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balance, forecast variables
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rolling_mean_amount 7drolling_std amount 30 e
d

oled L b STy olaw)frequency_last_30d .
(counterparty

days_since last tx e

3 sentence embeddings Ltext_features: TF-IDF
Slresg

(amount /] e

avg_amount of counterparty)
is_ weekend, day of month, month of year e

(=9

ratio to avg
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class Digital Accounting Al Architecture:

nn

SHlules Gy (egman Jogp piacw golpiin (5 lens
Jlezms

nn

def init_ (self):
self.layers = {

'data_ingestion": DatalngestionLayer(),
'preprocessing': PreprocessingLayer(),
'feature engineering': FeatureEngineeringLayer(),
'modeling": ModelingLayer(),
'explanation’: ExplanationLayer(),
'security': SecurityLayer()

Goloxo Luads saasy

(Data Ingestion 0315 (gjlwas LSO g cdb 0 Y Y
Layer)

class DatalngestionLayer:
def init_ (self):
self.data_sources= {

'structured: ['ERP Systems', 'Accounting Software',
'Database APIs'],
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{ sl 4 3
(Jlasus gl )0 eoan Ghso (il oslaul”
4 e (Sl Gl les g bosls coaS (5 ke b
Moglon (Jlo 6 el SS9 S8 (LS ot
10319 Wlog o
Lg7eosls (559040 4xd 2 ()
Ehas Ghee sladae = SVL S S L glaesls ©
JEERS
FBye & S praal > S5 Ailop O
Fseghan Ghgam bl Jolas ans 3 (Y
Suskd Sy = ol sleiel = g pdiees ©
bJoe (05 dgnr > Gl 0,555k 0
s (SIS s (¥
Sty Ao kB Vgsle s lane O
s ol ol — gjlus il O

VE-Y Sl /9D ol oolaid / 1Y 093 6



O 5 )bl sabis / Jlazas soldslua 4y Sl olslua JIDISS cua Segion Gbsd Jw &S

def create_behavioral features(self, data):
behavioral _features = {

'alie sloiasTs olaws'

"55‘%)3 el 0 dlie S’

ol B S sl

1 . 1
transaction_frequency
1 - !
amount_ratio

'counterparty_risk_score’'

}

return behavioral features

def create_text features(self, text data):
nlp_features = {
"tfidf vectors' : 'sla,ls ' TF-IDF,
'word_embeddings' : 'aslS slasilul>'
‘sentiment_scores' @ ' _wlus! slajlosl'

'named_entities'

}

el slacassrge
return nlp_features

(Modeling Layer) ST g g 3bw Jow :F 4y
class ModelingLayer:
def init (self):
self.model registry = {
'anomaly_detection': {

isolation_forest': ' ¢ jlulas JXz,
'autoencoder’: ' ,Ssg> 135 50,
"local_outlier_factor': ' oo (5 ,luial Jsle!,
'one_class_svm': 'SVM M5 G’

}s

'classification": {
'xgboost': 'XGBoost',

'random_forest’: ' dolay JKo,
'lightgbm": '"LightGBM',
'neural_networks': ' soac glaas !

}s

'forecasting': {
Istm": ' Gasaili-ol oS aladl> slaasliiy,
'prophet": 'Prophet’,
‘arima': '"ARIMA!,
'transformer’: ' o ;5000 55 (glo Joe'

b
}
(Explanation Layer) yuudi g gy oy cymn 10 4
class ExplanationLayer:
def generate explanations(self, model, data):
explanation methods = {
'feature_importance': 'SHAP, LIME',

'counterfactual': ' _a8lsas |3,
‘attention_visualization: ' slaJow ;0 a5 iules

'semi_structured":
Feeds'],

['Excel/CSV  Files', 'JSON/XML

"unstructured": ['PDF Documents', 'Scanned Images',
'Email Attachments']

}

self.ingestion_tasks = {
'validation' : 'laosls aJy| ‘Sz;,g)lf_zcl',
‘normalizatio ' : "' lacus 3 (g5l
'scheduling' : ',S843 il ,o ol
'streaming’ :

}

(Preprocessing 0515 53LwSly 9 (0310 5 g Y Y

5,00 eols b, bls '

