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Background on MSA’s LoS

Why focus on Maryland State Archives’ Legacy of Slavery (LoS)?

The Maryland State Archives (MSA) undertook a mulfi-year effort 1o
digitize historical records from the LoS project. Project to discover
stories of unknown 'heroes’ of slave flight and resistance.

This effort resulted in a large, digital database containing over
400,000 records, including Certificates of Freedom (CoF), Domestic
Traffic Ads (DTA), and Manumissions.

Goal of this project: to enhance access to these digitized
collections of the LoS datasets in an ethical and scalable manner.
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Domestic Traffic Ads Dataset sample
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Manumission Record Sample
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Certificates of Freedom Dataset sample
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Leveraging Generative Al Solutions

ChatlLoS v1 using OpenAl GPT & RAG (Retrieval-Augmented
Generation)

With ChatGPT infroduced in late 2022, we experimented with a
conversational chat interface (“ChatLoS”) that pulls context from
the Domestic Traffic Ads (DTA) dataset and provides context-
aware responses

Demonstrates interactive natural language conversational
capabillities

Great for targeted semantic search but limited in context

Issues arise around context-limitation, unable to perform data
aggregation analysis or cross- _collection analysis
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Understanding Retrieval-Augmented
Generation

How RAG Enhances ChatlLoS$ for LoS access

What is RAG?

Retrieval-Augmented Generation (RAG) is a hybrid Al approach
that retrieves relevant information from external sources before

generating responses.

This prevents hallucinations and ensures that LLMs provide
contextually accurate answers.
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Understanding Retrieval-Augmented
Generation

. App

@ chroma ﬁ """" ( """"""""""""""""""""""""""""""""

=] Documents ‘Call me Ishmael...

[¢] Embeddings [1.8, 2.1, 3.4 ...]

{ég « l A | pq Retrieval Augmented Generation
N ,} ® Source - hitps://heidloff.net/article /retrieval-augmented-generation-chroma-
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“Explainability” in ChatlLo$

ChatloS includes an explainability layer with every response.
"What the Al did" section clarifies query interpretation and process.
Human readable summary of the process

Internal logs show source context retrieved from the dataset.
Internal details on how a query was performed and results were interpreted

Also shows the system prompt instructions added

Promotes user frust by avoiding hallucinated or speculative
answers.
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Figure: Simple RAG based
ChatLoS v1 response for a
sample name search
question
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Choose ChatLo3 (Generative Al Conversational Chat Interface) version: v1 - Simple RAG, v2 - CSV Agent

(® simpleRAG () CSVAgent

Yau

I= there a person named Jacob in the ads? if so list that ad

Baot

Generative Al explanation behind the response ~

What the Al did:

The Al interpreted your guestion: 'ls there a person named Jacob in the ads? if so list that ad, searched
a vector database of historical ad texts using similarity-based retrieval, and then generated a response
using the most relevant paragraphis).

Internal Logs (Advanced) ~

Context: Following are the details on a domestic traffic slawve "
advertisement published of the type: °"Sale' in the county - on
the date|March 1%, 1834.| The mumber of people being sold through this
advertisement is 1. The reason for the sale is: to satisfy court judgement '

and of sale dispositicn: public sale. The ad was published in the newspaper:
Cambridge Chronicle and on page: 3. The text of the advertisement as
extracted using an OCR tool from the newspaper cutting is as follows: Late
Sheriff’s sale. BY virtue of a writ of venditicni exponas, issued out of
porchester County Court, and to me directed, in the name and on behalf of
Lewi D. Travers, Administrator of John C. Travers, against Stewart Keene, I
will sell at public sale, on Monday, the 7th day of aApril next, at the Court
House door, in Cambridge, between the hours of 18 and 2 o'clock, for cash,
all the right, title, claim, interest and demand of the said Stewart Keene,
of, in and to the following property, that is to say: one negro man called
Jacocb, one yoke of Steers, one Ox-Cart, one bay Horse and cne gray Mare. The #




You

Who is George Washington?
Bot
Generative Al explanation behind the response A
What the Al did:

The Al interpreted your question: "Who is George Washington?', searched a vector database of historical
ad texts using similarity-based retrieval, and then generated a response using the most relevant
paragraph(s).

