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ABSTRACT: 
The ASC-Demonet model is a hybrid architecture that integrates ARIMA time-series forecasting with blockchain 

technology to enhance management and security in post-demonetization banking transactions. This model provides 

better prediction and deals with real-time fraud detection to make digital financial transactions safe and transparent. 

The performance of the ASC-Demonet model was evaluated using key performance metrics that show a significant 

improvement over traditional banking systems. The proposed model achieved a forecasting accuracy with a Mean 

Absolute Error Percentage (MAPE) of 4.3%, significantly better than the MAPE of 8.2% obtained using traditional 

models. On the ASC-Demonet platform, anomaly detection jumps to nearly 12% against conventional methods, 

which detects around only 3%. In addition, regarding establishing genuine fraud cases, the model's 95% actual 

positive detection rate underlines its superiority over traditional methods with a 75% actual positive detection rate. 

Besides, the ASC-Demonet model incorporates a blockchain-based decentralized ledger for transaction security and 

tamper-proof records, ensuring real-time compliance monitoring. The statistics analysis showcases how the model is 

adaptable to the changing patterns of digital payment and can thus be utilized to detect anomalies critical to post-

demonetization banking problems. Therefore, this study provides irrefutable evidence that the model can facilitate 
financial inclusion, enhance security, and build public confidence in digital banking systems. Future work will 

ensure deeper integration of AI and machine learning technologies for refining anomaly detection and fraud 

prevention and having region-specific strategies to bridge digital infrastructure gaps in rural areas. 

 
Keywords: ARIMA, Blockchain, Smart Contracts, Demonetization, Financial Forecasting, Digital Payments, 

Transaction Security, Fraud Detection, Financial Inclusion, Predictive Analytics, and Post-Demonetization Banking. 

 

1. INTRODUCTION 

India imposed demonetization in November 2016, thereby implementing a full-fledged 

transformation in the monetary and banking systems of the country by rendering, for all practical 

purposes, ₹500 and ₹1,000 currency notes invalid overnight. It was aimed primarily at curbing 

corruption, eliminating black money, and spurring the acceptance of digital payments. In effect, 

there was a commensurate surge of transactions on digital platforms like UPI, mobile wallets, 

and internet banking within the period after demonetization, which brought about a significant 

change in consumer and institutional financial behavior [1],[2]. But during this very rapid phase 

of digitization, some of the challenges remained in terms of transaction inconsistencies, 

increased chances of cyber fraud, and alienation of rural and technologically unprepared people 

[22]. The existing forecasting models such as Auto-Regressive Integrated Moving Average 

(ARIMA) have been able to predict the financial trend. Still, they are not concerned with 

decentralized validation and transparency, which are necessities in any digital finance ecosystem. 
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On the contrary, blockchain-based smart contracts provide a decentralized and tamper-proof way 

for a secure tracking-and-execution mechanism for such transactions but do not provide any 

predictive capability [14][16]. 

The Indian financial landscape witnessed tremendous transformation post-demonetization in 

November 2016. The sudden invalidation of high-denomination currency notes not only put cash 

transactions in the disarray but also gave a big push toward digital and cashless economies [5]. 

The whole episode highlighted opportunities and drawbacks that afflicted the banking 

infrastructure in India. In particular, the period following demonetization emphasized the 

immediate need for resilient, inclusive, and secure banking solutions to support the speedy 

digital adoption and maintenance of financial stability [4]. After demonetization, banking 

institutions faced challenges like increased transaction volumes, elevated cybersecurity threats, 

operational inefficiencies, and improved digital divide, particularly on the rural and semi-urban 

fronts [17].  

These challenges have signified the growing need for the evolution of the traditional banking 

paradigm to be driven by emerging technologies such as predictive modeling, Blockchain, and 

artificial intelligence for adaptability and resilience [3]. In the current taxa, the growing interest 

lies in formulating a hybrid technological architecture, which should be capable of forecasting 

transaction trends while protecting digital payments. Such financial systems detect anomalies 

and combat fraud, helping regulators formulate efficient financial policies [6]. Such adaptive 

solutions are needed more than ever, with India forging ahead with the digital economy agenda 

while trying to ensure financial inclusion for all segments of society. 

The Indian government's demonetization in November 2016 impeded massive reforms in the 

country's financial sector. This represented an enormous march from cash-based to digital 

transactions [18]. While this transition fostered transparency and financial inclusion, it also 

revealed the ugly head of transaction-related security vulnerabilities, data inadequacies, and 

financial unpredictability. As the digital payment ecosystem expands, banks and financial 

institutions must come of age so that they may meet with dual challenges from credible financial 

forecasting and secure, tamper-proof transaction systems [4][10]. Classical forecasting models 

such as Auto-Regressive Integrated Moving Average (ARIMA) have proven valuable in 

modeling and predicting time-series data related to transactions, economic scenarios, and 

consumer behavior. However, they work in isolation without providing any real-time or 

decentralized means to verify the transaction data they are analyzing. In parallel, the advent of 

blockchain technology appears to have provided a break towards data integrity, security, and 

decentralized implementation through smart contracts- self-executing contracts where the terms 

are directly written into lines of code [23]. To address the limitations of stand-alone systems, this 

paper proposes ASC-Demonet, a hybrid model that integrates ARIMA-based financial 

forecasting with blockchain-based smart contracts [12]. It further predicts post-demonetization 

finance trends and ensures secure, transparent, and automated tracking of digital payments. This 

will enable real-time anomaly detection while reducing the risk of fraudulent activities through 

which researchers, financial institutions, and policymakers can make data-driven decisions while 

ensuring the integrity of digital transactions. 

