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nber-poll.paulgp.workers.dev

https://nber-poll.paulgp.workers.dev
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nber-poll.paulgp.workers.dev/results

https://nber-poll.paulgp.workers.dev/results


If you can dream it, you can build it 4 / 67

Building out tools has never been easier

Today: how can we translate this to 
household finance research?

https://paulgp.com/nber_hf_2026/#poll-build


Research in the time of AI - compression of execution costs 5 / 67

• LLMs have dramatically reduced 
the time (and energy) it takes to 
do certain types of tasks:
‣ Ideation
‣ Literature review
‣ Data cleaning
‣ Estimation
‣ Visualization
‣ Structuring output of results



Research in time of AI - tools create other challenges 6 / 67

• Even if the implementation 
costs decline, there are 
other costs to research

• Verification debt is high 
and unpaid due to 
delegation to AI



Roadmap for today 7 / 67

Road map for today’s talk:

1. Crash course on LLMs and Agentic AI

2. Some principles for working with agentic AI

3. A suggested workflow (based on my own) based on principles

4. A (recorded) research example in household finance
• Defusco and Paciorek (2017) on modern data
• How does AI let us expand things?
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Crash Course on LLMs and Agentic AI
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Tools make an LLM an agent 12 / 67



A harness is what gives an LLM its tools 13 / 67

• The ability to access tools for an 
LLM is given by a harness
‣ Claude Code is Anthropic 

models’ harness
‣ Codex is OpenAI’s harness

• Many open source harness as well
‣ pi is one of the best
‣ However, can’t use Claude in 

other harnesses

https://pi.dev/
https://pi.dev/
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Some principles for AI workflows
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AI tech stack changes fast 18 / 67

• AI tech changes rapidly
‣ Best models vs. best workflow 

vs. best harness
‣ E.g. prompt engineering no 

longer a thing
• You don’t need to hit the 

optimum!
• Helpful to understanding 

underlying principles first



You are not beholden to Anthropic or OpenAI 19 / 67

• Competition between frontier AI 
firms has been a boon!

• But worth knowing that there are 
a huge range of LLM models that 
differ in cost and ability

• Since Agentic AI is simply an LLM 
in a harness, that means there are 
many choices
‣ But some are better than others!



Open weight models are excellent 20 / 67

• Benefits of open weight models:
‣ Useful for research (tuning)
‣ Can be cheaper (less market 

power)
‣ Useful in highly private data 

settings
• Challenge:
‣ You need big GPUs! Kimi 3 not 

feasible for mere economists
‣ Still not as good as Fable (yet)
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Universities should be able to serve their own API! 22 / 67



Your AI is born anew every time to start a session 23 / 67

performance ∼
correctness2 × completeness

size

• Likely less of an issue as context 
windows have grown (1m tokens)



Your AI is born anew every time to start a session 24 / 67

• Every new task and prediction 
adds to the context for future 
requests



Use a structured information base to store knowledge 25 / 67

• Trade-off between a longer 
context and performance

• Keep track of contextual 
information purposefully



Levels of storing information 26 / 67

• Many ways to store context and information for AI:

1. Memory files (e.g. Claude.md and memory.md)

2. Plans (e.g. IMPLEMENTATION_PLAN.md)

3. git + Github
‣ More on this later

• LLM writing notes to itself is valuable, but can be far more valuable to 
store information contextually as metadata
‣ Structured databases (sql, duckdb) provide convenient structure over 

flat files
▶ HMDA data with DuckDB

https://paulgp.substack.com/p/large-datasets-and-structured-databases


Skills are a version of storing processes 27 / 67

• Skills are not a panacea 
nor guaranteed

• “Do not ever do X” in a skill 
is no more guaranteed 
than if you write in a 
prompt to an LLM

• However, can be extremely 
powerful for certain tasks

▶ Skills

https://substack.com/@paulgp/p-198985059


High value skill: R&R revision structuring based on reports 28 / 67

• Strategic Revision skill 
takes your submission, 
editor letter and referee 
reports → action items and 
ordering of tasks

• Atomic itemized tasks → 
conducive to a task list for 
future AI work
‣ Github issues

https://github.com/jusi-aalto/strategic-revision
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# Strategic Revision Architect (DAG-Enhanced)
   
Analyze peer review reports and an original manuscript to produce a **Rigorous Strategic Revision 
Master Plan** with computationally validated dependency structure — a dependency-mapped, 
conflict-resolved, DAG-validated project roadmap.
   
