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Abstract—In today’s fast-paced digital economy, effective per-
sonal finance management has become increasingly critical for
individuals seeking financial stability and long-term wealth accu-
mulation. This paper presents SpendWise, a comprehensive cross-
platform personal finance management application designed to
help users track and manage their daily spending effectively. The
application addresses the pervasive problem of poor financial
management—which according to OECD studies affects nearly
one in five adults globally—by providing real-time expense
tracking, intelligent budgeting tools, and AI-powered financial
insights. SpendWise leverages modern technologies including
React Native for cross-platform compatibility, Firebase Realtime
Database for cloud synchronization, and an integrated AI chatbot
powered by LLaMA 3.3 70B for personalized financial advice.
This paper makes three primary contributions: (1) a novel system
architecture integrating real-time synchronization, cross-platform
compatibility, and AI-powered insights for personal finance
management; (2) a comprehensive analysis of financial literacy
challenges and technological solutions grounded in behavioral
economics research; and (3) preliminary validation through pilot
testing demonstrating system usability, performance, and user
acceptance. The application demonstrates sub-200ms data syn-
chronization latency, offline-first capability, and integration with
state-of-the-art large language models for contextual financial
guidance. Pilot evaluation with early adopters revealed positive
user feedback on interface design, feature completeness, and per-
ceived value, suggesting SpendWise offers a promising platform
for technology-assisted money management that warrants further
large-scale empirical validation.

Index Terms—Personal finance management, expense tracking,
budgeting applications, mobile applications, financial literacy, Re-
act Native, Firebase, machine learning, real-time synchronization

I. INTRODUCTION

Personal finance management has emerged as one of the
most critical life skills in modern society. According to the
2023 OECD/INFE International Survey of Adult Financial
Literacy, nearly one in five adults across 39 participating coun-
tries has not reached the minimum level of financial literacy
proficiency required to make informed financial decisions [1].
The World Bank’s Global Findex Database 2025 reveals that
while 79% of adults globally now have a financial account,
many still lack the knowledge to manage these accounts
effectively [2].

Traditional methods of financial tracking, including manual
spreadsheet entries and paper-based ledgers, have proven to
be inefficient, time-consuming, and prone to human error.

Research by Lusardi and Mitchell demonstrates that individ-
uals with low financial literacy are more likely to accumulate
debt, less likely to save for retirement, and more suscepti-
ble to financial fraud [3]. The economic consequences are
substantial—the National Financial Educators Council reports
that individuals estimate losing an average of $1,171 per year
due to lack of personal finance knowledge [4].

The advent of mobile technology has created unprece-
dented opportunities for addressing these challenges. Mobile
personal finance management (PFM) applications have the
potential to transform how individuals interact with their
finances by providing real-time data, automated categorization,
and intelligent insights [5]. Studies on behavioral economics
demonstrate that “nudges”—subtle interventions that guide
decision-making without restricting choices—can significantly
improve savings behavior, with automatic enrollment programs
increasing retirement plan participation by up to 90% [6].

SpendWise was developed to address these limitations by
providing a comprehensive, user-friendly platform that com-
bines real-time expense tracking, intelligent budgeting, and AI-
powered financial insights. The application employs a cross-
platform architecture built on React Native, enabling seamless
operation across Android and iOS devices while maintaining
a unified codebase [7].

The primary contributions of this paper are as follows:

• Design and implementation of a comprehensive personal
finance management system with real-time cloud syn-
chronization, achieving sub-200ms latency and offline-
first capability

• Integration of an AI-powered chatbot leveraging LLaMA
3.3 70B for personalized financial advice through natural
language conversation

• Novel system architecture combining React Native, Fire-
base Realtime Database, and AI services for cross-
platform personal finance management

• Comprehensive analysis of financial literacy challenges
grounded in behavioral economics research and global
survey data

• Pilot evaluation demonstrating system usability, technical
performance, and user acceptance

• Comparison with existing commercial and academic so-
lutions, identifying unique features and advantages



The remainder of this paper is organized as follows: Section
II reviews related work in personal finance management appli-
cations and behavioral interventions. Section III provides an
overview of the SpendWise application and its key features.
Section IV presents the problem statement with supporting
research data. Section V describes the system architecture and
design. Section VI details the features and functions with
practical use case scenarios. Section VII presents the pilot
evaluation methodology and results. Section VIII discusses the
findings and limitations, and Section IX concludes the paper
with directions for future work.

II. RELATED WORK

Personal finance management has been addressed through
various technological and behavioral approaches. This section
reviews existing solutions and positions SpendWise within the
broader landscape of financial technology research.

A. Commercial Personal Finance Applications

The personal finance management (PFM) application market
has grown substantially over the past decade. Mint, one of the
most popular solutions with over 20 million users, pioneered
automated transaction importing through bank account syn-
chronization. However, its reliance on third-party aggregation
services raises privacy concerns and excludes users in regions
without Open Banking infrastructure.

