREAE . WIFRT KD EAN, BEABETHEN, TURERRATEGE KR R
i — MW ERES 2 FEFA—ERMEE E2 RIS AR T .

ANREA KRB E S g KB R W e A, AGIH R G K 2 KU 2 2 A 1 AT 84 JF & M 3 L 3 KA
FE. X—R, FEFREETRY HARRTAF AW TFF (FAZWRERENEL, BAYENE
BAREATARY, TREHE. FHSFERTIO -

HHCEHT MRS ENRETE: XETPEAN ASAA - ML TNERRAAEURE" RTFLAE
FENRE, ERRMNNWEZRFAZMNNADNET AR FREEH (BR) EMFORREHEN SR, LM
REIBOH R B2 K £ 4, HMATTUERKEF B R mBRN G EDRBEFRE 2K EMF L2 Hlm, %
EPHR A EER T REN R T E RAAR LA ARRERG 2K EM 22 B2 AT LT
W BT R B R B RAT?

Besh, AR AR AT IFFE T Iy, AR AR 1A A R B A AR B R A R —— BT A T I A A R Bk
B, DGR RNESTREREEREHEALAIR S IRTHRBERRNAXLXEH2BABE S, i, £F
eI AR P AER O A AR BN Z AR IE, REF AT AR TXFAET AR N H R

AUAFLEREMERFRZE KL IXRRUNFRRAT R £ 350 % B BT R B FEAGIULE TIAA A7
ZERNGWEHRE, Xy uHERAEFEFMEEERHMR AT, EAGU %5 LA T 6 & ok K
HEH. WREFRMI, EAELEHTEH, EL)EBAE RN EHNE, NPFARETRE. HEZ, "R’
ABEZT: HHERTRBEE. LB ERERAEEREH I (LR AL T IMHANATHHAE) Kk
AT NZED, RNAXERIARGHLERGMEFZRARAN. (BEIELFHHRWAM? HHZT, BNFE—
MEEE 7 AL )

BNMAAHZTE—RFRE—W— FLRREFEZKRAA TS RFEENTER S . XELAAT, FA
J 2% AT S Mo 1 R A KRR AT R A X RRMNELRE T 0 R HEE, REMFFRZBA &
PSR ERTY A E (RA B XEEEEXH) — X2k —BOLAA R HAE.

BRHHKEENR, HENTARSL T RMNERYZE: WRLENIE, #4° LA BLrAERHUHKRT L,
Pl fm e A8 B R T B N BAME A AT A TR

WRUELTHANBTNELETRY, HAE RN Z 2B L RAARUEHE. 2658 52N AWALERERE 7 #h ik
RE—To WMRBMARALMNANALSRS, BNEZLTERTLRARM. B TdREREENTE, RNL
FHRLTEFERMER, PRRMNECHEREE—ELNAAFHILAXRARTSWALRSE, RAEMED
RS U R ERE, TRRFBFAE RBBENFANG. ROETERETRES @, B RN PR
BERRENHFEEER, REPFBRBERE. wRENUNE R EL A, REETRERE — RFI L MR
RERGREL, CNE-MOEABRE KRG G T ERANERG MR B E. B RAT G585 % BUR 40
B, BRTRE-FBME; THEFTFHCERRNLE B R HL L.

WRREAKAHAEENTERY, htnii2f, 2ARFRERLRSEFT LR THROTMA T 20 F by 18 KA X
HNERRE RAEHEE AT RH N — APk, FARER %

WRIELFEGRTURER AR, BRERMNEFPEML A FRER G HHE. Bk wEn 2 rahk
BE, B AT ot B O — BB A BB R AT T AT T R B ] O T AE A B A e SRR W 7 5 W R

112



FEZR. fAREFTHHEF AP ZTHAT RPN ENRS, —MEEFT B Z2AEPEREREEMN
AR S ] B VT LAV A

BT, BROEAX G L0, BNLTRTLERZRKNAM. BNESTEHELIAKRY EKELER13
— MEKNE AT RLRMNEHE GNE— T BXEASHREERKANEEAERE—UREZATE
ZRAFAARREBZNAAE CHANEMTIREAIET —T R EZRMNAL XN GEH T ZLBE. EEAGIEREY
BABATE, RAVRE T ERE.