This will form a completely holistic approach to India's changing digital economy and truly 

strengthen its financial infrastructure by developing synergies in predictive analytics and 

decentralized security architectures. This very wholesome approach is capable of opening up a 
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whole new generation to financial inclusion, more democratic policy formulation, and 

transaction-based trust in a world post-demonetization.  

Key Contributions of the Research 

The model under ASC-Demonet is the first to join ARIMA for projecting post-demonetization 

financial trends singularly with blockchain-based smart contracts, ensuring secure and 

transparent digital transactions. It purportedly enables real-time fraud detection with data-driven 

policymaking further from the financial prediction and transaction security gaps. The framework 

will be scalable and agile in an evolving digital economy. 

 

II. LITERATURE REVIEW 

Shakeb Akhtar et al [8] current study aimed to analyze the technical efficiency of Indian 

commercial banks under the CAMELS framework in the context of the demonetization 

phenomenon. The study evaluated the influence of demonetization on performance features, 

capital adequacy, asset quality, management efficiency, earnings, liquidity, and sensitivity to 

market risk, by implementing Data Envelopment Analysis (DEA) and the Tobit regression 

analytical tools. Results revealed that demonetization had considerable impacts on the 

operational efficiency of banks but with variations in several banksKarthikeyan et al. [7]. 

N. Goswami et al. [9] This paper is spending on demonetization and analysis of its effect on 

Non-Performing Assets in public sector banks of India. Its main thrust has been how these banks' 

new credit risk profiles changed with a large inflow of deposits after demonetization. The paper 

evaluates the different measures concerning NPAs undertaken in the following years and the role 

of digital payment systems and better credit monitoring in achieving this. According to the 

authors, demonetization did create quite a bit of initial paralysis but did initiate reforms for better 

quality assets management.  

Sunaryo et al. [19] studied semantic literature review concerning integrating ARIMA models 

with machine learning techniques for financial risk prediction. Their study showcases how 

ARIMA and AI improve the chances of detecting financial anomalies for better decision making. 

The study highlighted the prospects towards managing dynamic financial information with 

ARIMA and AI hybrids for anticipating any risk occurrence in a proactive manner. 

García et al. [11] presented an analysis where a comparative study was conducted using the 

ARIMA and Long Short-Term Memory (LSTM) models to predict foreign exchange rate 

movement. The work further mentioned that ARIMA would model a good performance up to the 

very short term and that the strength of the LSTM model lies in capturing the complexities of the 

non-linear pattern inherent in financial time series data. This study holds that the LSTM model 

performs with much higher precision in forecasting foreign exchange transactions. 

Nichani et al. [20]: They proposed a hybrid modeling approach for optimizing financial time 

series predictions, building ARIMAX, LSTM, and XGBoost models especially for Microsoft's 

stock prices. The results indicate that the hybrid model performed best when evaluated using 

high parameters of error checks: the R-squared is 0.99. The study shows how an integrated 

approach combining traditional statistical models with deep learning has higher forecasting 

accuracy. 

In a systematic review of blockchain technologies, An et al. [13] defined blockchain as an 

immutable distributed ledger for decentralized transactions. The article considered the widely 

varied application of Blockchain in many segments, ranging from financial services to the 
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Internet of Things to challenges like scalability and security. The authors have also reviewed 

recent and future developments in blockchain research and applications. 

Alshahrani et al. [21] conducted a wide-ranging review of smart contracts using the multi-criteria 

analysis framework. The paper treats smart contracts as digital transaction protocols that are 

parametrized for trust and efficiency in being executed within the consensus architecture of a 

blockchain. The article outlines difficulties in implementing smart contracts on decentralized 

networks and attempts to provide reasons for their use across various applications.  

Iuliano and Di Nucci [15] systematically reviewed recent literature by looking particularly at the 

vulnerabilities in Ethereum smart contracts. Their study categorizes 101 vulnerabilities into 10 

groups and assesses 144 detection tools and 102 benchmarks. The study highlights the relevance 

of automated detection tools and gives a snapshot of the current state of smart contract security 

while charting a path for future work. 

 

III. METHODOLOGY 

3. 1. ASC-Demonet model components 

ASC-Demonet has three core components: the time series forecasting forecaster that uses 

ARIMA-AutoRegressive Integrated Moving Average and a secure yet transparent, innovative 

contract-driven approach to monitoring transactions. These two components, while independent, 

allow a unified view of predictive analytics and decentralized financial security at the same time. 

The approach is divided into the following steps: 

 

Data Collection and Preprocessing 

Historical data of financial transactions relating to demonetization or just after it will be collected 

from credible sources such as the Reserve Bank of India, NPCI, etc., and financial institutions. 

The first task will be data cleaning, noise removal, and handling missing values, among other 

things, to allow normalization of transaction values in preparation for time-series analysis. 

 

Forecasting by ARIMA 

The ARIMA model analyzes and predicts the time effect on digital transaction trends. It accounts 

for patterns and seasonality in a post-demonetization data set for predicting future use of digital 

payments. Parameter tuning (p, d, q) will be done on the AIC/BIC values and residual 

diagnostics to ensure that forecast accuracy is at its best. 

 

Blockchain-based Smart Contracts Design and Integration 

Smart contracts allow for the implementation of a private blockchain to conduct digital 

transactions with data integrity and transparency. These contracts execute and validate 

transactions on their own accord based on pre-set rules, for instance, confirming the identity of 

payers and payees, ensuring transaction limits are not being breached, and detecting anomalies 

by fully automated means. Therefore, this reduces fraud risks and promotes accountability in 

transactions. 

 

Fraud Detection and Anomaly Identification  

The data across transactions is monitored through smart contracts and then analyzed in real time 

for anomalous behavior. Anomaly detection techniques include z-score thresholds and 

unsupervised clustering.Bizarrely increased occurrences or alterations in the volume of the 
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transactions are critical red flags for immediate action and are proofed on the Blockchain 

immutably.  