Internal Logs (Advanced) PN

You are an AI assistant who will respond to questions from individuals on4
the dataset called "Domestic Traffic Ads"

which is part of a cultural and sensitive dataset collection by Maryland '
State Archives's Legacy of Slavery project.

This dataset has advertisements placed in several counties of Maryland
between 1824 - 1864.

The dataset attached has the OCR-ed text from the advertisements scanned
copies as extracted from AbbyFineReader and

has several metadata details about the ad date, names of the slave owner,
enslaved individuals®' names, enslaved gender, etc and the source information
is listed as well for the ads as paragraphs.

If the answer is not in the context, just say you don't know or that the
context doesn’t have the required information, do not hallucinate and provide
out-of -context answers.

Context: Following are the details on a domestic traffic slave v

24
'—o « l | p q ChatloS powered by
Sl ] B -

GLOBAL SUMMIT Figure: Simple RAG based ChatLoS v1 responding to out-of-context questions




Leveraging Generative Al Solutions

Enhance ChatlLoS using CSV Agent - ChatloS v2

Enhance ChatlLoS by incorporating unique CSV Agent that
performs a specific action

Demonstrates inferactive and complex data aggregation and
advanced data analysis capabilities

Still has some limitations - inconsistencies & inaccuracies with
aggregation results with multiple datasets, unable to perform cross-
collection analysis
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How Al Agents Work in ChatLoS?

Enhance ChatloS using CSV Agent - ChailoS v2

User Query: A user asks, “How many advertisements were placed in

:8342e==

Agent Executes Actions: ChatlLoS v2, interprets the question and

determines the best approac

N (e.g., counting records,

summarizing data). The Agens
over the dataset.

runs data analysis computations

Final Al Response & Data Visualization: ChatlLoS v2 presents the
aggregated data as natural language statements with the data as

structured tables.
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Choose ChatLoS (Generative Al Conversational Chat Interface) version: v1 - Simple RAG, vZ - CSV Agent

() simpleRAG (@) CSVAgent

You

How many ads are thera?
Bot
Generative Al explanation behind the response ~
What the Al did:

The Al understocd your guestion: How many ads are there?, then scanned a structured CSV dataset,
identified matching rows based on keywords or semantic relevance, and composed an answer based
on the filtered content.

Internal Logs (Advanced) -~

> Entering new AgentExecutor chain...

Invoking: “python_repl_ast™ with “{"query': "len{dfl)'}"

764There are 764 ads in the dataset.

» Finished chain.

7 5 Figure: ChatLoS v2 using CSV Agent’s response for a simple data aggregate question
Al IM
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You
You
Can you create a table of the number of ads placed by each county?

Can you report ad counts for both public auctions and public sales?

Generative Al explanaticn behind the response ~
G ive Al exp ion behind the response ~
What the Al did:
What the Al did: The Al understood your guestion: 'Can you report ad counts for both public auctions and public sales?™,
The Al und d your ion: "Can you a table of the number of ads placed by each V7. then scanned a structured CSV dataset, identified matching rows based on keywords or semantic
then d a sire dCSvd identified hing rows based on keywords of semantic relevance, and composed an answer based on the filtered content.
! e, and d an based on the filtered content.
Internal Logs (Advanced) - Iinternal Logs (Advanced) ~
2 Invoking: "python_repl_ast” with “{°query®: -

> Entering new AgentExecutor chain... “dfi[*_sale_pisposition®].value_counts()"}"

Invoking: "“python_repl_ast’™ with “{'query": 'cﬁ[‘Cwnty').valuc_cumts()')1

— _Zale_pispositicn

County -

galtimore City 242 public sale 385

porchester 191 private sale 374

Q":"’ Anne’s 18s public / private sale 5

:;::;e : Name: count, dtype: inteaThe counts for advertisements related to sales are
Talbot 20 as follows:

Anne Arundel 2 v

- Public sale: 385
- Private sale: 374
- Public / Private sale: 5

» Finished chain.

