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Morgan S‘tan[ey | INVESTMENT MANAGEMENT TOP VIEWS

We Are Likely in the Early Stages of Another Productivity Boom

The latest technology adoption cycle is coinciding with another upturn in productivity
Productivity Growth Appears To Be Turning Higher Again
Nonfarm business labor productivity: Output per hour (%YoY, 10YMA)
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Source: Apollo, Macrobond, MSIM. As January 28, 2026. For illustrative purposes only. Not a recommendation to buy or sell any security. It is not possible to invest directly in an
index. The views and opinions expressed are those of the portfolio management team at the time of writing/of this presentation and are subject to change at any time due to market,
economic, or other conditions, and may not necessarily come to pass. Forecasts/estimates are based on current market conditions, subject to change, and may not necessarily
come to pass. Past performance is not indicative of future results.

The BEAT™ | Q2 2026 — April 24
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H5REE (World Model )

Google Project GenieE 15 EY
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Project Genie

Interactive worlds. Generated in real-time.

Explore now



https://youtu.be/YxkGdX4WIBE
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Are there nearby bakeries that serve

ies?
French pastries? GoogleMaps (D

Show me dog-friendly restaurants in my area

Near Hopkinson House the
several exceptional bakerie
authentic French pastries i
Altostrat Bakery' Your Daily
and two others.

There are several highly rated dog-
friendly options near you that are
open now. The weather looks good
for the rest of the day, perfect for
taking your dog out for a walk. s SaNoRE A

Sources v

Unleashed Gastropub
4.6 31) - Restaurant - $$%
. ; Open now - Closes 11:00 PM
L .. e =
Dinein Takeoul Delivery

“The Patio is dog friendly and offers a
Doggie Menu.”

Serves breakfast
Tmi @Emin § 24 min

— Thea Scheder on Gasgle

& "“This bakery excels at authentic French
pastries”
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H5F1EE ( World Model )
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Geospatlal Foundation Model, GeoFM

GeoAl vs Computer Vision

GeoAl

in Geographic Space

* Aligned to Fields
* Area: 3 ha, with GeoJson

* Actionable Insights

Computer Vision

in Pixel Space

Image Understanding

* Crop Stress Detected

* No Boundaries

* No Area

Spatial Understanding

. ® 43’34 12.6'N 7612:48:3'W

Tree Height: 5.2m
Area: 32.5 sqm

i A /:

i : "
% Asset ID: 102 :
" Distance to Edge: 4.5m ¢

Parcel #A-305
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NASA/IBM Prithvi-EO-2.0

lat, lon
year, doy

lat, lon
year, doy

sin/cos sin/cos
embed
wlT ‘L

E) mask arrange
© + with
= drop Encoder mask Decoder rearrange
g —>e—~ — transformer — E— transformer —
Q@ blocks blocks
=
o
(]

input reconstructed image

Foundation Model M’- Mapping
% Change Detection

W Classification

Segmentatlon

https://huggingface.co/ibm-nasa-geospatial/Prithvi-EO-2.0-600M
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Earth Al

r Remote Sensing Foundations
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Population

Geospatial : : _
Population Dynamics Foundations

Data & Tools
Mobility Al

1.1 ch g Weather Forecasting
- Floods

Experimental Cyclones

Models

Geospatial Reasoning
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Tasks: generate descriptions for post-earthquake images; post-earthquake damage grading with the respective locations; generate summary reports.

Tools: image interpretation tools for local on-site disaster description and global map analysis; web search tool for additional internet knowledge;
file search tool for reading the technical guideline manual file; map annotation tool for the alert map generation.

b Input

Post-disaster damage grading Alert map generation

mapma Drama

e
Hama Street| JConcrete Bridgg
" -

—

Reports generation

Expert team report: Alerts team report:
The disaster report Identified Danger
covers the following Zones:

locations: Wajima

Drama Memorial Hall, Fire-Damaged Areas:
Hama Street, Concrete Particularly around
Bridge, Central Asaichi Street and near
Nishikigawa Street, the Wajima Morning
North Asaichi Street, Market, these zones
and South Central have unstable

Asaichi Street. Each structures and debris.
section includes a Avoid these areas due
description of the to potential fire and
damages observed, structural hazards

the disaster grading, ...