 

Policy Recommendation Framework 

The policy suggestions synthesized from ARIMA forecasts and smart contract audits will take 

action in guiding governments and financial institutions in the regulation processes intended for  

increasing digital inclusion, making transactions clear, and mitigating the chances of financial 

fraud. 

 

3.2 Integration of ARIMA in ASC-Demonet Model 

The analytical core of the framework ASC-Demonetization rests on developing a component of 

the ARIMA (AutoRegressive Integrated Moving Average) model, which is aimed at analyzing 

and predicting the behavior of financial transactions starting from demonetization. This scenario 

has put in place a broad transition in the economic environment from cash to e-wallets and 

internet banking. Not only has demonetization changed the dynamics of financial activity, but it 

has also complicated the whole idea with variability in transaction volumes, seasonal demand 

patterns, and the not-so-easily observable behavior patterns of numerous user types. This, 

therefore, acts as an essential analytical tool for capturing and accommodating variations in the 

pattern of data consumption. 

 

It can thus be appropriately modeled for time forecasting since its working efficiency comprises 

modeling data with trends, cycles, and irregular fluctuations. Meanwhile, the model is 

implemented by three methods: autoregressive (AR), relating present observation with its 

previous respective values; integration (I), which is differencing the data until it is rendered 

stationary; and moving average (MA), which relates some current observation to residuals errors 

from previous observations following the moving average model. The effect of these 

components under the ASC-Demonetization is to help bundle transaction data into worthy 

patterns while facilitating more accurate forecasting of what the era has in store. 

 

Some ARIMA prediction stands illustrious in favor of many functions on the model, such as 

predicting the number and rate with which digital transactions take place over time; this is pretty 

useful when considering future capacity planning by financial institutions and infrastructure 

scaling by the service providers themselves. It also creates a statistical normality for the average 

expected behavior of the transactions, from which variations could be marked as alerts. An alert 

is triggered on significant deviations of actuals from the predicted values as deemed so by the 

blockchain component. This might indicate cases of fraud, potential system errors, or abrupt 

change in consumer behavior. 

 

Furthermore, the outputs of the ARIMA model are not confined to mere academic 

understanding, but will actually be included in the smart contracts logic of that very system. If an 

ARIMA model predicts a daily transaction average for a defined region or platform, however, it's 

possible to have smart contracts alert or trigger audits when real values exceed or fall below that 

range past a set threshold. Thus this integration of analytics with financial programming ensures 

an ASC-Demonet model reactive to changes but also proactive in protecting the integrity of the 

payment ecosystem. 
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The identified trends by ARIMA also inform the decision-support layer of the model, which will 

assist policymakers in understanding the long-term impact of demonetization. For example, 

policy initiatives and infrastructure development would have these moving toward sustained 

growth in digital payments among rural households if it falls within such observations. On the 

contrary, wandering trends in some sectors and people could indicate a digital literacy or access 

gap, thereby calling for remedial action. 

 

3.3 Role of Blockchain Technology in Smart Contract Implementation 

The implementation of smart contracts in the ASC-Demonet model is affirmed by blockchain 

technology as providing an immutable, safe, clear, and decentralized surrounding environment 

for digital payment transaction. Blockchain itself is defined as a system that can allow all 

transaction-records to be kept across a network of nodes, such that no entity owns the whole 

database. Through such decentralization, trust level of participants is heightened without the 

need for a third-party intermediary, necessary especially in financial ecosystems where high 

transparency and security is required. Smart contracts are self-executing code scripts that run on 

a blockchain network, setting terms and conditions by enforcing rules with regard to digital 

transactions and happening only when certain conditions are met. In terms of the ASC-Demonet 

framework, smart contracts can monitor, verify, and securely transmit both payments of such 

digital transactions by means of predictive data generated through the ARIMA module. For 

example, when a transaction threshold is breached based on ARIMA forecasts, a smart contract 

can be invoked to kick off and initiate a verification process or give real-time alerts to 

stakeholders. 

 

Thus, blockchain technology is making smart contracts immune to tampering. Once deployed, 

the contract code and data are immutably fixed with respect to the transaction, which in turn goes 

a long way in reducing the probable chances of fraudulent and tampering activities. This crucial 

factor would apply for future financial environments after demobilization, when digital 

transaction footprints have increased considerably, along with establishments for malicious 

activities. Moreover, timestamping and cryptographic chaining of transactions will allow on-

demand audits of the transaction history all the way back, thus providing accountability and 

traceability. Another key application of Blockchain in smart contract deployment is real-time 

validation of transactions. Consensus mechanisms such as Proof of Work (PoW), Proof of Stake 

(PoS), or even more efficient protocols such as Practical Byzantine Fault Tolerance (PBFT), 

ensures that only legitimate transactions find way to the ledger. This validation process that 

never ceases readies the data for fraud detection and anomaly analysis within the ASC-Demonet 

framework. 

 

 

 

 

 

 

 

Figure 1. Blockchain‑Enabled Transaction Record 
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Figure 1. shows After the transaction histories are queried, they are displayed on the user's front 

end, which is basically the browser. This front end, acting on behalf of the user, submits the user 

request to a smart contract on the blockchain network. The smart contract executes the query 

evaluation logic (filtering by account, date, or transaction type) over the decentralized ledger. 

Each transaction is monitored through its life cycle and is entered on the Blockchain immutably, 

along with a cryptographic hash, thus ensuring data integrity and non-repudiation. After 

traversing the decentralized ledger, the smart contract responds to the browser with matching 

records and their hash values. These authenticated transaction entries are then displayed on the 

user interface, which allows the user to verify the authenticity of the record by comparing the 

hash. This is the end-to-end approach whereby data retrieval with smart contracts is automated 

and transparent, with its integrity benefiting from the security guarantees of the Blockchain. 