4

ChutLoS powened by NiceGUS
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You
Were any ads placed on Christmas Day, if so, how many and what are the years?

Bot

Generative Al explanation behind the response ~

What the Al did:

The Al understood your question; ‘Were any ads placed on Christmas Day, if so, how many and what are
the years?', then scanned a structured CSV dataset, identified matching rows based on keywords or
semantic relevance, and composed an answer based on the filtered content.

Internal Logs (Advanced) A

Invoking: “python_repl_ast’ with "{'query': a
["dfx['_Ad_Date'].str.contains(‘oece-ber 25').sum()"}" l

S
Invoking: ‘python_repl_ast’ with “{'query':
l'dfl[dfx['_Ad_oate'].str.contains('oecenber 25')]['_Ad_Date']"}" I

13 December 25, 1824
14 December 25, 1824
1s December 25, 1824
16 December 25, 1824
17 December 25, 1824
Name: _Ad_Date, dtype: objectves, ads were placed on Christmas Day. There -

EAl+IM
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A i C D E i G H I |
1 MDDt T AdTite v ATy Age Soecifi | CATEGORY - Age Specifie™ County  * Gender Specific| Number of Peop Press Da~ Sale Disposition *
15 December 25,1804 Sheriffs S Sale Dorchester  male 5 LEMLNS public sele
16 December 25,1804 Sheriffs Sale Sals Dorchester  female 5 1BMINS public sde
17 December 25, 1824 Sheriffs Sale Sale Dorchester  male 5 1BMNS public sse
18 Devember 25,1824 Shenff's Sl Sale Dorchester 5 18241005 public sehe
19 December 25,1804 Shenff's Sale Sale Dorchester 5§ 1804115 public sele

Figure: ChatLoS v2 more examples showing broader conversational capabilities




You

How many cooks were on sale?
AG
1 | -[NEW - skills Specified =
4 cook, servant 2l sorarel
81 : cook, housework El sanZroa
292 cook, waiter Sork bar Coler v
293; cook, waiter
324 cook, ironer, washer SZ Glear Fiter From "NEW - Skils Spec..”
?-415I child care, cook, washer B N
You 517) cook = =
Yes please give the counts of all the ads that were listed as cooking as one of their skills 519 cook, ironer, washer ————
525| cook, ironer, washer :;‘_:;‘T“’:“miﬂl‘:“"
530  cook, ironer, washer gm N
537 cook 8 ek, memer, washer _
550  cook, ironer, washer =il
552  cook, washer :ﬂm
553 cook, washer
564| cook, housework
588  cook, ironer, washer S
596: cook, ironer, washer IE' lﬂ_l
588  cook, ironer, washer
613I cook, ironer, washer
622  cook, ironer, washer
624: cook, ironer, washer
EBGI cook, ironer, washer
EBBI cook, ironer, washer
E45| cook, ironer, washer, waiter
649| cook, ironer, washer
eca | [N, JE T E—
£ > eurated -dataet-redux-OR o=
Meady 34 0f 764 secadd found 5 Adcriuibility: Unavailable

simpie chat app built with NiceGUI

— « | 2» l pq Figure: ChatLoS v2 more examples showing broader conversational capabilities
U’ L J
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Leveraging Generative Al Solutions

Optimize ChatloS using Knowledge Graph-RAG Framework - “ChatlLo$
v3"

Prior solutions only looked at using one dataset in a context-aware
manner and with nhon-Al ready data

Knowledge Graphs (KGs) serve the purpose of getting the data “Al-
Ready” by providing structured source of truth context (through

nodes, relationships)

Study included three datasets from LoS together (CoF, DTA,
Manumissions) for cross-dataset insights.

EAl-IM
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How KG-RAG works with ChatLoS?