113



BAEREREXZ2 A

RAL: AGLEXEERZ2MEFRK. RHEFHIEAFET

XERREAREF BT, EXECHHHOEHE—HFAE, ALAHE-—MREATNEHFHE. ERNLA
BTN EX Ao

XEAGNLE®E . BNMRFERFE. MENAEEERAX — K. RERHZ, ROTGAREY KM BTAIL R
E, ARNAETRHI1224MA Wik B RHAGIR B (RAGIREA L) ZH. RMNAAEXERRITHERH, WL
RERBEZHEHBHEER. 2, XEAILREAXSEERFMET 2. XEEAGITEANALEBET LK
BB RF AL AN RAEFRARTTE Bl XHAFTHFE—ERNLA N X B EFTREEAL

ENEEELT LT ERREBAMNER ST TXREERRAFHRE. PRMBEK—F K. PEIF TN
REEBEHERG. AABFMERARAATE RAGDH EFR. B LBRGREATLENESRT —MELHT AR
o ZREAEURRIRENEF A Z——ZDERW, ERXAAHBBEZE XK.

AGIH 8] & (420274 9) 0 6 BUNE K & BNERH B AP EEE L2278 AR EBIEEHATAATZHES
— AR AAGIH HE, TRECHEAA WA, (BE—T, WRAEI160F, R LEXSHAHT HETHE
L2HE M) ERER, AGIARRATRAERRAARNERT LK, M —T#HELELEL

RIT—FR:
IV. % H
Bl4p, Yi-Largef F 2 1LMSys b #GPT-4R HIH A, {EiX B & EOpenALL FTGPT-4—F % LG T o

%43, Quen hugging face X & A & 31 i 7 Miswal, o [ A 3% 2 20 1t 3¢ 1 F I8 89 M DU 2 — oo e, €%
s THELRAE,

4 K Ascend 910B L F B K AL 127 TA R, £4617,000% TTo XZEFEEFTamT & L £ 78, M5 A1004
o HI100 L AT00%F K 49345, T i A & (20-25k % TLASP), X &k U1 & [E B 8] % AT GPU M fi By ik A3 Am L 292-3 % .

e, CAIU G W O BWHBM Y F (i T XA R B3R A % 2l 0 & H?), REEIKEF 6 E N F I 4 HBMA

o
HH o

Tk, @FEAEAT AT 73 0 R A, ST U H B 7o ¥ By 28 7 8 TALE i, BUaRAd
BRH BB

BRERNE, WEEMEREL T HRENRIAGLIFRFRBHGCPURITIE . WSk, TPUVOHIT B 42 Rt
BWRFHERFELERTGTRENEZ

Blan, GV Mg/ M As R/ L 2. R R, XOBRFELIAMA Y BERKEF U, EFE
ELwd, FREEZEHERN, XUEFEFEEE MR

k

WERE, B RAE 3, ERET SRR T B Rm D Tl SEIREHH 1S R AR

3

114



IV. 5 H - §% R H

IV. % B

MAAGIEF W ME, BRZLNMELMIN. ZERREATE FEX, 2027/28F RNMKEF X/ AN KT
AGIF H. RAMAAE GLERLE . AEMLEFREEECIDF, LR¥EX LR,

AR A

At L BUH 2 — % E
ARG fe e R A R E R ERWE A E
AR e & E e 1 i

AR e RA R %

R

o [ B o

TE R 8 AW TH T E RN
R

RN FFFHT B AME—REERET . BT BER. H7 AREAE T T —n T 1453
BN EERETFEMAR—METHAITANA 7

Spencer R. Weart

WARMTHE” AR X, AFTHBALR LS Z &k, BEAFERBERCITEREN IR, xhF
RAACRE—EFRRKE, CRFRT —AEskHiR.

FOAN L E BT 2 — ML E & LAnal A5 JF K BRE R — M REN RN BE—T, WRKNALULMAS
BXRERTFRRT#.

BEE#E—IAXERBEIWAIRGE—RAFEAN N E, NFRHERBE R ZTELBIE. BRY @K
BAEREFHER AN FERBEE SRR PR ARTERE L

115



MERERBAMT RNETH T 2 EHNWANART R BRES RN E, XE-MEL. FRNZANHFS
MEX—F, B lWFEAEAZMNEsEfH NI EEZTNSRYaE. AE, ROMATU; BAERNE
DPBEIANEAS B, BRENEANEFL2NA. EEBETRYLFE, HRAKLRE. BEXZANME L4
doo i EHER IR AR

HEGUMIF S HE—H AR —R—XENPEANH—RAR, RAZH, BRURELNTRAENS
#atk, o —AEA—RENFR, BELILR 20238857 BEA 4 CRPALEE— B 2R
#: RMNEALTAGIMRNORA, BAEFREMLE. BABTMNFARS R, ERRWFT, XEHFH2E
e, GUEMERERERT )6 BB AN AREARKBT CLEL; REEBZRKAK2W Ko

WY AEERS T EHHREE—EREE-—FOALAARATEREEA R EFEREEZGEGTE .. BNFEBRR
Zh, THHLEHFLRBABNE T ENL2E HERM; RAAIS YT REEEEAGEe T E. BNFEBRR
RREDA—ANBE O ER; FTRILMENCES (REEWEEMNEF2) YEHEE. RNFERNEHEAE
REBRGTERLHR, TEERBENERFRE . RONFERTHEZ LR R0 ET RGO B, Z
MERARZWET A% RNFERFHRRERARE 5 BRI EH TR, FAEFHEMHREF T (i)
TTHHAK RAELZERARIHE—ERNFERR. CEo, RRBERF. )

T, O ERNAFRAEEY, MEAMREN. £LEN, ENRER2E.