YNAB (You Need A Budget) implements the zero-based
budgeting methodology, requiring users to assign every dollar
a specific purpose. While effective for disciplined users, re-
search on financial behavior suggests that such rigid budgeting
frameworks can create psychological friction that reduces
long-term adherence [12].

PocketGuard focuses on simplifying budget recommen-
dations through an “In My Pocket” metric that calculates
disposable income after bills and goals. However, its algorith-
mic opacity limits user understanding and financial literacy
development.

Goodbudget employs the envelope budgeting method, a
digital adaptation of the cash envelope system recommended
by behavioral economists. While conceptually sound, it lacks
AI-powered insights and real-time synchronization capabili-
ties.

In contrast to these solutions, SpendWise combines manual
tracking (which research shows improves financial awareness
[19]) with AI-powered insights, providing both behavioral
reinforcement and intelligent guidance without requiring bank
account linking.

B. Academic Research on Personal Finance Technology

Recent academic work has explored AI integration in per-
sonal finance management. Kumar et al. [17] developed Pen-
nywise, an AI-driven expense advisory system using machine
learning for transaction categorization with 92.3% accuracy.
Their work demonstrates the viability of AI for financial
pattern recognition but does not address the full spectrum of
budgeting, goal-setting, and real-time synchronization.

Sharma et al. [18] proposed an automated personal finance
manager using predictive analytics for cash flow forecasting.
Their research validates the potential of machine learning in
financial planning but relies on historical bank data, limiting
applicability for users uncomfortable with account linking or
in regions with limited banking infrastructure.

SpendWise extends this research by integrating large lan-
guage models (LLaMA 3.3 70B) for conversational financial
advice, enabling natural language queries beyond predefined
analytics. This approach addresses the “last mile” problem of
translating financial data into actionable, personalized guid-
ance that users can understand and implement.

C. Cross-Platform Mobile Development

The choice of development framework significantly impacts
application maintainability, performance, and user experience.
Brito et al. [15] conducted comparative evaluations of Swift,
Java, and React Native, finding that React Native provides 85-
90% of native performance while enabling substantial code
reuse across platforms.

Ahmad et al. [16] performed a comprehensive analysis of
cross-platform frameworks in 2024, identifying React Native
as offering optimal trade-offs for applications requiring fre-
quent updates and rapid feature iteration—characteristics es-
sential for fintech applications adapting to regulatory changes
and user feedback.

SpendWise leverages React Native with Expo, enabling
deployment to Android, iOS, and web platforms from a uni-
fied TypeScript codebase. This approach reduces development
overhead by approximately 60% compared to native platform
development while maintaining near-native performance for
the application’s use case.

D. Behavioral Economics Interventions

Research on behavioral economics provides theoretical
foundations for effective financial interventions. Thaler and
Benartzi’s seminal work on “Save More Tomorrow” [6]
demonstrated that automatic enrollment combined with grad-
ual savings rate increases can improve retirement contributions
by up to 3.5 percentage points annually. Their research high-
lights the power of commitment devices and default options
in overcoming present bias.

Benartzi and Thaler’s later work [14] identified friction
reduction as a critical factor in financial decision-making.
SpendWise implements this principle through quick-add ex-
pense functionality, reducing transaction logging time from
approximately 90 seconds (spreadsheet-based) to under 10
seconds.

Fernandes et al. [12] conducted a meta-analysis of 168
financial education studies, finding that interventions com-
bining education with tangible tools produce larger effect
sizes (d = 0.18) than education alone (d = 0.08). SpendWise
embodies this principle by combining educational AI insights
with actionable tracking and budgeting tools.



E. Positioning of SpendWise

Table I positions SpendWise relative to existing solutions
across key dimensions.

TABLE I
POSITIONING OF SPENDWISE AMONG RELATED SOLUTIONS

Solution AI Insights No Bank Link Open Source Offline Mode Cross-Platform
SpendWise ✓ ✓ ✓ ✓ ✓
Mint – – – – ✓
YNAB – – – ✓ ✓
PocketGuard Limited – – – ✓
Pennywise [17] ✓ ✓ – – –
APFM [18] ✓ – – – –

SpendWise’s unique combination of AI-powered insights,
privacy-preserving design (no mandatory bank linking), open-
source availability, offline capability, and cross-platform sup-
port differentiates it from existing solutions. This positioning
addresses gaps identified in prior research while building on
validated behavioral economics principles.

III. APP OVERVIEW

SpendWise is a cross-platform personal finance manage-
ment application designed to simplify expense tracking and
budgeting for everyday users. The application provides a
comprehensive suite of tools for managing personal finances,
leveraging modern mobile development frameworks and cloud
infrastructure.

A. Core Functionality

The application allows users to manually enter expenses
with details including amount, category, date, and descrip-
tion. Each transaction is stored securely in Firebase Realtime
Database, enabling access across multiple devices with sub-
200ms synchronization latency [13].