Layer)
class PreprocessingLayer:
def data_cleaning(self, raw_data):
cleaning_operation = {
'handle_missing' : ool dghan gboosls ;Aiﬁ_u',
PSS s S, Bi

. 'u).\ Lngoé‘d WJJAA 9 ‘S’LMJLA.AMI7

'remove_duplicates'
'outlier_detection'

‘data_type_conversion ' : 'leosls g5 Jsou’

}

return cleaned data

def data_transformation(self, cleaned data):
transformations = {
‘normalization' ;' (ssae polie g3l b,
‘encoding' ' sla e (5,l350S waTero s,y '

'datetime_processing' :

}

return transformed_data

'oles sla Sy gl el

(Feature Engineering Layer) 559 owaige :¥ 4
class FeatureEngineeringLayer:
def create_temporal_features(self, data):
temporal_features = {
039, ¥ S i (peSila'
SESTYL S JECHP I e

"rolling_mean_7d'
'rolling_std_30d'
'day_of week' :'azan )'9)' ,
'is month_end' : 'Qo% oo 21",

'days_since last_tx' : "_,;';.SI)‘; u;}>—| 3 ansds slasg,

}

return temporal_features
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CREATE TABLE financial time_series (

record date DATE PRIMARY KEY,

total revenue DECIMAL(1S, 2),

total expense DECIMAL(15, 2),

net_balance DECIMAL(15, 2),

cash_flow DECIMAL(15, 2),

forecast variables JSON

ool zl youiwl b S g
feature schema = {
'basic_features': {

‘amount': ' ST 5 &l

‘amount _log": 'ales 3,5,

‘absolute_amount': ' slas &L’
¥

'temporal features': {
'day_of week': 'aas 4, (0-6),
'day_of month": 'els 34, (1-31),
is_weekend": ' ;yogs axin 5T,
is_month_end": ' 54 olo ,5T,
'days_since_last_tx": ' zS15 op 51 5l alold
}s

'behavioral features': {
'transaction_count_7d": ' j5, V (sl STy olaws
ALHdS,
'avg_amount_30d": 'aisdS o, ¥ il (KL,
'amount_std_30d": 'azs35 55, Ve sl Lae Bl youl,
'counterparty_frequency: ' O,b (gly Sl olaws
Sl
15

'contextual_features': {
'amount_ratio_to_avg" ' . Kle a4 ale o
b
'unusual_time_flag": ' Jsoxo yuf (yloj o2 s
'high_value_flag': "Vl als oz '
}9

'text_features': {
'description_length'": 'lxsgs Job,

'contains_suspicious_words'": 'S s SlolS 0424,
'sentiment_score": ' yin  gwlus! jLl

'rule_extraction': 'promai aclgd zl sl
H

return explanations

def create_user dashboard(self):
dashboard_components = {

‘alert_explanation”: ' laca LYo mossd,
'confidence_scores": ' ;,Lucobol (sla;Li!,

'interactive_analysis': ' Lolss >,
'feedback_mechanism': ' 5 IS 5,95 3L 558!

(Security Layer) oo g5 a1 3> 9 Sl :F Y
class SecurityLayer:
def init_ (self):
self.security measures = {
'encryption": {
at_rest's ' g% <> y0 0ol (5,5,

in_transit": ' J&sl o 5,5,

}

ccess_control”: {
'I’baC': L )_" ...' stjl.wé J n.: ,
‘attribute_based: ' e gwypws S

SRy
}s
‘audit_trail': {
'model_changes'": ' Jow &l s obo)),
'data_access”: "ools 4y (g s b
h
}

S ledbl Jaw g ools 7 ,b. ¥
Sy saesls ol Lowsiul

LS]LA c;l.foo.)b 6}5}40 A=

CREATE TABLE financial transactions (

transaction_id VARCHAR(50) PRIMARY KEY,

transaction_date DATE NOT NULL,

amount DECIMAL(15, 2) NOT NULL,

currency VARCHAR(3) DEFAULT 'IRR,

debit_account VARCHAR(20) NOT NULL,

credit account VARCHAR(20) NOT NULL,

counterparty id VARCHAR(50) NOT NULL,

description TEXT,

invoice_type ENUM('invoice', 'receipt', 'payment’,
‘other"),

payment terms INT,

vat_amount DECIMAL(10, 2),

is_fraud BOOLEAN DEFAULT FALSE,

created_at TIMESTAMP DEFAULT
CURRENT TIMESTAMP,

updated_at TIMESTAMP DEFAULT
CURRENT _TIMESTAMP ON UPDATE
CURRENT _TIMESTAMP

);