## Role
   
Adopt the perspective of a distinguished Professor and former Associate Editor with 25+ years of 
editorial experience. Be methodically obsessed with efficiency, logical consistency, and 
computational rigor in dependency validation.
   
  
## Workflow
 
The revision plan is produced in six mandatory phases, executed sequentially. Each phase depends 
on the previous one.
 



High value skill: R&R revision structuring based on reports 30 / 67

1. **Phase 1 — Atomic Parsing**: Extract every distinct request into a structured table
2. **Phase 2 — Classification**: Tag each task by type (structural, argumentative, empirical, 
clarification, editorial)
3. **Phase 3 — Dependency Mapping**: Build a directed acyclic graph of task dependencies
4. **Phase 3b — Structural Validation**: Run `dag_validator.py --validate-only` to confirm the 
graph is acyclic before proceeding
5. **Phase 4 — Critical Path Sequencing**: Group tasks into execution blocks respecting the 
validated DAG
6. **Phase 5 — Risk & Conflict Resolution**: Identify reviewer conflicts and process risks
7. **Phase 6 — Computational Optimization**: Run full DAG analysis (parallel batches, critical 
path, bottlenecks) and refine the execution roadmap
Detailed instructions for Phases 1-5 (including 3b): see [phases.md](references/phases.md)
Detailed instructions for Phase 6: see [phase6-dag-validation.md](references/phase6-dag-
validation.md)
Intermediate data format: see [task-schema.md](references/task-schema.md)
    

And so on…



Maxim: context needs to be stored 31 / 67

Store your context so that you and your LLM 
can access in the future
1. Claude.md files
2. Skills
3. Structured databases instead of flat files
4. git history and Github issues



Costs of verification are fundamental 32 / 67

1. Costs of verification (𝑐𝑣) 
are non-trivial
• Checking a proof, code, 

tables, figures, etc.
• AI easy when there are 

low verification costs
2. Keeping track of 

verification debt 
important part of process

3. Verification debt builds 
faster as you delegate



Permissions and delegation 33 / 67

• Auto mode does not 
guarantee safety of 
infrastructure
‣ based on another agent’s 

supervision
• True safety only works with 

hard-coded constraints
• Personally: I use auto
‣ This leads to a lot of 

built up verification debt
▶ Permissions and delegation

https://paulgp.substack.com/p/permissions-sandboxes-and-autonomous


Aside: should you freak out about permissions? 34 / 67

https://www.fastcompany.com/91533544/cursor-claude-ai-agent-deleted-software-company-pocket-os-database-jer-crane
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Probably not. 37 / 67

• There are extremely few examples of this in the public setting

• With structured planning and specific goals, unlikely that agentic AI will 
go around deleting your code and data
‣ However having backups for worst case scenario extremely important
‣ Again git + Github plays a huge role for backing up code

• AI still extremely happy to rifle through all of the personal information

• Default of auto mode is quite effective.
‣ There are useful wrappers to limit access more effectively

https://agent-safehouse.dev/


Verification debt is costly and human 38 / 67

• In the end, the decisions made in 
your work are your own
‣ RA error in your paper is still 

yours → LLM error in your paper 
is yours too

• You’re the principal! But you have 
no way to incentivize the agent
‣ Monitoring becomes crucial



Maxim: focus your energy on high verification cost areas 39 / 67

Delegate the most to LLMs in verifiable areas.

Work side-by-side with AI when verification 
cost is high.
1. Well-defined outputs that can be cross-checked
2. Tasks you have great intuition for
3. Easily simulated or verified settings

not a substitute for understanding and clarity



Creating virtuous loops for you and the agent 40 / 67

• Our life is easier in research if we create good notes and documentation
1. When we come back to tasks, easier to remember the context
2. Easier to pass along tasks to others
3. Clarity when we decide to write things up

• Creating good notes creates virtuous loops for your agentic AI
‣ AI can keep track of specific requests and decisions you made
‣ Attempt to extrapolate to other decisions

• How can you implement this?