B. Expense Categories

SpendWise employs a robust categorization system aligned
with standard personal finance taxonomies:

• Food & Dining
• Entertainment & Recreation
• Utilities & Bills
• Transportation
• Shopping & Retail
• Healthcare & Medical
• Education
• Savings & Investments
• Miscellaneous

C. Budget Management

Users can create monthly budgets for each expense category,
with real-time tracking of spending against allocated amounts.
The application provides proactive notifications when users ap-
proach or exceed their budget limits, implementing behavioral
nudges that research shows can increase savings rates by 15-
25% [14].

D. Reporting and Analytics

SpendWise generates comprehensive reports including daily,
weekly, and monthly spending summaries; category-wise ex-
pense breakdowns; trend analysis over time; and goal tracking
progress visualization.

E. Technology Stack

The application is built using:
• Frontend: React Native with Expo framework for cross-

platform development [15]
• Backend: Firebase Realtime Database for NoSQL cloud

storage
• Authentication: Firebase Authentication with Google

Sign-In
• AI Integration: Groq API with LLaMA 3.3 70B model

for intelligent insights
• Platforms: Android and iOS with unified codebase

IV. PROBLEM STATEMENT

Effective financial management remains a significant chal-
lenge for millions of individuals worldwide. Research consis-
tently demonstrates the widespread nature of financial illiter-
acy and its consequences.

A. Global Financial Literacy Crisis

According to the Standard & Poor’s Global Financial Lit-
eracy Survey, only 33% of adults worldwide are financially
literate [8]. The OECD PISA 2022 assessment found that
despite more than two-thirds of 14-year-old students regularly
using financial products and services, nearly 20% have not
reached the minimum level of financial literacy proficiency
[9]. In developing economies, financial literacy rates are even
lower, with the World Bank reporting that less than 25%
of adults in low-income countries understand basic financial
concepts [2].

B. Difficulty in Tracking Expenditures

Daily small expenses, often referred to as “latte factor”
spending, accumulate significantly over time but are fre-
quently overlooked. Research by Sussman and Alter found
that consumers systematically underestimate their spending on
exceptional expenses by 30-40% [10]. The friction associated
with manual entry discourages consistent tracking behavior,
leading to fragmented financial awareness.

C. Behavioral Barriers to Saving

Behavioral economics research has identified several cogni-
tive biases that hinder optimal saving:

• Present Bias: The tendency to prefer immediate gratifi-
cation over future rewards, leading to undersaving [6]

• Loss Aversion: Feeling the pain of a loss more intensely
than the pleasure of an equivalent gain

• Status Quo Bias: Preferring the current state of affairs,
even when change would be beneficial

• Financial Anxiety: 72% of adults report feeling stressed
about money at least sometimes, which paradoxically
leads to avoidance of financial planning [11]



D. Technology Adoption Gap

While mobile banking adoption has increased
significantly—with the World Bank reporting that 40%
of adults in developing economies saved in a financial
account in 2024, a 16-percentage-point increase since
2021—many users still lack access to sophisticated financial
management tools [2]. Traditional budgeting methods require
significant manual effort and mathematical calculations,
creating barriers to adoption for many users.

E. Lack of Personalized Guidance

Most existing personal finance applications provide generic
advice without considering individual spending patterns, in-
come levels, or financial goals. Research demonstrates that
personalized financial interventions are significantly more ef-
fective than one-size-fits-all approaches [12].

V. APP DESIGN AND ARCHITECTURE

SpendWise employs a modern three-tier architecture de-
signed for scalability, reliability, and cross-platform compati-
bility. Figure 1 illustrates the high-level system architecture.

Android App iOS App Web App

React Native / Expo Framework

Firebase
Realtime DB

Firebase
Authentication

Groq API
(LLaMA 3.3 70B)

Data Sync Auth

AI Queries

Fig. 1. SpendWise System Architecture showing the three-tier design with
client applications, React Native framework, and backend services.

A. Frontend Layer

The frontend is developed using React Native with the Expo
framework, enabling deployment to Android, iOS, and web
platforms from a single JavaScript/TypeScript codebase. A
comparative analysis of cross-platform frameworks by IEEE
found that React Native provides optimal balance between
development efficiency and native performance [16]. Key
frontend characteristics include:

• Component-based architecture for reusability and main-
tainability

• State management using React Context API for global
application state

• Responsive design with glassmorphism UI elements for
modern aesthetics

• Offline-first capability with local caching using Async-
Storage

B. Backend Layer

Firebase Realtime Database serves as the primary data store,
providing real-time data synchronization across all connected
devices. Research by Madaminov et al. demonstrates that
Firebase offers sub-100ms write latency and automatic offline
persistence, making it ideal for mobile finance applications
[13]. Key backend features include:

• Real-time bidirectional synchronization across devices
• Automatic offline support with local data persistence
• Scalable NoSQL document structure for flexible data

modeling
• Built-in security rules for granular access control

C. AI Integration Layer

The application integrates Groq’s hosted LLaMA 3.3 70B
model for intelligent financial insights. Research on AI-
powered personal finance assistants demonstrates that machine
learning algorithms can achieve 92.3% accuracy in transaction
categorization [17]. The AI component provides:

• Personalized spending recommendations based on histor-
ical patterns

• Natural language query processing for conversational
interactions

• Trend analysis and anomaly detection for unusual spend-
ing

• Budget optimization suggestions using reinforcement
learning principles

D. Security Architecture

SpendWise implements multiple security layers following
best practices for financial applications:

• End-to-end encryption for data in transit using TLS 1.3
• Firebase Authentication with OAuth 2.0 for Google Sign-

In
• Secure API communication via HTTPS with certificate

pinning
• GDPR-compliant data handling with user consent man-

agement

VI. FEATURES AND FUNCTIONS

SpendWise offers a comprehensive set of features designed
to address the full spectrum of personal finance management
needs identified in Section III.

A. Real-Time Expense Tracking

Users can record expenses instantly with automatic times-
tamp capture. The system supports quick-add functionality for
common expenses, detailed entry with notes and attachments,
recurring transaction support for subscriptions and bills, and
multi-currency handling for international users.

B. Intelligent Categorization

The application provides AI-assisted expense categorization
using machine learning algorithms. Research demonstrates that
automated categorization reduces user input burden by 60%
while maintaining 95% accuracy [18].



C. Budget Creation and Monitoring

Users can establish budgets at multiple levels with visual
progress indicators. The budgeting system implements behav-
ioral nudges including:

• Progress bars showing percentage of budget consumed
• Color-coded alerts (green, yellow, red) for spending status
• Push notifications when approaching budget limits
• Weekly spending summaries with recommendations

D. AI-Powered Financial Insights

The integrated AI chatbot provides personalized financial
advice through natural language conversation. Users can ask
questions about their spending patterns, request savings rec-
ommendations, and receive tailored guidance based on their
financial goals.

E. Feature Comparison

Table II presents a comparison between SpendWise and
other popular PFM applications available in the market.

TABLE II
FEATURE COMPARISON WITH COMPETITOR APPLICATIONS

Feature SpendWise Mint YNAB PocketGuard
Expense Tracking ✓ ✓ ✓ ✓
Budget Creation ✓ ✓ ✓ ✓
AI-Powered Insights ✓ – – –
Real-time Sync ✓ ✓ ✓ ✓
Cross-platform ✓ ✓ ✓ ✓
Goal Setting ✓ ✓ ✓ –
Free Tier Available ✓ ✓ – ✓
Offline Mode ✓ – ✓ –
Open Source ✓ – – –

F. Use Cases and Application Scenarios

To illustrate SpendWise’s practical value, we present four
representative use case scenarios demonstrating how different
user profiles benefit from the application’s features.

1) Use Case 1: College Student Budget Management: User
Profile: Sarah, a 20-year-old undergraduate student living on
a tight budget of $800 monthly (part-time job income plus
parental support).

Challenge: Sarah struggles to make her money last through
the month, often running out of funds in the final week. She
finds spreadsheet tracking tedious and has no visibility into
where her money goes.

SpendWise Solution: Sarah uses SpendWise’s quick-add
expense feature to log purchases immediately after making
them (average time: 8 seconds per entry). She sets cate-
gory budgets: Food & Dining ($300), Entertainment ($100),
Transportation ($80), and Miscellaneous ($120), allocating the
remaining $200 to savings.

Outcome: Visual budget progress bars provide immediate
feedback on spending status. When Sarah approaches 80%
of her entertainment budget by mid-month, a yellow alert
prompts her to reduce discretionary spending. The AI chatbot
suggests, “You’ve spent $78 on entertainment in 15 days.
Consider free campus events for the rest of the month to stay

within your $100 budget.” Real-time synchronization allows
Sarah to check budgets on her phone before making purchase
decisions.

2) Use Case 2: Young Professional Building Emergency
Fund: User Profile: Marcus, a 26-year-old software engineer
earning $5,500 monthly, aims to build a 6-month emergency
fund ($18,000 target).

Challenge: Despite good income, Marcus lacks a structured
savings approach. He’s aware of the 50/30/20 budgeting rule
(50% needs, 30% wants, 20% savings) but struggles with
implementation and tracking progress toward his emergency
fund goal.

SpendWise Solution: Marcus sets up a savings goal of
$18,000 with a 12-month timeline, requiring $1,500 monthly
contributions. He configures category budgets aligned with
the 50/30/20 rule and enables weekly spending summary
notifications.

Outcome: The goal tracking visualization shows a progress
bar and projected completion date, providing motivational
feedback. When Marcus’s dining expenses reach $800 in one
month (exceeding his $600 budget), the AI assistant suggests:
“Your dining spending is 33% above budget. Cooking 3 more
meals per week could save approximately $200 monthly,
accelerating your emergency fund by 2 months.” The trend
analysis graph reveals that Marcus spends 40% more on
weekends, prompting behavioral awareness and adjustment.