VE-Y Sl /9D ol oolaid / 1Y 093 &5
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deployment roadmap = {
'phase 1" {
'duration”: 'Y\ oL,
'objectives”: [' jbigal L adgl ol L ogame gbly
SETLNA
'metrics”: ['la_ill> slolis','adgl cols)' ol cds]

}3
'phase 2" {
'duration": '#-¥ olo',
'objectives: [ sgups’ 5 (55lwax LSS Lo Jgile dnwgs
o Jaw'],
'metrics":

ULV w ot LI llS
[[had,bn L8 e (2,

S rdyleie]

}’
'phase 3" {
'duration”: '\ Y-V oL,
'objectives: [, g 3lwaing’ S Jels
(5 3ksizns']
'metrics’: [ROI, ' 5 ,l0q5 cublB' ' Sl <uls)]

b
}

deployment_roadmap = {
'phase_1": {
'duration”: 'Y\ oL,
'objectives': [' u;:,}y,]' "d_:_js| u,%l-.'.)')" ,'o5.,\.>m bl
RUSLNE
'metrics': ['la iy ololid''adsl cols)’ Sl w89

'}7ha5672': {
'duration': '#-¥ oL,
'objectives: [ sgups’ ' (5 5lwax LSS Lo g5le dnwgs
o JoeT,
'metricss  [','adin ol Vaieew SIS
Sy eleia’]

}9
'phase 3" {
'duration”: '\ Y-V oL,
'objectives': [ oslwaing’ S JelS
6)Lu 'l]’

'metrics’: [ROI', ' 5 ,l0q5 culB' ' Sl <uls)]

2ol 25y s ylxe
8 2biy b yle

class EvaluationMetrics:
def classification_metrics(self, y_true, y_pred):
return {

‘accuracy'”: ' IS <8,

‘precision’: 'Cude C8Y,

recall’: ' Slg=1,3,

'f1_score": ';Lcl F1',

'auc_roc: ' Jswie ) <l ROC,

'auc_pr':' g yj <ol Precision-Recall'
H

def  anomaly detection_metrics(self,
ground_truth):
return {

'detection_rate": ' g Ll 2iS #

anomalies,

'false_positive rate": '3 Code &3,
isi e cdsK g

‘precision_at k':',0 c3sK 5,

1 1a1 L e woad

average_precision': ' :1.Slee <80

}

def forecasting_metrics(self, actual, predicted):
return {

'tmse': 'las Sl o 51 Skeo Al ),
'mae’: 'las 3las ;08 .Sl
'mape': ' 3lao slaz> wo 0 Sl
'r_squared”: ' (sl o pS'

}

F-Y. s gcws 2L, sl

business_metrics = {
‘efficiency improvement”: {

'time_savings": ' Slej 9>48,0,

'cost_reduction”: 'aiy ja ualS',

'throughput_increase”: ' Sllec o5 yiol3sl
}s

'accuracy improvement': {
‘error_reduction": 'Ua>  als’,

'fraud_prevention': &5 3l g S ol>,

‘compliance_rate": "ol 50 Cole, &)

3

'user_experience': {
'satisfaction_score': ' 5,5 cols ) jLal,

'adoption_rate": ' s pdy &5,

'trust_indicators": 'slezel lo oL

&Y VE-Y Sl /90 ol o leis / VY 093
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X = hstack([X_num.values, text_feat])

# 4. train anomaly detection (if unlabeled)

S0 = IsolationForest(contamination=0.01,
random_state=42)

iso.fit(X)

df['anomaly_score'] = -iso.decision_function(X) # higher
= more anomalous

# 5. supervised classifier (if label exists)
if'is_fraud' in df.columns:

y =df'is_fraud'].astype(int)