- Wajima Drama Memorial Hall: G3
- Hama Street: G4

- Concrete Bridge: G5

- Central Nishikigawa Street: G3

- North Asaichi Street: G4

- South Central Asaichi Street: G5

Emergency team
report:

Priority for Recovery:
- Concrete Bridge:
Immediate assessment
and restoration are
crucial to reestablish
vital transport links, ...
- Riverbank Near
Kawaharata River:
Monitor and reinforce
roads vulnerable to
potential flooding to
ensure safe passage

Map Data: Google, ©2024 Map Data: Google, ©2024
Human resource Public notice report: Future reconstruction
allocation report: Organizational plan:
Allocation Plan: Operation: Financial Budget:
- Area A (Wajima A significant earthquake Based on previous case
Drama Memorial Hall): struck our region, studies, an estimated
This area will host a causing widespread budget of approximately
large emergent shelter. devastation and $1 billion is needed to
It requires a team of 20 disruption... cover structural repairs
medical personnel, We are coordinating with
including 5 doctors and governmental agencies Plan of Action:
15 nurses, supported and non-governmental Immediate Response (0-
by 10 logistics organizations to ensure 3 months): ...
personnel to manage a comprehensive Long-term
supplies and shelter response. For assistance Reconstruction (1-5
operations ... or inquiries, ... years): ...

Chen, Z., Shamsabadi, E. A., Jiang, S., Shen, L., & Dias-da-Costa, D.
Integration of large vision language models for efficient post-disaster damage

k8¢

K

(2026).

assessment and reporting. Nature Communications, 17, Article 68216. DOI:

10.1038/s41467-025-68216-z
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Esparza, M., Gupta, A, Yin, K., Xiao, Y., & Mostafavi, A. (2025). Automated wildfire
damage assessment from multi-view ground-level imagery via VLMs. arXiv. 2509.01895
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Case 1

TR G T

Original post
MRT could feel it An earthquake
ry serious, and the MRT epicenter was

% 2020:0611 09:38:26 - BRITBFE
Ellipsis g 67
resalution
and |
coreference
resolution 202000611 09:38:26 - MBERGER

EENBERERMAG.0A0

BRA [ cause |y i) [ #suspend : an County
1 : " [69.6% Bk gy ng]
extraction EVENTE i i
arthquuke, locatic oyuan) (R1)
| 218 (canthquake), has, B4 (MRT) (R4) i ime, 2020006/ 1 09:38:26 (R1)
SPO triples H (carthquake), AT (cause), TR (suspend) (R2) K (earthquake), has, B2 (epicenter) (R4) B (friend). ), B8 (light ruil) (R2)
118 (MRT), happen. 252 (suspend) (R4} B M REEF (vilan County Govenment), B {R 1 75(cast-south), 187 (earthquake), hos, 8 8£ (suspend) (R4)
B 3 (epicenter) (R3-0) s
D - FAE (friend), T (be kicked off), B8, (light rail) (R2)
B BIBEL A (Yilan County Government), 69,621 B (69.6km),
BE5E (epicenter) (R3-d)
HE A
Hm i (Taoyaun) M‘ﬂw y njfak , 5N ‘ |§l!d)
carthquoke) has  (susy
{carthquake) {suspend) 20200611 . < ok
09:38:26 5
Knowledge (today) 5
" 3 % 5 =
graph A & <,_ﬂ-\ & % 2
& s "
e i oy {g“l County i e W
(MET) (earthquake) ~ has {epicneter) apml i Sgped
Government) (friend) (light rail)

be kicked off

Figure 3. Examples of knowledge graph results.