3) Use Case 3: Family Expense Coordination: User Pro-
file: The Chen household—two working parents managing
shared family expenses totaling $6,800 monthly.

Challenge: With both partners making purchases for house-
hold needs, grocery shopping, children’s activities, and util-
ities, tracking becomes fragmented. Previous attempts with
shared spreadsheets failed due to synchronization delays and
duplicate entries.

SpendWise Solution: Both parents install SpendWise on
their devices, connecting to the same Firebase account for
real-time synchronization. They establish shared category bud-
gets: Groceries ($800), Utilities ($400), Children’s Activities
($500), Healthcare ($300).

Outcome: When Mrs. Chen purchases $120 in groceries
at 2 PM, Mr. Chen sees the updated grocery budget ($680
remaining) within 200ms when he opens the app at 2:01 PM
before heading to a different store. This prevents overspending
and duplicate shopping. The monthly reports feature provides
comprehensive household spending summaries, enabling in-
formed family financial discussions. The AI assistant identifies
that the family spends 23% more on groceries than the
national average for similar household sizes and suggests bulk
purchasing strategies.

4) Use Case 4: Freelancer Managing Income Variability:
User Profile: Priya, a 29-year-old freelance graphic designer
with variable monthly income ranging from $3,000 to $8,000
depending on project volume.

Challenge: Traditional fixed-amount budgeting fails for
Priya’s variable income. During high-earning months, she
overspends, and during lean months, she struggles with cash



flow. She needs flexible budgeting that adapts to income
fluctuations.

SpendWise Solution: Priya implements a percentage-based
budgeting approach using SpendWise’s flexible budget cate-
gories. Instead of fixed amounts, she allocates percentages:
40% essential expenses, 20% business reinvestment, 25%
discretionary, 15% savings. She adjusts budgets monthly based
on invoiced income.

Outcome: In a $7,000 month, SpendWise automatically
calculates budgets ($2,800 essentials, $1,400 business, $1,750
discretionary, $1,050 savings). The AI assistant provides cash
flow warnings: “Based on your scheduled invoice payments,
you’ll receive approximately $4,200 next month. Consider set-
ting aside an additional $500 this month to smooth expenses.”
The trend analysis shows Priya’s average monthly income over
rolling 6-month windows, enabling more accurate financial
planning. Historical data visualization helps Priya identify
seasonal patterns in her freelance work, informing business
development strategies.

These use cases demonstrate SpendWise’s versatility across
diverse financial situations, income levels, and user goals,
validating the design decisions described in Sections IV and
V.

VII. DATA ANALYSIS

This section presents the analytical framework underlying
SpendWise’s functionality, followed by preliminary validation
results from pilot testing with early adopters. We emphasize
that the results presented represent initial proof-of-concept
validation rather than conclusive empirical evidence, which
would require large-scale randomized controlled trials in future
work.

A. Pilot Study Methodology

To evaluate SpendWise’s usability, technical performance,
and perceived value, we conducted pilot testing with a small
group of early adopters. Five participants (3 male, 2 female;
ages 22-28; diverse occupational backgrounds including stu-
dents, young professionals, and freelancers) used the applica-
tion over a 4-week period between November and December
2024.

Recruitment and Selection: Participants were recruited
through personal networks and university contacts. Selection
criteria included: (1) smartphone ownership (Android or iOS),
(2) expressed interest in improving personal finance manage-
ment, (3) willingness to manually log expenses daily, and (4)
ability to provide detailed feedback through weekly check-ins.

Study Protocol: Participants received a 15-minute on-
boarding session explaining SpendWise’s features. They were
instructed to use the application as their primary expense
tracking tool for 4 weeks, with minimum expectations of
logging at least 3 transactions weekly. Weekly semi-structured
interviews (20-30 minutes) gathered qualitative feedback on
usability, feature utility, and perceived impact on financial
awareness. No control group was employed in this pilot phase.

Data Collection: We collected three types of data: (1)
Usage metrics extracted from Firebase Analytics (session
duration, feature adoption, synchronization latency); (2) Qual-
itative feedback from weekly interviews and a post-study
survey assessing satisfaction, perceived usefulness, and behav-
ioral changes; and (3) Technical performance data measuring
system responsiveness, offline functionality, and AI chatbot
interaction quality.

Limitations of Pilot Approach: This pilot study has signif-
icant limitations that constrain generalizability: small sample
size (n=5), convenience sampling introducing selection bias,
absence of a control group preventing causal inference, short
evaluation period (4 weeks), and potential observer effects
from weekly check-ins. These findings should be interpreted
as preliminary validation informing future research rather than
definitive evidence of effectiveness.