116



I 1 T E oy B

R BT A RATIT F 8y — AN 47 R 20204021 JREI3A w4 E2AMKEJLARMIAKRAMILR, HEe%2T: RAL
FNEREF BB K —FEEATERELE, RONERWAREAEE—ATLEREAAAEN . 4
AT RKRMERHAREFAMKREL, FHBHANETFEELESL . KHmgEX 0 ERH=E T,

KmEERILEAN, BMERXAT, BoRFETLET (FEHEE LHEILGDPH10%) o #RATF B30 80T e oy &
MAMT, EURMEGEL. RGEFRAN, FANAEEBKRT . REZREH. M., £EN—EY
XY, WEHAEREI .

AU KRR IFLHEMM R . RINAELEF F. 2023FEEF—MRERE R AGIA— MR &S 2B AW
REER, BRTEEZSWRTIESTHRAARASELH R ZRARNMALTENNE, XEHRHS 5
B R F R A BRI 202347, RHGEHE KR TLET.

MAERNAERESRPIES, kBG4, 2]2025/20268 A4, RAH T —NEEAS ARG RE A, Ay AR
A B HR100012, % 70 A E B4R qN, FEJR A6 1) BRAR R fk 7 W AR AR o R R R T A S S A E X
"=, RATEA0TLETHAE, AVERE T T, IRZXAF4H, 2]2027/284F, RATH A £100012 % 70 2
FEBEEINGHER, RANAIRE/ENRTETEZEAE Z O IR AT, F—F, i
FEHLIEANEZE.

BRFSALRAEEAGIH TR, ERA2H RN, —wA, B afE, WEMAEFHMESTRETHYT
et AT ERZAHFEAFARTNEZ; ERNTREFAN ZBRE (KRED, AMUAKRT G L 8%
EARCEMARYE) o DUEHRIRELTHAXPEN. BEFSHER, RUFTRSE, BHARRL SN
THERMIA, FHREREERETEN. —EXSERFAMERNELEERG AL, BF, RIX, AAE
FEEWFHMERKR—FBPATXTFHT -

MAEKRERAELET R (W) SIERE, B, AENHEFR. BEFHIRE RZELLPRLER: &
MEREAS%, REAGINA L, REFRBENLL, RERBRERNL L. AXRBHEMMT, K127 HAIN
F-ANREAANRBNER: GFEEFHRN FHHFHELENRE , REZANREERAL, REXLTEWY
HEMAT. F2XREL: RREREE, BARAEEZ Ao h N EELR. PERNESFZEABA
FAKSE, PEUPUTHRELEEINED T —MEANAGIE . wiFRA CRT# M) LA HExd £ EHHM %
AIL B EWMBH R G RRAK

KNE26/2TF kA, LERFHEHER B/ AMIE T thviscerally B Z B EAE R A ER; wllaEHw. AL
AABHRTEIE2NEEMRE T 2MRADN AL, FMACFH A HNFE-TAGIZHRTITXD? 24
&, RABRK, 2XR/ELE: XEARE, FHRARGHRE, ZREFRTHAVURXEERZRZ2 AN RER
ko UEMPRX, BXZ2EZBEFRINS . IPMHERELER, L LEE—GENE R,

B8, FR-AMRAEMEEA—REBOLTHRRAHURAH K. KEHELEETEF. LEFFR LSk
APTMRABE . REH LN, EEZRTITX—F, B2 RARE AR, £ZFHHBI939F5 RN
(HHRERE) 25, RILT —MhERZR2. BEERNLHE, RWHFRARSHE. fl, FRAFATOT
£T0 (B4 KRHIBST ET0) RXFMETR, WELEFEZRE, REESFTIUMABA KB BREL
A, BREMANMRAZESERTIHE —F. 1941530, AERFRARBERANETRELTH A . XEZ
RERmMELRANT XREERERAZA—HIRLEI94NFI12A, TR T 2EHETHITR