 

Therefore, the employment of blockchain technology enables interoperability among the various 

actors in the financial ecosystem, including banks and regulators where consumers are 

concerned. A smart contract is then designed to do a number of interfaces requiring complex 

multi-party interaction and the automation of compliance checks and even the terms of financial 

policies applicable by region or sector without human intervention. This renders the system not 

secure, efficient, and scalable, as well as adaptive to impending regulatory changes. In summary, 

blockchain technology does not only serve as a data storing mechanism under the ASC-Demonet 

model-it is the scaffolding on which autonomous, secure, and transparent execution of smart 

contracts will take place. This, of course, is achieved through decentralised architecture, 

cryptographic security, and real-time validation capabilities to ensure that digital payments are 

fast, cost-effective, trustworthy, and resistant to tampering, answering thorny challenges posed to 

digital transactions following the demonetization of currency. 

 

3.4 Advanced mathematical formulation 

ARIMA Forecasting Component 

The mathematical description of the ARIMA model is ARIMA (p, d, q), where: 

p=Autoregressive order (AR) 

 

d=The degree of differencing (to make the series stationary) 

 

q=Order of moving average (MA) 

 

The general definition of the ARIMA model for the time series 𝑌 is stated as 

 

𝛷(𝐵)(1 − 𝐵)𝑑𝑌𝑡 = 𝛩(𝐵)𝜀𝑡         (1) 

B B stands for backshift operator 

𝛷(𝐵) autoregressive operator 

𝛩(𝐵)moving average operator and εt  white noise error term 

d = number of differencing operation applied on Y to achieve its stationarity. 
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Blockchain-Smart Contract Component 

The central tenet of smart contracts is expressed as fixed sets of transactions, as initiated by 

certain parties. It shall execute the function fi, but the process shall be in vain, all with respect to 

the condition approach. Therefore, it should be recorded like this for the transaction-specific kind 

 

𝑆𝑖(𝑇𝑗) = {
𝑒𝑥𝑒𝑐𝑢𝑡𝑒(𝑓𝑖(𝑇𝑗)), 0, 𝑖𝑓 𝐶𝑖(𝑇𝑗) = 𝑇𝑅𝑈𝐸

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
         (2) 

 

 

Tj is the transaction; the ID itself is assigned this value. 

fi: the function, such as validation, alert, or record, it executes 

Ci: these are conditions typically based on transaction ceilings, weather forecast deviation 

cutoffs, or region-based protocols 

Anomaly Detection (Linking ARIMA + Smart Contracts) 

At, the anomaly score, is given by 

𝐴𝑡 =∣ 𝑌𝑡 − 𝑌^𝑡 ∣          (3) 

Finally, an anomaly gets flagged, providing that:  

𝐴𝑡 > 𝛼 ⋅ 𝜎𝑡         (4) 
  where σt is the prediction residual's standard deviation  

 and α is a tunable sensitivity parameter, for instance, α=2 for a 95% confidence interval 

On detection of any anomaly, smart contract Salert will be called in: 

 

Salert(𝑇𝑗) = {
Trigger alert/log, 0, if At > α ⋅ σt

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
         (5) 

 

Therefore, this model brings together predictive analysis and secure and rule-based transaction 

monitoring for the ASC-Demonet system, ensuring this part of the ASC-Demonet model will 

stay abreast of and respond to digital payment changes in the digital world, especially after 

demonetization. 

 

 

 

Algorithm: A Hybrid ARIMA and Smart Contract-Based Algorithm for Secure 

Forecasting and Monitoring of Digital Financial Transactions  

 

Input: Historical_Transaction_Data D, RealTime_Transactions T 

Output: Forecast_Report, Blockchain_Ledger, Anomaly_Log 

 

BEGIN 

 

  // Step 1: Data Preprocessing 

  Cleaned_Data ← Preprocess(D) 

 

  // Step 2: ARIMA Forecasting 

  ARIMA_Model ← Train_ARIMA(Cleaned_Data) 
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  Forecasted_Transactions ← ARIMA_Model.Predict(Future_Period) 

 

  // Step 3: Blockchain Initialization 

  Blockchain_Ledger ← Initialize_Blockchain() 

  Smart_Contract ← Define_Contract_Conditions() 

  Anomaly_Threshold ← Set_Threshold_Value() 

 

  // Step 4: Real-Time Transaction Monitoring 

  For each transaction T_i in RealTime_Transactions DO 

 

    IF Validate(T_i) == TRUE THEN 

 

        Forecast_Value ← Forecasted_Transactions[Date(T_i)] 

        Anomaly_Score ← ABS(T_i.Amount - Forecast_Value) 

 

        IF Anomaly_Score > Anomaly_Threshold THEN 

            Flag T_i as Anomaly 

            Log_Anomaly(T_i) 

            Trigger_Alert(T_i) 

        ENDIF 

 

        Execute_Smart_Contract(Smart_Contract, T_i) 

        Add_To_Blockchain(Blockchain_Ledger, T_i) 

 

    ELSE 

        Reject_Transaction(T_i) 

        Log_Error(T_i) 

    ENDIF 

 

  END FOR 

 

  // Step 5: Generate Policy and Trend Report 

  Forecast_Report ← Analyze(Blockchain_Ledger, Forecasted_Transactions) 

  Return Forecast_Report 

 

END 

 

Demonetization using ASC algorithm involves real-time recording and monitoring of post 

demonetization financial transactions through an integration of ARIMA forecasts and 

Blockchain based Smart Contracts. It starts with preprocessing historical data and forecasting 

future trends via ARIMA. Incoming transactions are then validated against their predicted values 

in order to discover whether anomalous transactions occur, and then safely recorded in a 

blockchain ledger via smart contracts. All anomalies or suspicious transactions are flagged and 

recorded, while regular reports will also be generated that would help inform policy and financial 

decisions. 
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4. Experimental Results 