Knowledge Graphs (KGs) provide structured source of fruth context
(through nodes, relationships)

Nodes and relationships built by connecting multiple datasets together by
integrating Cof, DTA, Manumissions for cross-dataset insights.
KG-RAG connects the KG and LLM to create GraphQL or Cypher

Queries dynamically and provide that to the GPT to generate

natural language responses, similar to simple-RAG but more
powerful

Used Neo4J desktop to import datasets and create nodes and
relationships

L@
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Relationship Type Source Node Target Node
OWNED_ENSLAVED_PERSON SlaveOwner EnslavedPerson
Node Label PLACED_DOMESTIC_TRAFFIC_AD SlaveOwner DomesticTrafficAd
EnslavedPerson LISTED_FOR_DOMESTIC_TRAFFIC_SALE_IN | EnslavedPerson DomesticTrathicAd
SIGNED_MANUMISSION SlaveOwner ManumissionRecord
MANUMITTED_THROUGH EnslavedPerson ManumissionRecord
SlaveOwner WAS_GRANTED_FREEDOM_THROUGH EnslavedPerson CertificateOfFreedom
WHO_ENSLAVED_WAS_FREEDOM_FROM CertificateOfFreedom | SlaveOwner

ManumissionRecord Database Information neo4j$

Use database

s0:5lavedwner SIGNED_MANUMISSION] — (mr:ManumissionRecord),
50 :PLACED DOMESTIC TRAFFIC_AD]-»(dta:DomesticTraffichd),
ep:EnslavedPerson :LISTED_FOR_DOMESTIC_TRAFFIC_SALE_IN]—(dta
50, mr, dta, ep;

o
-]
L

=
a
&

i
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CertificateOfFreedom
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n pe
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=
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g
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=

cAlILIM . =

s Figure: ChatLoS v3's Neo4J GRAPH DB setup with nodes (left), relationships (top), a
SUMMIT sample graph (bottom)



ChatLoS enhanced with KG-RAG
using Neo4j and Generative Al—
Cross-dataset querying with DTA,
Manumissions, and Certificates of
Freedom

(&) Can you trace the journey of individuals from being listed in Domestic Traffic Ads to receiving a
Certificate of Freedom, including any manumission records?

- ] f(es. based on the available data, we can trace the journey of an individual named John Howard |
from being listed in Domestic Traffic Ads to receiving his Certificate of Freedom.

1. Domestic Traffic Ads: John Howard was listed for sale in a Domestic Traffic Ad on Egust 15,

1829_3"’ou can view the@uﬁi;\;@nhmugh the following source: 18249 Domestic Traffic Ad [g;j
John Howard.

2. Manumission Records: Approximately a ieav law,ﬁhis Manumission Record shows that he
was granted freedom on|September 28, 1830,

3. Certificate of Freedom: Subsequently, he was officially recognized as a free individual

through his Fenifréate of Freedom dated October 25, 1830, |

This progression strongly suggests that John Howard transitioned from being enslaved, being
listed for sale, gaining his freedom, and then receiving official recognization of that freedom. This
kind of detailed tracing can further our understanding of the process of liberation during this
period.

[ @ Generative Al explanation behind the response ] »

[wm the Al did: |

The Al interpreted your question: "Can you trace the journey of individuals from being listed
in Domestic Traffic Ads to receiving a Certificate of Freedom, including any manumission
records?, Benerated 3 Cypher queryto explore graph relationships in theKnowledge Graph, |
executed it against Neodj, and composed an answer from the query results,

This progression strongly suggests that John Howard transitioned from being enslaved, being
listed for sale, gaining his freedom, and then receiving official recognization of that freedom. This
kind of detailed tracing can further our understanding of the process of liberation during this
period.

& Generative Al explanation behind the response -~

What the Al did:

The Al interpreted your guestion: "Can you trace the journey of individuals from being listed
in Domestic Traffic Ads to receiving a Certificate of Freedom, including any manumission
records?, generated a Cypher query to explore graph relationships in the Knowledge Graph,
executed it against Neod), and composed an answer from the query results.