117



RELZERFARSTREN TR TEAANE, ELAFEERAGTARXLWEAN, WAILBRENFTA
RAEZRTEFZXN (RETH2! ) o MR, RMLZE G P iR, 5EGHE R R #ERKEE G H
EREIRAAE - ZTHRR. WIFELEFACREUT R, EBZZHTERMAE. AIZREMRFZFZ L&
e, ERHEHERERAEBRZLEZNAE . RRAILREA2023E" AR mAFTHERE—H, BFLk
EfkeR SRS BR AEGHIAEZS AF. MAESTRAASE, £#REAYRETCHEE, UK
W FRE. AR SET wf RIAZET - REHE

B 226/27/285F K, TR EA#IT. MOAGIHRAK ULEAHRAR) FEBE—NTrdi; TLETHER
5 DLG 22 Fe iy 2 L R T E B 3

A4 BT E R —WRE

KA BFRA AR BTG & ARG g milel. REFTHEZELEHT, LIFRELLSERFHRTAL
HEFRARHZIT .

RYZERHFNERE A TAGI—HAEMANT —MAIZERE. AILREAFLTEEFTER: BITRBEAIL
FARFTEAFATLAEEG, XRRAWO AT A BBEN TR ERE, AIZREMRZWOAT . RARAK
TR Z LA A E B AR AR

ZERAFHEF—ERELE R —£H. Y- THAMEZRZAREWRERR, RNEFEXERF.
BEEREREFZEREEZNWE I E

BEZMNXEF AR BLAE AL E. ALFAN, HAFRENEAREEZ N EFH. 220305 KW, xEHE
f

4
MREE (RRERER, BRLHRPPELZLHERL) TiMad M. TAMNNZARMNYFAL, TEL2EH
#o

HEMH, AGINEERAEETEGERBMAZEHRMM LR . 26, AR UCEERERA RN —EEHARELE
WER gty RANFABALHN. EEAGIARHREF, TibdFF, BRZLUEETERF.

FNEFEENFARTLELLEEN, BARENEARE G U 5t AT AR e X A X F R 2 R Y R
M REENT, RUKREETEZHE LR RATWEER, JFR KR B8 M HAEARE R
ﬁ%ﬁ%\Wuﬁﬁm%ﬁﬁ%ﬁiﬂﬁ%i%Aﬁﬁﬁﬁiiﬁﬂikﬂﬁ\Wuﬁ%%%éﬁé%%ﬁ&%#
e W ER (EWN) R4, URKESERE @R

A X EREAA, AGIHERFERA ForY, AARLE-NHHTE, ehFESEXRZ2EZMALE
etk

EX}

BEE RN EERER

BEERE A E—URRE—RBETHERMNABARKAAFHHEMATHEFE LR NSZ LG ZUFR
R XA ZE AL CEOR W tE. XL, ARALREFLBAY iyt Rk, MAICEORT
ATARXLBREXERFHR . BT, WRKE - THARAEELRE. (HFWR—PHEAANEE A
FET R F IR E A )

RMGFRETH N, B2 EhF—P s, BRNCEREFRERFE ZEHEN; BREREE, EPEXY,
%ﬁk%i$ﬁ$oﬁﬁ%%ﬁ$%ﬁﬁﬁ,ﬁ#%&uzﬁﬁ%ﬂkmam%ﬁ§$ﬁﬁﬁ&ﬁt%@ﬁ%o

118



(F£L, ARAAIZRZH#R T, FRTRLAAZEANENCEOEE —AILREHEZ LM — 02
MEskZ HHER. G2, MIAWAIZRERT (E9E) TRERRZXLNHERLTRE. )

BMFE-NENHEERE—URMAHLML TN R RIER M, XEHE RTEREAE ST AAER M
RBWTAMLFN—XHFEINRL . NEMEX LI, xR 28 7E X Burkean) i i« # £7 BFAA #9
wE. i EAE. ER. #ENLE. AEUAXSTEEREKRFHARRR (A, $EELITEEFS) F
%, MEAZETHREEFENF . ShEN, FANAILREZRESMES —REZMAMRA R T £EEF X
BEHE, EALAURARXENE PR, AFFHBEN—ARNERNBFARRER TN TR, HFT2E
WUHFLEBANAHAECHERE, RE- M EERF—EHERATEILAT 8 Y REZTES

BREMR, WFRE-—NMEERN B BENH, EACLEAABIN AR GL%RE - T e lE - B2 5 E A0
HEWHRRE! ) e —EHRERAERNERL AN EZEES, RAGERANE B LN BEHE T,

119



BAA e K A=

B, XOFF R KA MR fe o RF R A BT PR E

Mk AR e R B T E — R B AR A KR
AHFFREXERACZLA) o

BRAZEENBATEEH L E (EO0FTOENX,

KELNFFETB29 (ZRAERREFWEGAHLRE, 2R TATXEERF) URBATMB-20E TN, §5F
FoE——RERIZEARRTRETT, XRIFBRAMNEROE A M. s, BRAKETREmBTHERPYR T
AL, B LLE AT I A F & R K AL,

Eik. TE. K. EERA. KT %%, 2.