The ASC-Demonet framework involves a dual-layer modeling of post-demonetization banking 

data, analyzing them through time-series forecasting coupled with security measures from a 

blockchain-based monitoring system. Using past transaction data, it models digital transaction 

volume forecasts using ARIMA algorithms to identify trends and predict future volumes and 

ends with the results covering important aspects such as the increase in adoption of digital 

payment services, peaks and troughs in transaction volumes during certain periods, and 

seasonality of financial activities as experienced after demonetization. The second stage involves 

monitoring and verification of real-time banking transactions through predefined smart contracts 

residing within the framework of a blockchain. Every transaction is compared against the values 

predicted by the ARIMA model. Contraventions above a defined threshold flag entries as 

anomalies, which may signify possible fraud in the case of system misuse, abnormal user 

behavior, or system-attributable irregularities. These entries are timestamped and are capable of 

fuelling instant alerts to financial authorities for further investigation. 

 

This type of analytical integration indeed provides potential leverage for banks and financial 

institutions to improve their digital finance portfolios after demonetization. It allows banks to 

connect the dots by analyzing transaction trends and usage patterns into an easily identifiable 

shape that helps them fit into new consumer behavior. The model provides secure digital 

transactions with records that cannot be tampered with and are immutable through blockchain 

technology. It, in addition, supports the enhancement of fraud detection by identifying real-time 

suspicious patterns and anomalies. These databases are also very helpful in transparent and 

accountable decisions based on policies. Full integration of predictive analytics with the 

decentralized verification of transactions gives both sight and security to the ASC-Demonet 

model addressing the twin challenges of foresight and financial integrity in post-demonetization 

banking systems due to transaction forecasting that would feed into banking fraud management 

systems. 

 

Table.1 Analysis of Daily Digital Transactions Using ASC-Demonet 

Date 

Predicted 

Value (₹ 

Cr) 

Actual 

Value  

(₹ Cr) 

Deviation 

(₹ Cr) 

Anomaly 

Detected 

Smart 

Contract 

Action 

20/04/2025 3250.00 3285.00 35.00 No 

Transaction 

Approved 

21/04/2025 3270.00 4030.00 760.00 Yes 

Alert 

Triggered 

22/04/2025 3300.00 3325.00 25.00 No 

Transaction 

Approved 

23/04/2025 3350.00 3385.00 35.00 No 

Transaction 

Approved 

24/04/2025 3370.00 4200.00 830.00 Yes 

Alert 

Triggered 
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Table 1 includes a comprehensive discussion on banking transactions after demonetization 

modeled using the ASC-Demonet. Each row compares predicted transaction values based on 

ARIMA forecasting with actual transaction values on the corresponding date. The discrepancy 

between the two is assessed to identify significant differences that might indicate anomalies. For 

instance, the exceptionally large discrepancy of ₹760 crore in prediction-actual values as of 

21/04/2025 set off an alarm saying that an anomaly was present. Thus, the alert mechanism 

would flag potentially fraudulent transactions patterns. Smaller deviations would be accepted as 

with, for instance, transactions on 20/04/2025 and 22/04/2025. Predictive forecasts combined 

with smart contract-based monitoring in ASC-Demonet would provide efficiency, safety in 

transaction verification, and identifier of outliers for enhanced fraud detection and prompt 

resolution of unusual financial activity. 

 

 

 
 

Figure 2. Analysis of Predicted vs Actual Transaction Values 

 

The given diagram illustrates the predicted and effective transaction worths in ₹ Crores for a 

span of five days (from 20th to 24th April 2025). The predicted values are marked in blue along 

a solid line whereas it is represented by a green dashed line for the actual values. The deviation 

of predicted values and actual values at every date is marked in red on the graph. The figure 

indicates large deviations from actuals on April 21 and April 24 with gaps of ₹760 Cr and ₹830 

Cr respectively, which points to unexpected high transaction volumes on these days. Such an 

analysis helps improve prediction models by identifying high-variance days. 
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4.2 Performance Comparison: ASC-Demonet Model Versus Conventional Banking 

Systems 

This comparison elucidates that with respect to performance, the ASC-Demonet model has a 

meritorious position above traditional banking systems in digitized financial transaction 

management post-demonetization. The ASC-Demonet model, which integrates ARIMA for 

forecasting while employing blockchain-based smart contracts for security, achieved higher 

forecasting accuracy and less MAPE (4.3%) when compared to traditional systems (8.2%). It 

detects more transaction anomaly (12%) and demonstrates higher fraud detection than standard 

systems (95%) as opposed to (75%) need to be developed by banking system. ASC-Demonet 

gives independent, high-security, tamper-proof transaction records and compliance tracking in 

real time, unlike centralized and manually audited traditional systems. The customization of the 

solution opens up a more adaptive, secure, and data-driven solution for modern financial 

ecosystems. 

 

Table 2. Comparison of traditional banking models 

Metric 
ASC-Demonet 

Model 

Traditional 

Banking 

Models 

Comments 

Forecasting 

Accuracy 

(MAPE) 

4.3% (Mean 

Absolute 

Percentage Error) 

8.2% 

(Traditional 

Linear Models) 

ASC-Demonet accurate 

forecasting utilizes all the 

time series advantages of 

ARIMA. 