Liu, Y.-C., & Kuo, C.-L. (2024). Constructing Spatio-temporal Disaster Knowledge
Graph from Social Media. AGILE: GIScience Series, 5, 37.
DOI: 10.5194/agile-giss-5-37-2024 Gi. et i UE LER S LIS
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XEZHPRFF¥ENNE ﬁﬁﬂ‘r”'cf?fiﬂ?*i F3 -SAR V5B Z R > Fuligé
WMok S AR LERBTR DlsasterM3 Fuld JRBIBRNET FE
BHXFTRER %iﬁ‘%#d » TR EL SAR {7 LS BB -

Pre-disaster (Optical) Post-disaster (Optical) Post-disaster (SAR) Damage segmentation

ny,

building
Ml destroyed
damaged
% intact
]
E road
M ilcoded
debris
covered
ntact
2] Disaster type recognition Disaster scene recognition Disaster bearing bodies recognition
& Q: What disaster has happened in this Q: What are land-use types in the pre-disaster Q: What key structures are affected in this
area? A: Explosion. scene? A: Harbor, industrial, and sea. disaster? A: Building, road, and the harbor.
o Damaged building counting Damaged road area estimation
£ Q: How many intact buildings are in this disaster? A: 1 Q: What 15 the area ratio of the flooded roads? A: 0.59%
‘g Q: How many major damaged buldings are m tlus disaster? A: 1 Q: What 1s the area ratio of the roads covered by debns? A: 1.99%
8 Q: How many total-destroyed buldings are m this disaster? A: 15 Q: What 1s the area ratio of the intact roads? A: 6.52%
) Referring segmentation Damaged object relational lensmlmg
S Q: Segment the flooded road after the disaster? Q: What's the relation between &
3 A: Sure, the flooded roads are in [l A: The 1s located next to the left 51de of the .
% Q: Segment the road covered by debris? Q: What's the relation between and ?
€ A: Segmentation results are in [l A: Many are parked on the west side of the . while building
3 Q: Segment the total-destroyed buildmg? debris covers the east side. L
3 A Totally destroyed buildings are m [l Q: What's the relation between object#5 1 pink red box and ?
| A: The ship#5 1s docked to the top left of the 3
Disaster description
Building: Most of the buildings exhibit partial or complete collapse, evidenced by disrupted roofs and debris patterns. The building at the
center of the image 1s totally destroyed, formung a crater. Road: Part of the road in the nuddle night of the 1mage 1s buried by buildmmg rubble,
+  while another section is flooded by seawater following the explosion. Conclusion: The explosion has caused severe damage to man-made
3 structures, 1. buildings and roads. Other features. such as water bodies, vegetation, and agricultural lands. show no visible impact.
d:" Disaster restoration advice

Immediate: Immediate recovery actions should focus on clearing debris from the affected buildings and roads to restore connectivity and
ensure safe access for emergency responders and reconstruction efforts. Stabilize the partially damaged buildings to prevent further collapse.
while initiating sediment removal from the water body to mitigate environmental contamination and support operational recovery of the port.
Long-term: Long-term recovery prioritizes reconstructing sturdy warehouses and roads with explosion-proof and earthquake-proof features,
meanwhile mmplementing strict safety tramung for staff. Consider future nisks. and fortifying the shoreline to prevent erosion 1s recommended.

Wang, J., Xuan, W., Qi, H., Liu, Z., Liu, K., Wu, Y., Chen, H., Song, J., Xia, J., Zheng,
Z., & Yokoya, N. (2025). DisasterM3: A remote sensing vision-language dataset for

disaster damage assessment and response.
https://doi.org/10.48550/arXiv.2505.21089 Gi. LR L EA LIS
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SENTINEL-1 SAR IMAGE
Flood Detection

FLOOD MAPPING
USING REMOTE SENSING & Al

Monitoring floods, protecting lives.

/«": © SENTINEL-1 SAR WORKS IN ALL
. ;o All-weather satellite WEATHER CONDITIONS
ﬁJ G r;;- imagery that can see d‘d'i‘J Ideal for flood monitoring :

through clouds and rain. during extreme events.

ACCURATE & TIMELY

/‘/I INFORMATION
11!