BREEREMBET AR ERZLRBWHES, WE- MRIREHHYPEFIRE. ERERNEER 245
SABRRY, ReNEEEART. E-EHAERTdE, #RARETR, BANERRREILS L EZM A KL
A (fHfnd) ATEXRANLA.

BEAR" TH” iRy, —AMASW. SOty ETHH0. ERGERERRALA LSRG LA LA
Ko

120



Ze

BAEZA RN — B XE P B AR AT AT, %EE W&, RAVRAK S AT £ FAGLE /5 F
H R GHIA YA RAPEANE (FELERAAE Y EAR) . BNUBEEETHERNET
SRRt WEHE fh. EAATAFT RAGIN R E, MAK EHT RE KA RE K. RA
R

WREMNES R AEGHE, BRNEAFENTXEERTE. KFHEAALXF KRB AEGFRX— K. EERWMA, R
BMEAZAAFERKEHN LB NE (A, GERNERAERZLHBHXTHRAEER) , BAXATHRTT
RRRRGHHZ M. AN, BFEZEXEBRRIN ZEERTL2RIPAGL XK Y RIAIL L E FAGIF T
N EREEAERE, AT EEFSEE, BASCIFF TE, BRI BTN EE; XRFERABFA REH
WA, KA BEAGIRE T oA L 2,

MEMRBEX LV, RZLURBEUFERFIE —WRENARUEXLRT, oot R ihHmAIZ 2HEE
Ao (FZL, BRAAXRTHERLMLERFH -—NEERR: —EFENAGIZRENSEREHE, &4
ZRR RUAMERLLE e AREARAUNGEL. )

121



Ze

HEHH: ROARE TR TREAZGFE—NHRRNESTEREAEEHR A RRNEFREEH KT
AN RBRAE R (BRI AL) , 3% F MR 30 A AR SR F Bt KU o

—WAIZREFREATZ 4 AAANIEENBNAT, WwREE, THSETE, HAEE IR 280
EWER. KT pERNEZT RS LTI EEMNGAE, WHRITFEFNILEAN LS. EEZNE, ZHAY
b, MR R A RIE A8 AN E RS AT AT TH A T 6E M

MARAR LS, eMRWA AR, BAAAE RNB L. R4 THLEHIALEHEP R BTFREE, £
Lol — BT AERBRZEME —L. HAE, RNTHREE LR -BWRNOGALMRE” RANBABIZ L%
B, EEFEREFEMAL BMAAX— K. (LR, RAZREWAGIREZRWAET, UMY Z2T# ik
BEEXTER; RNMAZHTHAAEHZLTTHE. )

AERREE. REAULRREHH TP RZGES, EREQEERATL RN R ERRG AT 0F
I T AL T L B BEAT R o B B AL e — M2 AR . BEREN —IRF

AT IEREN —F, BRERABERELN, ETENREORERTHRFER, BATE—HEZRNEAR
H— ML LRAELWH, MREFENE RERE" FHED, TP RIEGRE, o™ RAOTH — L5
MEERKXEM, KNFTHEEEERRET 4, THRERNAE, EA-SEEETXAT - REZT R T2 T
%, RNONZERT—RINFEMINMAURBES Z260—EBE, IAFRMREETFEMT ROAARNEHN
EHEWERRE LN, RNZELA?

BAREBRTE AL BB L EE—E" B A FRNERER ERTENFLEF AR HE
BUT” ARRFWER" o RATFE A5 R 1 2 1 e AR P 35 77 7R e 0 35 45 4

122



R B bR R 3

HRBERAAHERERETRAXAEURA N R A RE R R REG HHZ— RNZ—RAF T HEZAFR.
EAXMHN B, FAEESHLRTFRABIEZE & MAUER TR, ok, L.