Transaction 

Anomalies 

Detected 

12% of total 

transactions 

flagged 

3% of flagged 

transactions  

ASC-Demonet has a 

hybrid methodology; it 

finds more cases of an 

oddity as it continues 

increasing its chances of 

fraud detection 

Fraud 

Detection Rate 

95% (true 

positives) 

75% (true 

positives) 

ASC-Demonet has a 

higher fraud detection 

rate from a direct 

comparison of real time 

with the predicted values 

Transaction 

Security 

Blockchain 

(tamper-proof) 

Centralized 

databases 

(vulnerable to 

breaches) 

ASC-Demonet uses a 

decentralized ledger to 

achieve transaction 

security that is much 

bigger and better against 

fraud and hacking. 

 

Betterment witnessed in several dimensions regarding handling digital financial transactions as 

compared with the traditional banking systems while contrasting the ASC-Demonet model. The 

ASC-Demonet model signifies much more accurate forecasting with a much lower Mean 

Absolute Percentage Error (MAPE) of 4.3% against that of traditional models that score 8.2%. 
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Therefore, more accurate predictions of transaction trends are possible, which are important after 

demonetization for financial planning. Besides, the model is very good in detecting transaction 

anomalies and fraud among irregular activities by identifying 12% of them with a fraud detection 

rate of 95%, while in the traditional systems, the figure is less in anomalies detected, as well as 

with a lower detection rate of 75%. The introduction of blockchain technology thus makes all the 

financial records tamper-proof and real-time auditable. Unlike the conventional centralized 

banking systems that have all the susceptibility of breaches and lack transparency, the 

decentralized ledger of ASC-Demonet ensures integrity and trust with data. In addition to that, 

the model allows real-time data feeding, thus quickly adapting to the customer's behavior 

changes, whereas traditional models still rely on manual intervention to update. Furthermore, the 

ASC-Demonet model enables clients to access real-time regulatory compliance through smart 

contracts, thus leading to faster and more reliable financial oversight. However, the ASC-

Demonet framework is indeed a powerful, robust, secure, and futuristic framework for digitized 

payment management in a post-demonetization era. 

 

 

 
Figure 3. Predicted vs Actual Financial Transactions with Deviation (₹ Cr) – ASC-Demonet 

Monitoring 

 

The ASC-Demonet model compares the predicted and actual values of financial transactions 

between April 20 and April 24, 2025. Forecasting (ARIMA based) and actual transaction values 

are represented by line plots, while orange bars indicate the deviations between the two. On most 

days, the deviations stay within acceptable limits, thus affirming somewhat the predictive 

capability of our model. Nevertheless, two spikes in deviations were recorded on April 21 and 

April 24 of ₹760 Cr, and ₹830 Cr, respectively, which indicate some abnormal transactional 

behavior.These deviations were flagged as anomalies by the ASC-Demonet system, triggering 

alerts in smart contracts for further investigations. This graph showcases the model's ability to 
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predict and dynamically mark unusual behaviors, thereby ensuring secure and transparent 

supervision of digital transaction activities. 

 

4.3 Evaluation of ASC-Demonet Model Performance and Accuracy 

The ASC-Demonet model has three key measures for effectiveness and accuracy-anomaly 

detection rate, fraud detection accuracy, and mean absolute percentage error (MAPE). The model 

gave a MAPE of 4.3%, demonstrating highly efficient predictive ability with respect to the 

transaction trend. The hybrid architecture of the model detected anomalies in 12% of 

transactions, indeed a very high average compared to traditional ones. Furthermore, the ASC-

Demonet model achieved a fraud detection accuracy of 95%, assuring safe monitoring with real-

time alerts on the trigger of blockchain-enabled smart contracts. The results establish that it is 

very much robust to adapting to banking patterns post-demonetization and is greatly useful in 

achieving reliable and transparent digital financial workings. 

 

Table 3. Comparative Evaluation of ASC-Demonet and Traditional Banking Models 

Metric ASC-Demonet 
Traditional 

Models 

Forecasting 

Accuracy (MAPE) 4.30% 8.20% 

Anomaly 

Detection Rate 12% 3% 

Fraud Detection 

Accuracy 95% 75% 

Transaction 

Security 

High 

(Blockchain-

Based) 

Moderate 

(Centralized DB) 

Data Transparency 

Full 

(Immutable 

Ledger) Limited 

Real-Time 

Compliance Yes No 

 

Table 3 presents a rather conclusive examination of old banking systems vis-à-vis the ASC-

Demonet model across key performance parameters. The mean absolute percentage error 

(MAPE) is 4.3%, which refers to the forecasting of transaction trends that fall much behind the 

ASC-Demonet model, leaving traditional methods behind in tracking the absolute trends of 

transactions. The model shows distinct power in anomaly detection; detection rates at 12% and 

fraud detection accuracy at 95% are even better figures than traditional systems offer.  



LEX LOCALIS-JOURNAL OF LOCAL SELF-GOVERNMENT 
ISSN:1581-5374 E-ISSN:1855-363X  
VOL. 23, NO. 10(2025)                 

 

215 
 

 
 

Figure 4. Comparative Performance Analysis of ASC-Demonet and Traditional Banking Models. 

 

Figure 4 presents a comparative display of three important performance metrics, namely MAPE 

for forecasting accuracy, anomaly detection rate, and fraud detection accuracy, for the various 

models considered in this study. Most clearly ever, the ASC-Demonet model comes ahead of all 

the traditional banking systems across all performance measures. The ASC-Demonet model has 

the lowest MAPE of 4.3% compared to traditional models, which had 8.2% MAPE; thus, it is 

better at predicting financial transaction trends. Furthermore, ASC-Demonet detects anomalies at 

the rate of 12%, which is significantly higher than the 3% of classical systems, whereas it has an 

accuracy of 95% for fraud detection as against 75% of traditional models. The graph indicates 

that the combination of ARIMA and Blockchain-based smart contracts has provided enhanced 

analytical and security capabilities to the ASC-Demonet model. 