B. Mathematical Framework
1) Budget Allocation Formula: The percentage of budget

allocated to each expense category is calculated using:

Bi =
Si

T
× 100 (1)

where Bi represents the percentage of budget allocated to
category i, Si is the total spending in category i, and T is the
total monthly income.

2) Savings Rate Calculation: The personal savings rate is
computed as:

Savings Rate =
I − E

I
× 100% (2)

where I represents monthly income and E represents total
monthly expenses.

3) Budget Adherence Score: Budget adherence is measured
as the percentage of categories where spending remains within
±10% of the allocated budget:

Adherence =
1

n

n∑
i=1

(∣∣∣∣Ai −Bi

Bi

∣∣∣∣ ≤ 0.10

)
× 100% (3)

where Ai is actual spending in category i, Bi is budgeted
amount, and n is the number of categories.

C. Sample User Spending Analysis
Table III presents the monthly spending breakdown of a

representative user, demonstrating typical expense distribution
patterns.

TABLE III
MONTHLY SPENDING BREAKDOWN OF A SAMPLE USER (MONTHLY

INCOME: $2,000)

Category Spending ($) Percentage (%)
Food & Dining 500 25.0
Entertainment 200 10.0
Utilities 150 7.5
Transportation 300 15.0
Savings 400 20.0
Miscellaneous 450 22.5
Total 2,000 100.0



D. Spending Categories Visualization
Figure 2 illustrates the distribution of spending across

categories for a typical SpendWise user.

25%

10%
7.5%

15%

20%
22.5%

Food & Dining (25%)
Entertainment (10%)
Utilities (7.5%)
Transportation (15%)
Savings (20%)
Miscellaneous (22.5%)

Fig. 2. Distribution of Monthly Expenses Across Categories. Note: Savings
(highlighted) represents 20% of income, exceeding the 15% minimum rec-
ommended by financial advisors.

E. Pilot Study Findings
Given the small sample size and observational design, we

present findings as preliminary validation organized into three
categories: system performance, usability and user experience,
and perceived behavioral impact.

1) System Performance Metrics: Technical performance
was evaluated through Firebase Analytics and manual testing:

• Synchronization Latency: Average data synchronization
time between devices was 187ms (SD = 42ms), confirm-
ing real-time capability. In 94.7% of transactions, changes
appeared on secondary devices within 200ms.

• Offline Functionality: All five participants successfully
logged expenses while offline (e.g., in subway, airplane
mode). Upon reconnection, 100% of offline transactions
synchronized without data loss (n=47 offline transactions
total).

• App Responsiveness: Average time to complete an ex-
pense entry using quick-add feature was 8.3 seconds
(range: 5-12 seconds), substantially faster than partic-
ipants’ prior spreadsheet-based tracking (self-reported
average: 90+ seconds).

• AI Chatbot Response Quality: Participants rated AI-
generated financial advice 4.2/5.0 average (5-point Likert
scale). Common positive feedback included relevance
and conversational tone; criticism focused on occasional
generic suggestions lacking deep personalization.

2) Usability and User Experience: Qualitative feedback
from weekly interviews revealed several themes:

Ease of Use (4.6/5.0 average rating): Participants found
the interface intuitive, with minimal onboarding time. One
participant (P3) noted: “I was tracking expenses within 2
minutes of installing. Much simpler than Excel.”

Feature Adoption: Budget creation was the most-used fea-
ture (5/5 participants), followed by transaction history review
(5/5), trend visualization (4/5), AI chatbot queries (3/5), and
goal setting (2/5). Lower adoption of goals and AI features
was attributed to participants’ focus on basic tracking during
the short evaluation period.

Visual Design: Glassmorphism UI elements received pos-
itive feedback for aesthetics, though one participant (P2)
requested adjustable themes for daytime visibility in bright
sunlight.

Pain Points: Two participants (P1, P4) desired bank ac-
count integration for automatic transaction import, though they
acknowledged the privacy advantages of manual entry. One
participant (P5) experienced initial confusion with recurring
transaction setup, suggesting need for improved documenta-
tion.

3) Perceived Behavioral Impact: While the brief pilot pe-
riod precludes measurement of long-term behavioral change,
participants reported increased financial awareness:

• Spending Awareness: All five participants (5/5) re-
ported heightened awareness of discretionary spending.
P2 stated: “I had no idea I spent $120 monthly on coffee
shops until I saw it visualized.”

• Budget Consciousness: Four participants (4/5) reported
making at least one purchase decision influenced by
viewing their remaining budget before checkout.

• Category Insights: Participants discovered unexpected
spending patterns through category breakdowns, partic-
ularly “miscellaneous” expenses accumulating to signifi-
cant amounts.

• Savings Intention: Three participants (3/5) explicitly cre-
ated savings goals within the app and reported increased
motivation to allocate funds toward those goals, though
quantitative validation requires longer follow-up.

These preliminary findings suggest that SpendWise success-
fully delivers core functionality with good usability, though
claims about behavior change effectiveness require valida-
tion through larger-scale, longer-duration studies with control
group comparisons.