HNFEBRTE A G FAE KW 52 5% 0 R 20 AT 70 o 458 18 % Fr ol 2 oy vig 85 8] ok B o X A By 38 /&
Ko WREMNEEH ALY REARENNIHES, ROFWEF. KNEFERAT TS 0 CERN R
WHER, EREMNERIANENGPU, HFARKT UL TN RHARRELEH#T. RNFERPHREF L2
FORAKEERE

tIFREEZNE, FEXENRERTA —RERHPT— MY #HER. RNFEELRE I HE. 75
AR AR MATE CHERE AT RIS RFE RN EAPRE. RNFEEAZLY R EEA
KA. FEMRNGL L, UTHICRHHETR . RNFEEALRY R £ F RENTHH
Bk P . RMTEFRZ2ERNBAERG TR, FRAREMATERTE NIRRERE . ALREN
N LL10-10065 DL Lty A KR EH 305 — AT e B K o RATF ZE &AL A — /ML BR3P & 45 3
JUSE o F7 7 R o 7 3t 5 V4 35 3 S —— DA BAR B 9 R il o

ELAEXNMHNE, RNEABERFELHERLZLZELFR. 0, RAARBEITES. EERNAAHSE
Y, ZHERE-EEHLEE.

123



ZREATRRE; C2EREFUFA

WA, REXEMNEEA A ZHAMN: TRRNEEER, BAF T2 ERRGE— RAOWelAd, FEHEX
MERLUETERTERZ2GR. A% —FE, AWRETS LAHMANRE T ZHE . wiFRibRITTeH £
KEBRAGENBERE S 20T MARAEZAZELIZIMTRME. E—EMNFET, KEEABEAEZINF
RET 5 WM. mRBENEATAN EEMZHEBAEMEAAR, SR, BREE QLEABR) KB
JEH. WR—ANZREARF AN EENERG &, BRKRABRF2MN

“NEEWHHRELZREMAMH. RNZEHARNATHRBEETA BRI EEREfF 42— E2RA
JUEERE? WRBEFFELTES, REUFRERT. RNEBENFEANFR#ATZ LN AR, ILXHE AR
LEEHIE RS, BRI -ANHREFW I EIRESTE. WRBFRAREAMN, BAREWRL (FENEF
FRMEERBET) o

AAEENEHRERRNASETENERKYE: ROFTABATRWREIEXRERTRE, vaFmit Rl
o KRB E 2 WA 0 F o

WHETaG BT E> —H: EERMEHELENRERN, LEFEFEFALRE, AHAEL2E
REMEREHHERT B R ME R ERZBRE RNFEHKEE (DeepMind) « HAMHEZF KT H K
(ERethed) , UARAREMZOCREER (B 28 T E) « BEFARWAES TR AL, HEH
BN, ¥ ERE BXRZ2MEERE T E TR, HFEERERY i BR800 o 09 #l o

FEEA2R” RIATHE . BEFRRETRIWBIAEAS CFFHERELL> NPT —H. RNEZRESE
ZWER (BHEFREER) 2 FBRE NP RE, FAETN NIRRT ERER BRI . FH &k, M
BFERECHBRERIE, EAIRAHE T ERE R E&RE, HEXRXEM N R G R 72X —RINEHR
DPEEFRY WM, A ZHREAINFEZRWERAG MR RTET.

B REZN L ERRLTHANBTAHERELHR S CHBTAR? RNW A T RZTHIAM?

MH T, BUEHEERX 2 RFAHT? LPFRAAFEA BRI X LA JLF P ALSE 3 & FnAL
R BERIEMZE T XA RKEIE

124



%R B

B B27/284F, LR B BIR. 2|28/294F, HHEEHRSRIT; 212030F, HNE BB ERE®, FECH
CEDR )

125



H ARG R FOAEF K H o

FBRMATIL AR ANHE, HEEIERE QTS WRAGL, S HEHRME; bk E 253N R A D &
LANGPU; B —1, FEERE&, MEFEAFHHLEEAE; UEM T XEHE - CANAGUEN B 3 AT R, &
—ERERATEFH TR, FREFEDIREAAXELRNAIRS; UEM T RERFRBHKTF, Ex—W 12
B o = 2 R EAA K BB E F P SRS AR RALY e AR X LR I AR RS R F A
RHCTFHEMHFHA, BREXEHEFRUE X BEA; AMEXTHREFEURRERKGETRHE. K7
P, AT RABHRS

MHTRMNx LTS 5EFMARN, ZHE. EHEARN. EhEEER—UREALRSHZRA R
Fo WMRBMNUBEIEAFEFALS A, XEZRNABLHREZGEF. BARNK D 0T L2 2R
F2AHRREBBHFAIVNE R EFE T ANTELRYE, BELT2AE. H&LLEREE - MFAKAIFE 7R K¥F
W XML RHARTE. MAZR—NFENDNET, ARAY R &RTF, ERARE-R, HAGI L H LR
F BB HAT R o

Fab, W AR E
WAA, DL,

RIT—FR:

126



V. B A RA

EmFAFEARZHEERER M RE IR TFHZEREK

WER, BARALXAHBFALAEAE, EROIAREAFHATELAROERAS, MUZT, REXERY
7 AGIRFIE" E A TWMDSH KR RV A/ T RAHAH L. ©

He—HaFaLL! — BB ERTIHX. BNTRAEZEXBETEAXMAHEE; REZRVZIE X8
BEREFESWURA K ©

WHEELFEAILRER TN 6F, BAMNMUEAR2ELEBEFHNT . ©
EhepEsg - R R Y ZYae, RINFFHBACIEL—F, FMHLRBHOER K. ©

FxLE, BRAARKNRAZ—TE KB XA MA! RNTHFZFHLRMTHAS AN LS, Wbk
B &AM ERBRD B ©

FENT U, REFERE-—T. HEFFE-—WEAET, ILEXETRF K EFHR, MEFEL"HT
MEERGXEFANERG R, FTHbBEEME CEFERE N ER/EE) ATEg R R. 44, 5—
A RLE A AWMD it R L BN IR E R f A £ AR e BRAART2AFER. B AGRELRARRA
EvitsHAR (RBX) MARHEH-

Tt tnf], MEBMNBELAGL, AMMEET FRGEEE. ETEHXALASKTLET, XRAENEAERY
AW, TARGILENBELT, BRA2ZIMLTE, TR A H HREAGIH R K.

AR TR 7 — PR RS REEEER: BENLFHRAYTTIR, #HERNEFL) ZEE. ©
HEEHFLSFREAT: RN ZEFZAFAE, FRARN R RTE B 01798 5% ik % w18 B 7 % B BOR A

EAM ENELEFMHLNEE, UWRILCNERARTTFEN M4 FFE: RNUTUERATELRA
2 e

127



V. %iERE - B R

V. &ERE - H IR

ZREH
R AR 2
AEHE:
4
AGIFLEE £ 3L
o R AT R A T2

REA Llﬂ?«%l%liﬁéﬁ%i ﬂﬁﬂT%ED\EVf?%Z{XETHbﬁi RAT#AE . REZEMET 2R ZRANM
o RREMAMLEZREL, XMERH LML

MHEAATURRENERL, RARSTRZE ERALTRAXTRES 2EHEHTE. RERT/TH
WHRAZRY. X RE -k, AIHERFCRGET. CE28F7, RAXBERREAT MR ETRE. 7

Bl - BREAE (MEFENRLRE, VAFRERFATRTRATHAERENEY, ARERLED TR
"t X8 B 3)

ARXMTFERZA, RNBBEHEBRE R IREARFIXENEEZNE. ITREETS L RIRIWASHA
R, ZTREFFERGHT . BEZEN+E—2030FK—REZDPRHLHEEN. B TEERN, HREHMY
R WE2EMBRE, —MEH AR TR EE, FEREHE—EF - HEREKE,

RAERNLSAERT o LRHILEREHITFI.
AGIAE £ X

—MAFERERE—TFLAHTE. “REFIBIATRA " wNEFHESHh. TREF —IMAR
ﬂfi ERMNEBEHH. EHFEAALLTHSLRFWALY, TEGELERMRAT T H N ELE S Z BRA
Te

—ARAERE. MNEFR-EERRTAGL RRETMMNHELZA. ERNHEELEER, RBTREF
AmE ”N}u;ﬁ T’M]éﬁ&%i}’iﬂZTﬁ T EL 1K ik 5 I B A B M B ko JRUAE 30 75 FR99% By K B L, "EPT

S0
|

e/acc Be b, AATH — RAF LR ALSE B 0 Ak B B R AT R R B9 Twitterdr % R 15 2 T, AT 2R

FQ AT T ARETAGIN A Z M E. I FHREEE G BN ANETSE, ELERETE LM
1%*2 LR L, TMI]EEIEQ’J%/W@%L ERET ARG ITE P, TWIJETJ\TAGI AR L, #1453
Y RALE A, R, (ERER, RREMUSAKEH mEE L. )

0~
-

ik

oS o
Ao B> 2 Ao
gﬁ«rm&

5o
N v

Sa

128



BERAR, TATERRAGACETRA TSN, 52400, RIHAIACTALEX . B HR
CEE

BEEREERZLME. RNEARENRLIRAALERAGNE. XILRF - IEEHEALR;, XLE
—HWENWEF AR EERENTFRRGE; X EFTNER. BAEREEREN; EHRARE 2L
W EARS. XTEMSFEFMARN, ZHEZRNBIHREZHER,