 

V Result and Discussion 

5.1 Implications of ASC-Demonet model for post-demonetization banking sector 

The ASC-Demonet model speaks volumes when it comes to managing transformational digital 

financial transaction components in the post-demonetization banking sector. By synergizing 

ARIMA forecasting and smart contracts on the Blockchain, it offers banks the chance to estimate 

transaction volumes with precision while in real time identifying anomalies regarding patterns of 

interest.This twin-layered system not only creates an environment for fraud detection but also 

ensures that all transactions get recorded into a secure, tamper-proof, decentralized ledger. Such 

incredible transparency would foster trust among the users and the regulators alike. Besides, the 

model facilitates real-time compliance to regulations, eases audits, and assists institutions in 

adjusting to changing financial behavior post-demonetization. Further, identifying the segments 

that need attention serves financial inclusion well. On the whole, ASC-Demonet enables 

financial institutions to access advanced analytics, rigorous security, and observational insight; 

this makes it the best tool to maintain integrity, efficiency, and inclusion in India's fast-emerging 

digital banking ecosystem. 
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Table 4. Evaluating Post-Demonetization Banking Reforms through the ASC-Demonet 

Model 

Component Key Impact Statistical Value 

Accessibility 

Boost to financial 

inclusion and 

increased digital 

banking 

37.37 crore Jan Dhan accounts 

(as of December 2023). 

UPI went from 0.1 million 

transactions in October 2016 to 

12.02 billion in December 2023. 

Security 

Security

 Increased 

become secure 

against cyber 

frauds 

Cybersecurity frameworks as 

mandated by RBI in 2017. 

Phishing frauds fell by 35% in 

2018-22 (according to RBI 

data). 

Confidence 

Confidence visibly 

increased in the 

people's minds and 

led them to 

become part of the 

formal banking 

setup. 

Post the demonetization, there 

was an increase of ₹4.3 lakh 

crore in deposits by banks 

(November 2016 - January 

2017). 

Digital payment volume grew by 

over 5 times from 2016 to 2023. 

 

The ASC-Demonet model, which stands for Accessibility, Security, and Confidence, is a strong 

framework to analyze the processes of structural and behavioral change among multiple 

stakeholders in the Indian banking scenario post-demonetization. Let us look at the evidence 

concerning the operational aspects. At the end of the year 2023, Jan-Dhan accounts exceeded 

37.37 crore. Such reach was never so extensive before. Further, it rapidly saw digital banking 

changes, and UPI transactions increased from a measly 0.1 million in October 2016 to over 12 

billion by December 2023.For the security part, more reliance on digital psychological platforms 

provoked regulatory reforms into strict cybersecurity regulations from Reserve Bank of India to 

reduce phishing and fraud incidences improved by about 35% from 2018 to 2022. Finally, there 

is confidence-in huge public deposits into the system-terms, approximately ₹4.3 lakh crore, after 

demonetization reaffirmed the faith in the banking system. Such data add credence to the 

argument that the ASC-Demonet model fit pen examination into bringing change in India's 

banking sector toward an inclusive, safe, and digitally empowered ecosystem. 
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Figure 5.Graphical Analysis of Banking Sector Transformation Using the ASC-Demonet 

Model" 

Through the lens of the ASC-Demonet model, Figure 5 illustrates the impact of demonetization 

on the Indian banking sector. In terms of Accessibility, the number of Jan Dhan accounts grew 

from around 26 crore to nearly 37.37 crore due to an aggressive drive toward financial inclusion. 

The same has been true for UPI transactions, which were negligible pre-demonetization (barely 

0.1 million), peaking now at more than 12 billion at the end of 2023, a massive shift toward 

digital ways of doing payments. In the Security dimension, deployment of sophisticated 

cybersecurity rules leads to a sharp drop in phishing and fraud cases by nearly 35% between the 

two time frames 2018 and 2022. Lastly, in terms of Confidence, public made significant 

investments into formal banks evidenced by a very sharp deposit rise of ₹4.3 lakh crore 

immediately after demonetization. The comparative visual thus perfectly and aptly encapsulates 

major considerable changes made across all three ASC-Demonet dimensions so as to portray 

how demonetization has completely transformed the banking environment in India, making it 

more accessible, secure, and trusted. 

 

5.2Potential Benefits and Challenges of Implementing the ASC-Demonet Model 

Table 5 hence provides a comparative picture of the similarity that the model creates in the post-

demonetization banking across three pillars--namely, Accessibility, Security, and Confidence- 

and is backed by statistical evidence. An increase to 37.37 crore Jan Dhan accounts having 

deposits above ₹1.6 lakh crore in the area of accessibility reveals a substantial progress in 

financial inclusion. However, considering that almost 20% of the population, especially those 

from rural areas, has no access to the Internet, it is a very serious hindrance for implementation. 

As a result of these security measures, 35% decreases in phishing incidents are observed, thereby 

indicating efficient frauds control as mandated by the RBI. In 2021, the cases of cyber crimes 

rose by 16%. Therefore, constant vigilance and updates are ever needed. In confidence, however, 

an increase of the volume of UPI transactions from 0.1 million to more than 12 billion 

transcribes a growing public faith in digital banking.Yet behavioral resistance, particularly in 

cash-endowed rural communities where cash usage still exceeds 60%, restricts complete 
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transition. Overall, while the ASC-Demonet model holds promise for transformation, the same 

lies heavily dependent on overcoming digital divides, setup/build cybersecurity nets, and 

creating financial literacy touch points across all grassroots actions going on. 

 

Table 5. Benefits and Challenges of Implementing the ASC-Demonet Model 

Component 
Potential 

Benefit 

Statistical 

Value 

Associated 

Challenge 

Statistical 

Indicator 

Accessibility 

Cashless access 

to financial and 

banking 

services 

37.37 crore Jan 

Dhan accounts 

with a value of 

1.6 lakh crore 

deposits (Dec 

2023) as an 

example. 