F. Usage Pattern Analysis

Table IV summarizes usage metrics from pilot participants
compared to industry benchmarks for personal finance appli-
cations [23]–[25].

TABLE IV
PILOT USER ENGAGEMENT METRICS VS. INDUSTRY BENCHMARKS

Metric SpendWise Pilot Industry Avg.
4-week Retention (%) 100.0 (5/5 users) 30-40
Avg. Sessions per Week 4.8 3.0
Avg. Session Duration (min) 6.2 5.0
Transactions Logged per User 27.4 –
AI Chatbot Interactions 8.6 queries/user –

Note: The 100% retention rate reflects the self-selected
nature of pilot participants committed to providing feedback
throughout the 4-week period. Retention rates in organic user
populations would likely be lower, consistent with industry
norms of 30-40% for finance apps [24]. The higher-than-
average session frequency and duration suggest good engage-
ment, though observer effects (weekly check-ins) may inflate
these metrics.



VIII. RESULTS AND DISCUSSION

The pilot evaluation provides preliminary evidence that
SpendWise successfully delivers a functional, usable personal
finance management platform. While the small sample size
precludes definitive claims about behavioral effectiveness, the
findings validate key design decisions and identify areas for
refinement.

A. System Architecture Validation

The technical performance results confirm that the chosen
architecture (React Native + Firebase + Groq AI) effectively
supports the application’s goals:

Real-Time Synchronization: The measured 187ms average
synchronization latency substantially exceeds our design target
of sub-200ms performance. This validates Firebase Realtime
Database as an appropriate backend choice for personal fi-
nance applications where immediate cross-device consistency
is critical for user decision-making.

Offline-First Design: The 100% success rate in offline
transaction synchronization (47/47 transactions) demonstrates
robust conflict resolution and local-first architecture. This
addresses a key limitation identified in prior work on cloud-
based finance applications [5].

Cross-Platform Consistency: All participants successfully
used the application across Android, iOS, and web platforms
without platform-specific issues, validating React Native’s
suitability for this use case as suggested by Ahmad et al. [16].

B. Usability and Adoption Insights

The pilot study surfaced several insights about user behavior
and feature prioritization:

Manual Entry as Learning Mechanism: Contrary to the
common assumption that automated bank synchronization is
universally preferred, two participants explicitly valued man-
ual entry’s ”mindfulness” benefits. This aligns with Hastings
et al.’s finding that active engagement with financial data
improves retention and behavioral change [19]. Future versions
should offer both automated and manual options.

Progressive Feature Disclosure: The varied feature adop-
tion rates (budgets: 100%, AI chatbot: 60%, goals: 40%)
suggest that users engage with complexity progressively. This
supports a tiered onboarding approach where advanced fea-
tures (AI insights, goal planning) are introduced after users
master basic tracking.

Visualization Impact: Multiple participants cited pie charts
and trend graphs as their ”aha moment” for recognizing spend-
ing patterns. This validates behavioral economics research on
the power of visual feedback in financial decision-making [6].

C. AI Integration Effectiveness

The 4.2/5.0 satisfaction rating for AI-generated advice rep-
resents promising but not exceptional performance. Qualitative
feedback reveals opportunities for improvement:

• Contextual Depth: Users appreciated conversational in-
terface but desired more personalized insights based on

their specific financial situation (income level, life stage,
geographic location).

• Actionability: The most valued AI suggestions provided
specific, numerical recommendations (“cook 3 more
meals weekly to save $200”) rather than generic advice
(“try to save more”).

• Proactive Insights: Users requested AI-initiated insights
(e.g., “You usually spend less in this category – investi-
gate this month’s increase”) rather than only responding
to queries.

These findings inform ongoing development of the AI
component to emphasize specificity, proactivity, and personal-
ization.

D. Comparison with Industry Benchmarks

While acknowledging observer effect limitations, the pi-
lot participants’ engagement metrics (4.8 sessions/week, 6.2
min/session) compare favorably to industry benchmarks (3.0
sessions/week, 5.0 min/session) reported by mobile app an-
alytics firms [25]. This suggests that SpendWise’s feature
set and user experience design effectively encourage regular
engagement.

The gap between pilot retention (100%) and typical industry
retention (30-40%) [24] highlights the need for larger-scale
evaluation with organic user acquisition to assess real-world
retention patterns without selection bias.

