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Capability Summary

= Key relevant capabilities
= Causal discovery and inference
= Comprehension using large language models
= Multi-modal data analytics

= Key relevant government programs
= DARPA KMASS, AFRL MESA, ONR CEROSS, DARPA CCU, DARPA Civil Sanctuary,
DARPA MIPS
= Contact information
= Yi Yao, yi.yao@sri.com
= Ajay Divakaran, ajay.divakaran@sri.com
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Causal Discovery Aided Tabular Data Analytics
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= Discover causal relationships in the data to exclude the influence of 'm_SErl_' 't_SErT_'
spurious correlations on successive analysis ( Sequence Encoding Transformer ]
- Employ hierarchical transformers to process dynamic tabular data [_Rifl .L'RTET':
. . . . : . Re1 REr
including both categorical and continuous inputs for a wide range of 55 ome ) (" Field Graph Tramsformer )
tasks, e.g., predlctlon,’ cIa55|f|ca’F|on, etc. - | | | ZEY N
= Leverage transformer’s generative capability, in conjunction with
discovered causal diagrams, to perform counterfactual analysis
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Comprehension Using Large Language Models

= Motivation: Bloom’s taxonomy as a science grounded graded
approach to learning and accessing comprehension

- Approaches: 1) Defined comprehension using Bloom’s
Taxonomy; 2) Operationalized Bloom’s Taxonomy via proximal
context, the proximal context for Level n comes from Level n-1;
3) use proximal context to generate prompts and improve QA

- Advantages: Task agnostic, No additional learning

Bloom's Taxonomy

Produce new or original work
e Design, e, construct, conji e,

op, formulate, author, investigate

Justify a stand or decision
appraise, argue, defend, judge, select, support, value, critique, weigh

evaluate
y L N

analyze

Draw connections among ideas
) differentiate, organize, relate, compare, contrast, distinguish, examine,
‘\\ experiment, question, test
L

Use information in new situations
execute, implement, solve, use, demonstrate, interpret, operate,
schedule, sketch

M. Cogswell, et al., Comprehension Based Question Answering using Bloom’s Taxonomy,

Explain ideas or concepts
classify, describe, di: xplain, i
report, select, translate

ify, locate, 1 £

Current ML
Systems

Recall facts and basic concepts
define, duplicate, list, memorize, repeat, state

https://arxiv.or
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Task Model Level Accuracy

. 0A: Choice Baseline 53241 1.8

g‘%‘fgﬁ 4 1A Remember® 547136

Winogrande ) 2A: Understand 525431
(1267 total) GPT-Neo OA: Choice Bascline  54.62 +0.5
(2: Understand) (123047 valid) 1A: Remember® 5477+ 0.5
; 2A: Understand 5476 +03

0B: Choice Bascline 445 4+ (0.1

Disul-GPT2 1B: Remember 4374+ 2.1

SociallOA (5843 valid) ZH Understand® 480 + 1.1

(1954 total) 3B: Apply 444+ 1.8
(3: Apply) 0B; Choice Baseline 48,74 + 0.4
- APPYY GPT-Neo 1B; Remember 47.31 + 0.1
(133449 valid) 2B: Understand* 4844 + 0.5

3B: Apply 48.1 0.1

0C; Choice Baseline 54,9 4+ 0,9
Distil-GPT2 1C: Remember 460+ 14.7
COPA (1112 valid) 2C: Understand*® 531+125
(100 total) 3C: Apply 408 + 152
(3: Apply) 0C: Choice Baseline  70.83 £ 0.0
- APPYY GPT-Neo 1C: Remember 65.62 + 0.0
(D610 valid) 2C: Understand*® 7083 - 1.4
3C: Apply 70.83 £ 0.0

0D Choice Baseline 299 1+ 2.7

Distil-GPT2 1D: Remember 265133

CommonsenscQA (6811 valid) 2D: Understand * 281112

{iEEI l::l;il} ' 3D hpp_l}r _ 256134
(3: Apply) 0D: Choice Baseline 4059 4+ 3.6
- APPY GPT-Neo 1D: Remember 38.00 + 6.0
(111844 valid)y 2D: Understand* 43.19 + 0.2
3D: Apply 4230 L 08
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Intent Analysis

Intent rating based on content and network interaction to
facilitate early influence detection

Network Influence
Analysis Analysis

Multi-Modal Data Analytics

= Multimodal Question Answering
= DARPA KMASS

= Multimodal Social Media Analytics

Representation
Extraction

.« Platform 2
= DARPA MIPS (Influence Pathways), DARPA Civil
Sanctuary (Content Moderation and Mediation) user content it embedin | | oynamic empeding rectory | | arynuencepat gtecin
e ta o, | T IIon SoRAten) e s

Intent rating: I Provocative Promotive ¥ Informative

Hierarchical Transformer-based Reasoning System

Tailored Delivery

Modality Encoders o
Answer / Multi-modal Retrieval \ queries oo ié @
) ) S — . +—— | Interaction  Optimized User
Step 1 Step N Place ?& A | / T \ Management DissF;mination Model
You will need: -- It's very tasty holder f ,41
45g butter- ees | with the nice o Dby T & info queries,
’ 1}3‘- S I delivery instrumentation
Cl CN q]. q4_ a]. Multi-modal Hierarchical Task Knowledge - T
] Embeddings  Content Index Models Routing
Visual Encoder K Semantic Model / Annotations:
$ ‘ i ¢ * audio, text, video
¢c(cr) bclen) dv(q1) dv(qs)  dy(ar) by (as)

\Scoring Functionl / @‘,))@ @

F(C’ Q'A) — a2 Correct Answer Persistent Knowledge Store Explicit Implicit Guided

Annotations Insights Capture
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