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B 8)Alphabet ;

(B ) Tempus

g5 (£/%) Coinbase ;| (i EiZ £)Cloudflare ; (& E32)MongoDB

SATXFR EEE 6H+XF5i% EEE
1 TESLA INC/f5Erfu A 8] 8.6 MICROSTRATEGY INC-CL/fZR A E] 8.58
2 MICROSTRATEGY INC-CL/#ZK A 5] 8.1 TESLA INC/#5Hr 1A E] 7.94
3 Alphabet INC-CL A/Alphabet’AE] 6.12 Alphabet INC-CL A/Alphabet’AE] 7.81
4 NVIDIA Corp/#3k 2538 2R 4.96 NVIDIA Corp/#43kZa 2R 5.13
5 Cloudflare Inc-Class/Cloudflare Inc 4.95 Advanced Micro Devic/#B S5/ 5] 4.08
6 Advanced Micro Devic/®B* 532 AT 441 Tempus Al Inc/Tempus Al Inc* 3.85
7 | Coinbase Global Inc/Coinbase Global’aE] | 4.26 | Coinbase Global Inc/Coinbase Global’AE | 3.61
8 MONGODB INC/MongoDB Inc 3.5 META PLATFORMS INC/Meta*&a s 3.37
9 QUALCOMM Inc/&% 3.25 QUALCOMM Inc/&%& 3.18
10 META PLATFORMS INC/Meta*F &g 3.23 ARISTA NETWORKS INC/Arista#@ s 2 5* 2.64

At AFAREEE 51.38 At AFARLEE 50.19
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SHRIt+AEXEE 6 BRI+ REXEKE

1 R 61.73 BTG 60.27
2 FFZIEE 11.96 38 T A 755 10.18
3 AR TS 10.62 JEZIVEHE 9.42
4 Sl 4.26 Sl 5.11
5 BEREIREE 3.69 B RIE 3.92
6 T 1.21 1T 1.27
7 RE 6.53 RE 9.83
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SHEI+ABIXREE 6 AR+ AEXREE
1 EE 87.33 = [E 83.90
2 =5 4.61 =4 4.49
3 e 1.53 S 1.17
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SATAF tEE 63T+ X¥5h% =2
1 Intuitive Surgical I/EB5NIAT] 3.49 Intuitive Surgical I/EB5NMIAT] 3.27
2 NVIDIA Corp/fIXaz &0 3.00 NVIDIA Corp/fIXa2 350 3.26
3 Emerson electric co/ XM EER 2.26 Emerson electric co/X#EER 241
4 |Rockwell Automation//&= i EEI{EAE]| 2.04 TESLA INC/%HrfI A E)* 24
5 Ambarella Inc/ZE RN BRAT 1.89 Ambarella Inc/ZERNHBRAE 1.93
6 Samsara Inc/Samsara Inc 1.89 Symbotic Inc/Symbotic/AE] 1.87
7 Symbotic Inc/Symbotic’/AE] 1.84 Celestica Inc/Celestica Inc 1.82
8 Yokogawa Electric Co/1&50 B /AT 1.8 Fuji Corp/E LHMEE AR AT 1.73
9 Celestica Inc/Celestica Inc 1.67 Kardex AG/REETTEi A S 171
10 | Toyota Industries Co/ZHBE & &% T 1.58 | Rockwell Automation/;&=EBE &L S| 1.69
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1 R 41.56 Bl 41.09
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4 B E 2.02 BB 3.46
5 EANARTS 0.16 AR TS 0.15
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1 = 47.50 =Y 48.17
2 HZX 19.55 HZ 18.24
3 = 6.23 = 6.33
4 =2 4.21 =& 4.09
5 M=EAX 3.24 mn= 341
6 2 X 2.58 23 246
7 25 2.22 e 243
8 I B 2.13 ¥ 2 1.97
9 it 1.53 dmt 1.81
10 e [ 1.19 e [ 1.22
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B Grok 4EAIEERE JIRIRARC-AGI 2P IS RIEE & SRY16.2%(10%
U7 BEEZE k)

LEADERBOARD BREAKDOWN

AI System Organization System Type ARC-AGI-1 ARC-AGI-2 Cost/Task Code / Paper

Human Panel Human N/A 98.0% 100.0% $17.00
Grok 4 (Thinking) xAL CoT 66.7% 16.2% $2.17

Claude Opus 4 (Thinking 18K) Anthropic CoT 35.7% 8.6% $1.93
03 (High) OpenAl CoT 60.8% .b% $0.