Al-BASED CLASSIFICATION
Machine Learning models
classify water and non-water
areas with high accuracy.

Helps in decision making,
disaster management and
damage assessment.

BEFORE FLOOD -ng
{Sentinel-1 SAR) %;,

DURING FLOOD =«
(Sentinel-1 SAR) "."r_.a_sa- 4

e

v, TR = £ 1’4
Ny AR T, = 3
Lo NN e

B Flooded Area (Water)

B Non-Flooded Area (Land} L;. 2 L
“ 2\ BARLY DETECTION ™\ SAVE LIVES /’“\ ENVIRONMENTAL /’\ DATA FOR BETTER
. o R : | ) MONITORING ( 3 | DECISIONS
Identify flood events fgh» | Timely information helps \ ; 1 | ;
=7/ atthe earliest. 7 in rescue and evacuation, N Track the impact on k// Support p0.|IC‘_.I' mlakers and
ecosystems and land. planners with reliable data.

Q REMOTE SENSING + Al = & % 2 _ A
= A SMARTER WAY TO MANAGE NATURAL DISASTERS . |80 a L@

—
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Satellogic has just announced Merlin, a new satellite constellation
designed to map the planet every day at 1m resolution. It’s expected
to become operational by first half of 2027.

mm&ma@ﬁ%f%&»

(OIS 22 rea


https://substack.com/redirect/37f0ca2e-ddd5-4294-8d93-4d56557f7811?j=eyJ1IjoiNWk3azVhIn0.RElOEEC3DE6BqXo1JnZWr7NJ0J4h4QdgQ0qiqMhRBpk

OFER -RAP-IPRIPIRE TN

ﬁé«mmf%anm’w»mz§4m%nﬁ#m%ﬁ@%°

K- ougisfmg @gmail.com <fougisfo mail.corr
ﬁ'ﬂ:ﬂm Thu rsd ay, December 9, ?921;}05-54m
e -

o = Bl R Rl T

C2015 FETER 1507 200
Ssmeki ke

KRIBR S, BBAIRAGE AR, TR R K
E 20, LIRFTEAEAR K E RS $ 2 6E
https://www.wra.gov.tw/epaper/Artche_DetalI.aspx?s=761 3&n=30173

= WIZFHARFALA PO
G

Center for GIS, RCHSS, Academia Sinica



12y > . Y :—’: / P ,
wF A %“?“3\'3\‘?&5 B g e g
E**ﬁﬁf%?mﬂ’**xzﬁp% RAARS 2 B LVIM 7 % 30§
3R S L ek e TR 2 R4 o

R N TR S, ﬁ:&t?ﬁ)ﬁ

g iﬁ.:k!f}iiﬁ¥763$ﬁ= BRHAMENE

EEES
2—I5E k#
KHSURA

.f

RENEH - WS NN 3
?Eiﬁl‘lﬂﬂﬂﬁ!lﬂﬂ H*IJ:B‘JI’B

() ERam - R

DIG 53 : “‘s mxmn

- —\ €3 D -G
DEE ] MBI \|, ZRREE ! <1
KRR ERERAO ‘ Dls:ster Imagination  Game

HIFRABE
L4

LHHAAR Mk » BAARTERE
FREAREESREMLE ! )

BahE - B EIM&IBK)‘(?
TEARERAE - RRRBRITERIN

Hk!’ﬁ&ﬂ;ﬁ*i&i& 1

!Eﬂlkim.ﬁ—ﬁﬂ

Lkslfg, ESERE THNHIRSmN  FERBSAEENE
Bt ER NI - =ERISR:R TEMIR SR - HEMNAHE
i B 8 | mmene | mrses/sse ||

SEMD AR - AR - [ A~ RRRRMTESE = a0 B |

|| bkl - d@eswn Ej E}
1]

n?uus!um-
‘ﬁm#aaw»m:

il TRAMA SRS nnnplnsmul

Saed i

=2 SHE ARGBE WA

wsn. [ RN - BAE, \
[ MREWCERATHIAE )