Internet 

availability is 

limited in 

villages 

20% of the 

population 

lacks the 

internet. 

Security 

Ensure 

property 

strengthens 

cyber, becomes 

less fraud 

reduction of 

phishing/fraud 

by 35% (2018-

2022, RBI). 

There is rising 

digital crime 

and evolving 

cyber threats, 

with a 16% 

increase in 

cyber frauds 

in 2021. 

Confidence 

Hence, users 

by analysis 

then may 

obtain public 

trust in digital 

form as well as 

formal banking 

systems 

this is under the 

context of UPI 

usage having 

increased from 

0.1 million in 

2016 to above 12 

billion per month 

in 2023. 

There is 

resistance to 

behavior 

behavioral 

resistance 

among 

older/rural 

populations. 

However the 

fact remains 

that cash 

usage in 

rural India 

remains 

above 60%. 

Overall 

Impact 

An initiative 

toward 

adopting cash-

free 

transaction-

based and 

transparent - 

inclusive 

economies in 

finance. 

Digital Money 

has grown 5x 

during 2016-

2023 

Regulatory 

and 

administrative 

complexity in 

consistent 

model 

enforcement.  

Thousands 

of diverse 

banking 

entities with 

varied 

capacities. 
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Figure 6. Comparative Analysis of Benefits and Challenges in Implementing the ASC-

Demonet Model 

 

The graph depicts all of the pros and cons associated with the ASC-Demonet model across its 

three important heads i.e Accessibility, Security, and Confidence. The eff="pro" is given as 

within the Accessibility part: benefit in creating 37.37 crore Jan Dhan accounts, widening the 

aspect of financial inclusion. Then again, the challenge remains as 20% of India's population is 

devoid of internet access, and hence, cannot access it through e-banking. On Security, there is a 

lot of improvement in digital protection as shown by a 35% reduction in phishing and fraud 

cases; however, that then conflicts a 16% rise in cyber crime in 2021, signifying that digital 

threats are throwing more challenges. The monthly outbursts of 12 billion UPI transactions throw 

a strong picture for Confidence as it builds a shift towards digital trust, yet cash is very much 

part of this case: 40% of the time, cash is used even in rural areas. This figure proves that there 

are explosive changes coming in with the ASC-Demonet model-the challenge in itself would be 

to find strategic interventions to define its implementation mode. 

Results present a much deeper evaluation of the model ASC-Demonet entitled 'Banking and 

Accreditations in India After Demonetization'. The model, built around Accessibility, Security, 

and Confidence, has shown a measurable progress in the areas of financial inclusiveness, digital 

transaction growth, and public trust. Such major improvements have been statistically and 

graphically established. For example, during the period, Jan Dhan accounts surged and UPI 

transactions saw exponential growth, alongside enhanced cybersecurity measures. The chapter, 

however, reveals an onward struggle with limited rural internet access, rise in cyber threats, and 

resistance to digital adoption on the other hand. The model provides an impactful base for 

sustainable digital banking transformation but requires further innovative and targeted policy 

interventions to reach maximum effectiveness. 
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The future research efforts in augmenting the efficiency and flexibility of the ASC-Demonet 

model will have to address new tech integrations like artificial intelligence, Blockchain, and 

machine learning for real-time fraud detection and data-driven personalization of banking 

services. The research could carry out region-specific digital infrastructure assessments to be 

able to see how best to customize access strategies, particularly in digitally lagging rural or tribal 

areas. An investigation into the area of cybersecurity could involve predictive models for cyber 

threats analysis and user behavior analytics towards outpacing the ever-growing evolving threats. 

Further studies into financial literacy campaigns and those psychological effects on consumer 

trust will add to this model's confidence pillar, especially for older and uneducated populations, 

while the other key area involves formulating a dynamic policy framework to dispense 

continuous feedback and adapt regulatory prescriptions based on the data collected through real-

world implementations. Finally, it can also undertake cross-country comparative studies to 

measure the model's performance against the global standards of best practices in digital 

financial revamping. These areas of studies will make the ASC-Demonet more resilient, 

inclusive, and responsive to the rapidly changing financial ecosystem. 

 

V. CONCLUSION AND FUTURE WORK 

Ascendancy of accessibility, security and certain confidence integrity is what comprises the 

ASC-Death Model. It is the means for bringing a comprehensive analytical framework in 

understanding and improving the post-demonetization banking ecosystem in India. The model 

consequently proves well to be an interesting area in terms of being data-backed evidence for 

understanding how indeed it can contribute towards effective financial inclusion, complementing 

the digital security infrastructure and restoring the credibility of formal banking in the 

masses.Through measurable and substantial improvements in Jan Dhan accounts, accelerated 

adoption of UPI, and an uptick in cybersecurity protocols, the Indian banking sector is now on its 

way to being inclusive and digitally robust. Nevertheless, problems continue to plague the 

system, such as the reduced infrastructure in the rural areas for digital technologies, an increase 

in cyber threats, and a resistance in the social behavior toward digital platforms. 

Future work will elaborate on the ASC-Demonet model to cater to emerging technologies like 

AI, Blockchain, and predictive analytical tools to prove beneficial for fraud detection and 

enhance user engagement. More gropus of research need to be carried out to create impact 

assessments of the financial literacy and confidence-building programs on the digital confidence 

of underrepresented communities. Adaptive regulatory frameworks are also required to evolve 

with fast real-time feedback and technological trends. Comparative case studies from abroad will 

help to benchmark and refine the model. Overall, the success of the ASC-Demonet model's 

evolution into a sustainable digital banking transformation tool of the future hinges on an ever -

evolving data-driven and inclusive approach. 
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