Internal Logs (Advanced):

» Entering new GraphCypherQachain chain...
Generated Cypher:
cypher
MATCH (e:EnslavedPerson)-[:LISTED_FOR_DOMESTIC_TRAFFIC_SALE_IN]->{ad:Do
(@) -[ :MANUMITTED_THROUGH] - > (m:ManumissionRecord) ,
[e)-[ :WAS_GRANTED_FREEDOM_THROUGH] -> (f:CertificatedfFreedom)
RETURN &.first_name AS FirstMame,
e.last_name AS LastMame,
ad.Ad_Image_Metadata AS AdImagelink,
ad.5ale_Date AS SaleDate,
m.DateManumitted AS ManumissionDate,
f.date_freed AS FreedomDate
ORDER BY FirstName, LastName, SaleDate

Full Comtext:
[{'FirstMame': 'John', 'LastMame': 'Howard', ‘AdImageLink': "http://msa

> Finished chain.
DEBUG: Chain Result: {"query': 'Can you trace the journey of individual

4 Clear Chat

Figure: ChatLoS v3's KG RAG-based answer for life tracing questions
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@ msamaryla. | 18290808ctpa6 -
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Figure: ChatlLoS v3's answer source linking to the traceable ad link on MSA's website




Systematic User Evaluation using Activity Theory
(AT)

Artifacts): Current
data access &

analysis tools, Gen-Al
chat interfaces

rﬁjﬁact: Archivist,\

[ \
researcher, student,)
| or patron using the |
\

tools /

Outcome: Historical
insights, new
knowledge, public
awareness

Object: Analyzing
Legacy of Slavery <—
archival data

Y

- .,

A ,

Rules: Archival
Division of Labor:

access policies,
explainability, ethical

Community:
Historians, MSA

lain | < > experts, < > :" Archivists curate, III
ngIellnes, ﬁn_cllngs genealogists, | end-users search, |
aids or grchwal e ‘ and explore ’
descriptors communities
Contradictions - structural conflicts; not Tensions - symptoms from Resolutions - results from handling
A always bad (opportunities for <> contradictions; frictions or frustrations contradictions positively through
fransformations and enables expansive expressed by users due to conflicts expansive learning and changes fo the
learning) arising within the system elements system elements

-

56 « l ' pq Figure: Pictorial representation of MSA's Archival Access System - An Activity Theory
5 > representation of Engestrom’s Triangular model
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User Study Design and Protocol

Qualitative Data Collection:
Two in-depth user interviews with MSA archival experts (idenfified as P1, P2)
Semi-structured protocol covering
Compare current MSA access & analysis tools vs ChatLoS vi, v2, v3
Each session lasted ~2 hours; included task trials and open-ended reflection
Quantitative Data Collection:
Comparison Rubric: 9 metrics (objective assessment)
Trust in the Tool Survey: 7 statements

SMEQ): Cognitive load scoring post-task (1-7 scale)

EAIIM
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User Study Design and Protocol

Qualitative Data Collection:
Two in-depth user interviews with MSA archival experts (idenfified as P1, P2)
Semi-structured protocol covering
Compare current MSA access & analysis tools vs ChatLoS vi, v2, v3
Each session lasted ~2 hours; included task trials and open-ended reflection
Quantitative Data Collection:
Comparison Rubric: 9 metrics (objective assessment)
Trust in the Tool Survey: 7 statements

SMEQ): Cognitive load scoring post-task (1-7 scale)
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Comparison Rubric: Evaluating Capabilities

Current MSA
Capability / Evaluation Criterion Data
Analysis tool

ChatLoS | ChatLoS | ChatLo$S
v v2 v3

Natural-language question answering
on a single dataset

Interactive follow-up / conversational
refinement

Automatic semantic mapping of user
terms to data columns

Aggregate counts & multi-attribute
filters

Cross-collection linking and
reasoning

Multi-hop reasoning / trace life-paths
of entities

Explainability (surfacing code / query
sent to engine)

Typical response speed / user wait
time

Zero-coding ease-of-use for non-
technical staff

Legend: Yes = Fully supported, No = Not supported, Maybe = Partially supported

V-
'C‘—L.A | | p.q Figure: Comparison Rubric for evaluating Capabilities (nine metrics - not filled)
SUMMIT 26



Trust in the Tool Survey

MSA| ChatLoS | ChatLoS |ChatLo$
Trust statement

tool vi v2 v3
Q1. | can rely on the system to work
consistently.
Q2. | trust the system’'s responses.
Q3. The system performs accurately. Scale (1-7):