WERRBIA MELLUHBE - MERGONEE  EAEERE BERLE ARALES ugﬁm—ﬁ*mumgmm

B REFEXRPEB LR RFPLBEIRER

* JIB KM BRHALA
&

Center for GIS, RCHSS, Academia Sinica




HAZ i ca
Gemini 3 Flash : ZREZ 099 » B
i MEAKERIE] B NEARE ©

Claude 4.5 : F B EEEMEIERY
2 TEHEAL -

TESEHE

HERRETD | = (EIREY SR 2E R R
TR ;T B TKEER] -
B(IEE . Gemini EFEB M4IQE
Ky B TLNG & EDHAAEES

B > 1 GPT BI{EsEZIB 2 A ILHT

&rhiimg_0041A

&

WRTRHFHALFAPC

Center for GIS, RCHSS, Academia Sinica



-

- ’- .
s
- £F
S rnlld

AKAE Pa

5\
L .

B R A RARE R AR A B/ MR, BIaRRAA T KIRER M E R BE AR
LRI, FEB/MIILS, thRRREIFRRUMAREN, H%ERLTHIME RN
3,500 RN EAE, EEREMNEZERARATRE, (HER : i 5 5 E)

WEZFAHEHRAFAP S
Gl Cent ca

er for GIS, RCHSS, Ac i


https://www.facebook.com/share/18h8udsAJA/

11 /ﬁf‘ 15 5}

AT 5o 42 BT =

e

GEOMORPHOLOGY

55
8 — gh

2
2% TN
&7 st
AR

Ty 7.8 ,%’ﬁ ’%f
B HEPIAE

)

= X \ ,— BEDHE
R 5K AR ol iy WR S5

C kAR | AM R

. JIBFMAHBRHALAP S
&

Center for GIS, RCHSS, Academia Sinica



TE PR B A#KA (Geospatial Foundation Model, GeoFM) BB 4adg# +%:#
KNl v #IB K ixis o IBM / NASA ¢ Prithvi-EO-2.0 #3535 piips
TRAFFA FAEBEL - TR E R RN ‘ﬁf’?}’ﬁi@f& s _,ﬁp;i:
2 GeoFM * ** FHL3 &4 % ehib K BAWH W -

[ttt _
/ \ ! (& [ magnesium

| DA [} . . . N « sphosphorus
| e Sy : ngh resolution Soil Parameter g lassium
! o

| @l T Optical Images ,,’

|t
1 2 \\ ’
\ N ’
. g . DOFA ;

7, > N ’
= =\ N ’
- =l N St . ’

1 N T ’ -

! \

1

1

NAIP RGB

§ 1 A
 Multispectral .
o= ~. < v il

. | ]

O T N 5_ P
L “~_ Land cover iiia"
" e e S
"E

Unified Multimodal Earth
Foundation Model .

________________________

SAR Images Monitoring MAgse
Downstream Tasks /

N

https://www.esri.com/arcgis-blog/products/arcgis-pro/geoai/use-remote-sensing-foundation-models-with-arcgis

Gi- WIZFAHEHLLEAPS

Center for GIS, RCHSS, Academia Sinica



OO TTIDDINE =

i i S Flooding in'Va ﬁ"@iﬁﬂgpam
e October 2024

k2 sentinel2.input

https:/Iresearch.ibm.com/blog/prithvi2-geospatial

WIEFRAEH AP S
( ‘)to Center for GIS, RCHSS, Academia Sinica



FanREeE ETEE R, Wl Z il St [E IR REfE
FEER T AR, ERPETERE S A O BHEE 2

Scena o Gene

] .!l Epicenter
—
o_ _ Neighboring Scenario
k) ~ (Ensure spatial consistency)

Geospatial data
(Ensure geographical consistency)

P

Scenario skeleton Scenario Generator ﬂ
(Reference situation pattern) }
f
el w
* Generated Scenarios

Asami, K., Hiroi, K. & Hatayama, M. Physically plausible scenario
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