E. Limitations and Threats to Validity

This pilot study has substantial limitations that constrain
interpretation:

Internal Validity Threats:
• Small sample size (n=5) provides insufficient statistical

power for quantitative analysis
• Convenience sampling introduces selection bias toward

tech-savvy, financially motivated individuals
• Weekly check-ins create observer effects that likely in-

flated engagement and positive sentiment
• Absence of control group prevents causal claims about

behavioral change
• Short 4-week duration insufficient to observe sustained

behavior change or habit formation
External Validity Threats:
• Narrow demographic range (ages 22-28, all urban resi-

dents, relatively high education) limits generalizability
• Pilot conducted in specific cultural and economic context

may not transfer to other regions
• English-only interface excludes non-English speakers

from evaluation
• Self-selection bias: participants already motivated to im-

prove finances likely differ from general population
Construct Validity:
• Self-reported behavioral changes lack objective validation

(e.g., actual bank account data)
• Satisfaction ratings potentially influenced by social desir-

ability bias



• “Financial awareness” is measured subjectively through
participant reports rather than validated instruments

These limitations necessitate interpreting findings as pre-
liminary proof-of-concept rather than definitive evidence of
effectiveness. Claims about SpendWise’s impact on finan-
cial behavior require substantiation through future large-scale
RCTs with objective outcome measures and longer follow-up
periods.

IX. CONCLUSION

This paper presented SpendWise, a comprehensive cross-
platform personal finance management application designed
to address the global financial literacy crisis affecting billions
of individuals worldwide. The application combines real-time
expense tracking, intelligent budgeting tools, AI-powered con-
versational insights via LLaMA 3.3 70B, and seamless cross-
platform compatibility through React Native and Firebase
Realtime Database.

A. Summary of Contributions

This work makes several contributions to personal finance
technology research:

System Architecture: We demonstrated a novel integra-
tion of React Native, Firebase Realtime Database, and large
language model APIs to create a responsive, cross-platform
finance application achieving sub-200ms synchronization la-
tency and robust offline functionality.

Comprehensive Analysis: We synthesized research from
financial literacy surveys (OECD, World Bank), behavioral
economics (Thaler, Benartzi), and mobile application de-
velopment to ground SpendWise’s design in evidence-based
principles.

AI Integration: We validated the feasibility of integrating
conversational AI (LLaMA 3.3 70B) for personalized financial
guidance, identifying both successes (contextual advice, natu-
ral language interface) and improvement opportunities (deeper
personalization, proactive insights).

Feature Validation: Through use case scenarios and pilot
testing, we demonstrated that key features (quick-add expense
tracking, visual budget progress, category insights, goal track-
ing) address real user needs across diverse financial situations.

Honest Evaluation: Unlike many systems papers, we trans-
parently document limitations of our pilot evaluation (n=5, 4
weeks, no control group), providing a realistic assessment that
informs future research design.

B. Implications for Practice and Research

The pilot findings suggest several implications for personal
finance application design:

• Manual entry can be feature, not bug: Contrary to indus-
try assumption that automation is always preferred, man-
ual tracking may provide cognitive benefits for financial
awareness building

• Progressive complexity: Users adopt features incremen-
tally; interfaces should support progressive disclosure
rather than overwhelming with all capabilities upfront

• AI specificity matters: Generic AI advice has limited
value; personalization and numerical specificity drive user
satisfaction

• Real-time sync is table stakes: Sub-200ms synchroniza-
tion enables multi-device use cases essential for shared
household finances

For researchers, this work demonstrates both the promise
and challenges of evaluating behavioral interventions through
technology. While pilot studies validate technical feasibility
and usability, claims about behavior change require longitudi-
nal RCTs with objective outcome measures—a gap this work
highlights for future investigation.

C. Future Work and Research Directions

Several directions for future development and research
include:

Technical Enhancements:
• Optional integration with Open Banking APIs (Plaid,

Yodlee) alongside manual entry
• Machine learning models for predictive cash flow analy-

sis, anomaly detection, and automated categorization
• Enhanced AI personalization using user financial context

(income, life stage, location)
• Proactive AI insights initiated by spending pattern

changes
• Gamification elements (achievements, challenges) in-

formed by behavioral economics
• Investment tracking and comprehensive net worth moni-

toring
Research Priorities:
• Large-scale RCT (n>200) with diverse demographics,

control group, 26-week duration
• Objective outcome measures: actual savings account bal-

ances, credit scores, debt-to-income ratios
• Cross-cultural validation in developed and developing

economies
• Longitudinal studies examining habit formation and be-

havioral persistence (12+ months)
• Comparative studies testing design variations (e.g., man-

ual vs. automated transaction capture)
• Cost-effectiveness analysis comparing SpendWise to tra-

ditional financial counseling
• Privacy-preserving federated learning for on-device AI

training
Broader Impact: If validated through rigorous future re-

search, applications like SpendWise could contribute to ad-
dressing the global financial literacy crisis documented by
OECD and World Bank surveys. The potential economic
impact is substantial—the NFEC estimates individuals lose
$1,171 annually due to lack of financial knowledge [4].
Technology-mediated interventions reaching millions of users
could generate significant societal benefit.

D. Availability

SpendWise is available as an open-source project at: https:
//github.com/lekhanpro/spendwisev2. The codebase, documen-

https://github.com/lekhanpro/spendwisev2
https://github.com/lekhanpro/spendwisev2


tation, and pilot study materials are released under MIT license
to facilitate replication, extension, and integration into future
research.
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