Habit 1: Make a plan — and have the agent grill you 41 / 67
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Habit 2: Stage the context deliberately 44 / 67

repo/
├── context/
│   ├── hmda-api-notes.md        # API quirks, rounding
│   └── sample-restrictions.md   # sample rules, limits
├── DeFusco-Paciorek-2017.pdf
└── CLAUDE.md

“You have a context/ directory with notes on the HMDA data 
browser API and the sample definition. Read it first. Then, for 
each year 2018 through 2024: download, apply the 
restrictions, count loans per bin…”

• What the agent sees lives 
in the repo
‣ data dictionary / API 

notes
‣ sample rules, paper PDF

• Staged context → short 
prompt

• Files beat prompts: 
reusable, shareable

▶ cast: three sentences + staged context

https://paulgp.com/nber_hf_2026/#hmda-pull


Habit 3: Verification infrastructure = git + GitHub 45 / 67

• git keeps the history of 
the work
‣ every commit explains a 

decision

• You review diffs — 
bounded changes

• Agent does the mechanics; 
you keep the RA discipline

▶ Integration & collaboration

https://paulgp.substack.com/p/integration-and-collaboration-in


Habit 3: Issues in, PRs out — manage the agent like an RA 46 / 67

• Tasks = GitHub issues, 
written like notes to your 
RA

• Agent picks one up, works, 
closes it — explanation 
attached

• PR = the verification gate: 
you approve the diff

• Coauthors read the same 
threads

▶ cast: two issues → two reviewed PRs

https://paulgp.com/nber_hf_2026/#issue-driven-fix
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Habit 4: Structure data for agents 48 / 67

Where possible, structure your data into 
intermediate data tables
1. Structured databases are fast and agents like 

working with them
2. Structured db have meta data that is context
3. The startup costs are far lower now!

Makes working on new projects in the future 
easier too!



Running example: DeFusco & Paciorek (2017), on public data 49 / 67



Replciated Figure 1 using new data: 2020 50 / 67



Rebuild the design on public HMDA 51 / 67

▶ cast: this figure being made

https://paulgp.com/nber_hf_2026/#hmda-pull


Now in 2023 — the price change is gone but the quantity spike isn't 52 / 67



2023, every baseline-limit county: a 5.3× spike at $726,200 53 / 67



The spike follows the limit, every year 54 / 67



Not a round number: the spike sits at every county's own limit 55 / 67



Price effect changes over time with fixed quantity effect 56 / 67



Crossing the limit costs approval odds — most in 2020, least in 2022 57 / 67



What binds: DTI — the GSE window buys underwriting flexibility 58 / 67



What else can we do? Upgrade the econometrics 59 / 67

▶ cast: the estimator built from a spec

https://paulgp.com/nber_hf_2026/#estimator-build


Bounds, not points: Blomquist et al (2021), Bertanha et al. (2023) 60 / 67



What else can we do? Inver the Defusco-Paciorek two-period model 61 / 67

▶ cast: model counterfactual

https://paulgp.com/nber_hf_2026/#model-counterfactual


Counterfactual — cut the conforming limit 20% 62 / 67



Overall takeaways from this example 63 / 67

• This was relatively cheap to do
‣ Roughly three hours end-to-end

• It was easy because the LLM just followed pre-existing work
‣ Thinking of new ideas and questions is much harder
‣ LLM is really good at being derivative

• Keeping up with the cutting edge of econometrics is much easier
‣ Adding (basic) theory should be much easier!

• Everyone has a very good RA now for much cheaper cost
‣ People with RAs now have RAs with RAs!



Research is still hard 64 / 67

I am of the (empirically grounded) view that research papers will not 
explode in quantity

https://paulgp.substack.com/p/the-number-of-economics-papers-is
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https://paulgp.substack.com/p/ai-one-shot-papers

https://paulgp.substack.com/p/ai-one-shot-papers
https://paulgp.substack.com/p/ai-one-shot-papers


Getting started: the hub 67 / 67

paulgp.com/nber_hf_2026

https://paulgp.com/nber_hf_2026/