od-mini (High) OpenAl CoT 58.7% 1% $0.
Claude Sonnet 4 (Thinking 16K) Anthropic CoT 40.0% .9% $0.
03-Pro (High) OpenAI CoT + Synthesis  59.3% .0% 87.
Gemini 2.5 Pro (Thinking 32K) Google CoT 37.0% .9% 30,
Claude Opus 4 (Thinking 8K) Anthropic CoT 30.7% .b% $1.16
Gemini 2.5 Pro (Thinking 16K) Google CoT ) .0% $0.715

o3-preview (Low)* OpenAl CoT + Synthesis ) . $200.00




LLM not only about Language
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YFHRAL vs. Waymo : EE 5508 vs. K= RIS

e, » BUHIZS: 8FEIRDE - 1255 M - » EUBIZ3: 28+1F83508 - 6FEEE -
T » FSDEf&: Hardware 3.0(144 int8  \y\f 4+1%iLidar
TOPs) » =& Edge TPU
*» A ~$2200(HW3.0:~$650, » AR ~3BEE(—HLidar 5FUSD)

Camera: $65*8, Sonar*12: ~$1000)
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‘E?F
Waymo#& 5%
T o ITE
Iscenario 1-1Q22
Revenue
Average Speed Rate Dail Daily Annual Annual Annual Revenue
Fleet Size g€ >p . e Daily Milages Operating .
(mile/hr) ($/miles) operating hours revenue Days Milages
600 10 2 23 138,000 276,000 350 48,300,000 96,600,000
FEHEEgRER 34,251 ESET
Cost
- . AD suits Car life Fleet Capex OPEX Total cost
Fleet Size Car Price
Cost Span(year) per year per year per year
600 50,000 30,000 5 9,600,000 300,000,000 309,600,000
opP
Annual
QOpearing Income
- 213,000,000
Scenario 2 - OP break even
Revenue
Average Speed Rate Dail Daily Annual Annual Annual Revenue
Fleet Size g€ >p - ary Daily Milages Operating -
(mile/hr) ($/miles) operating hours revenue Days Milages
2,069 10 2 23 475,870 951,740 350 166,554,500 333,109,000
Cost
- . AD suits Car life Fleet Capex OPEX Total cost
Fleet Size Car Price C
ost Span(year) pEr year per year per vear
2,069 50,000 30,000 5| 33,104,000 300,000,000 | 333,104,000
oP . EPhOEﬂIX{ﬂ?.ZﬂEL/{J: BEREHHE
Al . BREB—ESNEE—EN LNEE - AASKERGEEEPre-
|Upearing Income . .
5,000 mapping, manual coding) 7
S wavme, S spamasa 0001 | | WANt Google Car, not Waymo(which is a science project to me
27
ERAR: Waymo - 5— 2185538 - #F2025/06/30 - EREHEM - REKBZE  TARRLAZRE  ERRES

REFHHERME -



2022F 2B AL -BEKE

TeslaBE &4

B Teslais the only company with an end to end autonomous driving stack
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Tesla &1l 1& Fh ik figis A E &

B Tranformer(2017, Google) ~ BiFPN(2020, Google)  Regnet(2020, Facebook)
B E2E AT 2021 T FSD S

Vector Space Road Edges

t

)| image-to-BEV transform
+multi-camera fusion

EHRFIE: Tesla Al Day « Two Minute Papers + E—SEEZE 20220211 29
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B ACESRNER LA ZER

HEEMEE - MaHAl Scaling LawBERRZE MR
B -
2025 - Public Codification of Scaling Laws (@ @ Continued Data Engine Refinement
2024 - Waymo Foundation Model @ | @ FSD V12 Release

The 'Transitional & Foundation Model' Era:
The Great Convergence

2023 - MotionLM & LLM Paradigm (@ @ End-to-End Al Development
2022 - Adoption of Transformer Architectures @@ @ FSD Beta Wide Release
2021 - Reliance on HD Maps Emphasized . @ Vision Only Transition
2020 - VectorNet Introz{-l[;?ve e%lgnli?:ﬁl?{;g;npﬁ?s ta Rollout

2019 - Hybrid System & Lidar Primacy @@ @ Feature Complete FSD & Smart Summon
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Scaling Laws of Motion Forecasting and Planning
A Technical Report

Mustafa Baniodeh*f Kratarth Goel} Scott Ettinger, Carlos Fuertes, Ari Seff,r Tim Shen,
Cole Gulinof Chenjie Yang, Ghassen Jerfel, Dokook Choe, Rui Wang, Vinutha Kallem,
Sergio Casas, Rami Al-Rfou] Benjamin Sapp, Dragomir Anguelov