FELRAGR. WRIATFEREAGL, BEMKEREEER. (TMH, AW, XEHATHALLEZLAG]
Wk —i . ) XBAFRMNFRELNL ZE" ; ZRRFRNFERAY K KE M0 A &7k E % BRRAGIE
B ERBEAFLRAUL AT HZLHEEERE R L FELETAT, EERE L CAGIEERL R 4 Al % B 3=
Hl, WMAEFREEMERAE . FEAILL E L JUHFE R A K E g

EMNTEIRA. AREBZAE RN ABUERTARACHER. FEFFTEIWZLNE; FFRIHNGE
M — R WRENALEE RN ERTHEEKR, TREEAR, £, RNBLHEHHER
ME R TLEHE. XBEZTUERG—EIXREL2RK. BRI BREEFEFATE - RZTH N
MR B AT, XA I R BAR B

Mg ik, BANZHREREMRY ., BEERRANFLZECAMERZE P H ARG BHA, HHHM
AT S o

R R AR B T2

Bl B, R RAARFALEMES UABTLRT .. EFE—T, FH—E: wRENEGTHR? KBER
WA B TBARGA; MATAAAGIRER N T FWBIFL; WH, REFEMY T ZWFE, w1+ HiFL A
HONF AL R AT A o R A AR AR R B Pk AR R T T R M

BNFHEAEREWERZHQNT SR, WRALRLAANBEAIMRERE, RETER2ET A 4, Em
AT K, BARFE ZW T M. ERANVEALEREEN. AXPMRIE, KERTHE AN
THERR B E—Z T F PR E TR — R

AA—CFBREALT, FFAL. JLEW, E &M E, RAEMFREEE—EeNEMEN, HEEAE
ARG . AERERLEER. REFH T, KEFAAGH M THAE. XLHFEXT ARAANG it
T8 B A8 1 T LA R BT A AR 2o — 3 AR b 7T BLE IR IRAGIH e A S 2% B 45 DA BT B A2, AT B B9 S 0 B K
UG, KA E AR e R, EZEARNAE, RRFEH €. IMARMK SR, £2023F4 2 CAAF
MEHFE—ERAE, B RERNEN. RE2EFX

ERTHNARE, RARXANRAOEZINE. EHABT, THAERAIMEMHEE, YEFREGEALH, A
HEHHER, BRETHEAN, ABOARTHENLE, MIERIHR. FLFFk. #RERAD/IE; &
BEHY T, BEREREHLMARZETRNS G, NG REHLEER 8B

Ak, R EAFRANLEARRETERERNG RN 2, NEREFHRER S 4
awareness(ff 5 E W) KT ALK B AR K5 G 42 E The Project (XM E)W A RH — Ko
B 17 12 1 2 M B AT B D AR AR A R i o DA R AT R DB o BRI, BhRIX S,

WAL, HATE A situational
Bo A E PR

RAE-—RESMBRNWEE. ERE, EPABETRAUFNFREY, #ROGFERORETREA.

Rk D

129



H 12 Yl M superintelligence( 44 fE), &2 €2 PIREAT?
AREBRESR B REKD?
W iE BRI 2 o

wUMEHATHRE A ERMNAZA Rk, AIFGREHR, ERNEELZIRE-IRE. BUNIREHE
B NETRFM

130



H 3%

o /44 - SITUATIONAL AWARENESS: =k % +4
o 1f 4
o M4 - SITUATIONAL AWARENESS: s % + 4
o L J\GPT-42|AGI: # &% it4 - SITUATIONAL AWARENESS
o 4
o L MGPT-4Z|AGIL: # & % itH - SITUATIONAL AWARENESS
o 1. NAGI%|Superintelligence: %7 f§ B JE - SITUATIONAL AWARENESS
o 1f %
o IL. NAGIZ|Superintelligence: % & #& ¥E - SITUATIONAL AWARENESS
o Mla. 488 5 12 3% TTE# - SITUATIONAL AWARENESS
o 1f 4
o Illa. FAEZE W F 103 6 & 7 - SITUATIONAL AWARENESS
o b #{F L H % : AGIH %A P - SITUATIONAL AWARENESS
o 1f %
o IIIb. 4/ 5245 % 1 AGIH %4 - SITUATIONAL AWARENESS
« lc. Superalignment(# 2 %f 7) - SITUATIONAL AWARENESS
o 1f 4
o Illc. Superalignment(# 2 % 77) - S'TTUATIONAL AWARENESS
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o 1@ 4
o IIId. § iyt 7 84 3k B - SITUATIONAL AWARENESS
« IV. The Project(3x 3 H) - STTUATIONAL AWARENESS
o 1f 4
o IV.The Project(ix M H ) - SITUATIONAL AWARENESS
o V. B A% - SITUATIONAL AWARENESS
o i fu

o V. B K% - SITUATIONAL AWARENESS
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