1 — Strongly Disagree

Q4. | feel comfortable relying on the 2 — Disagree
system's answers. 3 — Slightly Disagree
Q5. The system is predictable. 4 _ Neutral
Q6. The system is dependable. 5 — Slightly Agree
Q7. | feel confident using the system 6 — Agree
without second-guessing it. T — Strongly Agree

Figure: Trust in the Tool Survey setup with Scale (1-7) description

EAl-IM
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SMEQ Assessing Cognitive Load

EALIM

SUMMIT

System

Score

MSA Data Access & Analysis Tool

ChatloS vl (Simple RAG)

ChatlLos v2 (C3V Agent)

ChatloS v3 (KG-RAG)

Scale (1-7):

1 = Very Low Effort

2 = Low Effort

3 = Mild Effort

4 = Moderate Effort

5 = High Effort

& = Very High Effort

7 = Extremely High Effort

Figure: SMEQ Survey setup with Scale (1-7) description

2



User Study Evaluation with P1: User Interview

ChatlLoS - Comparative Reflections
About ChatlLosS - “This could really make the information more accessible and engaging.”

Validated core features of ChatlLoS:
Multi-dataset search (ChatLoS v3)
Natural language interface (v1-v3)

Source-linked, tfransparent outputs (v1-v3)

Recommended improvements:
Name ambiguity handling
Response consistency

Dataset expansion (to other LoS collections) e

- Expressed interest in co-developing future evaluation rubrics!!
SAl-IM
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User Study Evaluation with P2: User Interview

ChatlLoS - Comparative Reflections

About ChatlLosS - “This makes me think about how community genealogists can get more
answers without our help.”

Emphasized different user priorities: “accuracy, sure, but also clarity and story.”

Called for answer transparency: ‘A good answer should give me a summary and links to
original sources.”

Endorsed phased rollout and refinement of v3 for broader adoption

“Al is here to stay—we need to figure out how to use these tools to our advantage!”

Py gl
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Qualitative Data Analysis Findings from AT lens

Tool Version

Tensions

Contradictions

Resolutions

Participant(s)

Literal search, no multi-filter

Subject-Tool-Object;

disambiguation

mismatch

linking

MSA Tool queries; manual effort required | Subject-Division of Labor hone P1, P2
Limited retrieval; no follow-up; no Subject-Tool-Object, Partial schema abstraction for

ChatLoS v1 (RAG) . ’ P incomplete features; lack of . P1, P2
aggregation T beginners

continuity

ChatLoS v2 (CSV Agent) Nnﬂ-dgtermlmst!c responses; SUDJEC’[—.TDDFELHE; difficulty ﬁnccur.ate_ aggregat.mﬂ; semantic P1. P2
occasional ambiguity trusting inconsistent output  Jmapping; explanation layer
Missing fields (skills); name . ) Enabled life-path tracing;

ChatLos v3 (KG-RAG) |ambiguity; inconsistent Subject-Tool; Tool-Schema narrative construction; source  |P1, P2

EAl-IM
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Figure: AT grounded qualitative data analysis findings for the two

systematic user evaluation studies
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Quantitative Data Collection - Results

Participant MSA (Baseline) ChatLoS vl ChatLoS v2 ChatLoS v3
P1 3 3 7 8
P2 3 4 6 7

Figure: Number of rubric capabilities marked “Yes” (max = 9) for each system

Participant MSA ChatLoS vl ChatLoS v2 ChatLoS v3
P1 4.14 3.00 4.71 4.71
P2 5.14 2.57 5.14 3.86

Figure 49:. Mean Trust-in-the-Tool scores (7-point scale; higher = more frust).

Participant MSA ChatLoS vl ChatLoS v2 ChatLoS v3
P1 5 2 2 2
P2 4 2 2 3

F Figure 50: Subjective Mental-Effort Questionnaire (SMEQ) results (lower = easier)
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Future Work - Community Integration

Infroduce real-time user feedback loop:
thumbs up/down, comments, source flagging
Flipped prompting for clarification:
Al prompts users when ambiguity is detected

Phased rollout with community-led testing: archivists, genealogists,
and students
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THANK YOU!

Rajesh Kumar
Gnanasekaran
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