Waymo LLC#

Abstract

‘We study the empirical scaling laws of a family of encoder-decoder autoregressive transformer models on the task
of joint motion forecasting and planning in the autonomous driving domain. Using a ~ 500 thousand hours driving
dataset, we demonstrate that, similar to language modeling, model performance improves as a power-law function
of the total compute budget, and we observe a strong correlation between model training loss and model evaluation
metrics. Most interestingly, closed-loop metrics also improve with scaling, which has important implications for the
suitability of open-loop metrics for model development and hill climbing. We also study the optimal scaling of the
number of transformer parameters and the training data size for a training compute-optimal model. We find that as
the training compute budget grows, optimal scaling requires increasing the model size 1.5x as fast as the dataset
size. We also study inference-time compute scaling, where we observe that sampling and clustering the output of
smaller models makes them competitive with larger models, up to a crossover point beyond which a larger models
becomes more inference-compute efficient. Overall, our experimental results demonstrate that optimizing the training
and inference-time scaling properties of motion forecasting and planning models is a key lever for improving their
performance to address a wide variety of driving scenarios. Finally, we briefly study the utility of training on general
logged driving data of other agents to improve the performance of the ego-agent, an important research area to address
the scarcity of robotics data for large capacity models training.
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TeslaRIR L Niff - BXER S EE

B EEXRIUSD/mileRViBIR T - FHHEIIERWaymo B B N ER

Robotaxi_Revenue Breakeven Margin | Marketshare of 57% | Margin Waymo-Revenue Breakeven Margin Margin
Fleet Size 21,998 10,000,000 Fleet Size 26,984 10,000,000
Average Speed (mile/hr) 10 10 Average Speed (mile/hr) 10 10
Rate ($/miles) 1 1 Rate ($/miles) 1 1
Daily operating hours 184 184 Daily operating hours 184 184
Daily Milages 4,047,632 1,840,000,000 Daily Milages 4,965,056 1,840,000,000
Daily revenue 4,047,632 1,840,000,000 Daily revenue 4,965,056 1,840,000,000
Avg miles per ride 7.7 7.7 Avg miles per ride 7.7 7.7
Daily Rides 525,666 238,961,039 Daily Rides 642,489 238,100,000
Annual Operating Days 350 350 Annual Operating Days 350 350
Annual Milages 1,416,671,200 644,000,000,000 Annual Milages 1,737,769,600 644,000,000,000
Annual Revenue 1,416,671,200 644,000,000,000 Annual Revenue 1,737,769,600 644,000,000,000
Operating cost Operating cost
Car cost 23,000 23,000 Car Price 40,000 40,000
AD suits Cost 2,000 2,000 AD suits Cost 10,000 10,000
Car life Span(year) 6 6 Car life Span(year) 6 6
Fleet Capex per year 91,658,333] 6.50% 41,666,666,667| 6.50% Fleet Capex per year 224,866,667| 12.90%| 83,333,333,333] 12.90%
Al R&D Expense 648,333,787| 45.80% 64,906,666,667| 10.10% Al R&D Expense 457,110,293 26.30%| 64,683,333,333| 10.00%
Electricity 130,993,570] 9.20% 59,547,945,205] 9.20% Electricity 160,684,175] 9.20%| 59,547,945,205|] 9.20%
Other COGS/Opex 483,334,240 34% 129,000,000,000 20%| Other COGS/Opex 895,107,840 52%| 257,800,000,000 40%
Total cost per year 1,354,319,930 96% 295,121,278,539 46% Total cost per year 1,737,768,975| 100%| 465,364,611,872 72%
Operating Profit Operating Profit
Annual Opearing Income 62,351,270 4% 348,878,721,461 54%| Annual Opearing Income 625 0%| 178,635,388,128 28%
EPS 001 79.74
Market Value 0 2791
MViIE{E 0 412
MV 2029 0 983 o
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517 B ENEALFSD & Optimus AlphaFold 3T]FEfIE A H &8 (CEOEHE A MILRE)
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The Roadmap to Monetizing Cycles: The Mobile Internet as a Case Study

+ Mobile Internet Cycle Stock Performance
+ Indexed Performance Relative to S&P 500

Software + Services

Infrastructure / Devices

i Google
Semiconductors SAM § UNG amazon
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05
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o588 5 3 3 § 2 3 3 s %3 3 2 5 §5 3 &

Relative Stock Performance ) )
During Mobile Internet: Semiconductors = Infrastructure = Software + Services

Souce Factset Mogan Sueley Research 34
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