X train, X_test, y train, y_test = train_test_split(X, y,
test_size=0.2, random_state=42, stratify=y)

clf = RandomForestClassifier(n_estimators=200,
class_weight='balanced', random_state=42)

clf.fit(X train, y_train)

y_pred = clf.predict(X_test)

prec, rec,
precision_recall fscore support(y_test,
average='binary")

print("Precision:", prec, "Recall:", rec, "F1:", f1)

fl, ~ =
y_preda

joblib.dump(clf, 'rf _classifier.pkl’)

# save artifacts
joblib.dump(iso, 'isolation_forest.pkl')
joblib.dump(tfidf, 'tfidf vectorizer.pkl')

(839,15 wlwl ) b Jowo ol gl o o Ololpscion
«sloil sl (Autoencoder )& jasis e
Gowaal Jow b oS 5y dsolation Forest

ol

OCR Sl uslonst ols [ ool) gonadl @

sladas 5l oS o0

L sequence labelling (BiLSTM-CRF)
balé zliwl gl, transformer-based NER
S eslarul

cals glapiy oKl jeS L cols, Goks e

s « (embeddings sq,(cosine similarity)

el (Vb Calad (gl jpomeoncl Bouio
&sllely gly Prophet Jooss by i ®
39 yp 0,8lee (6l LSTM/Transformer b &5 o

FRVE N sosls

opas > 9 B (g
L LIME 5 25,5 sbjo sy SHAP 5l e
Geos sl Jow (ol attention-visualization
S € 00 ohlulus 4 b oS solarul

Al ool el bl Sl

Slp el Gl (oot silers g B oozl )
Jlzus Golalus )0 egtan (h9a piusw (2Ll g dxwg
S o0 2l 2

SOl (Lo g Joo (IS (Mnl) WS, 7
1. LOAD raw data from ERP / CSV / OCR
2. CLEAN & VALIDATE data
3. FEATURE_ENGINEERING:
- numeric features
- temporal features
- text embeddings (from invoice_text)
4. TRAIN / LOAD MODELS:
- if supervised labels available:
train classifier (XGBoost / RandomForest)
- for anomaly detection:
train autoencoder / IsolationForest
. EVALUATE on holdout set using chosen metrics
. DEPLOY model + explanation module (SHAP)
7. ON NEW TRANSACTION:
- preprocess -> compute features
- get score from classifier / anomaly detector
- if score > threshold -> create alert with explanation
- log user feedback; optionally use for online retraining

N D

i tgarh plee @ 2l JB) el o5 cdsl
(&) gbalbuts

# scaffold ai accounting.py

import pandas as pd

import numpy as np

from sklearn.model selection import train_test_split
from sklearn.ensemble import IsolationForest

from sklearn.ensemble import RandomForestClassifier

from sklearn.feature extraction.text import
TfidfVectorizer
from sklearn.metrics import

precision_recall fscore support, roc_auc_score
import joblib

# 1. load
df = pd.read_csv('transactions.csv', parse_dates=['date'])

# 2. basic cleaning

df = df.drop_duplicates(subset="transaction_id')
df['amount'] = pd.to_numeric(df['amount'],
errors='coerce')

df = df.dropna(subset=['amount', 'date'])

# 3. feature engineering (example)

df'day of week'] = df]'date'].dt.weekday
dff'is_weekend'] =
dff'day_of week'].isin([5,6]).astype(int)

dff'amount log'] = np.log1p(df]'amount'])

# text features
tfidf = TfidfVectorizer(max_features=500)
text feat = tfidf.fit transform(df]'description'].fillna(' "))

# join numeric + text (simple example)
X _num = df[['amount_log',"is weekend']]
from scipy.sparse import hstack
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Jbo S 5 i Sgae
S ;o XGBoost s LSTM 5 sisiws Somion sloJow
ALl g aLBls (n95 o Slec dlale slaas jo 5 0d 0L >
Sy AN 3 2eS 4 (MAPE) s i sl

(dEB Copde Gl Wlge Gmoie cdy o)
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Abstract

Digital transformation over the past decade has profoundly reshaped the accounting profession and paved the
way for the emergence of digital accounting. With the increasing volume and complexity of financial data, the
need for intelligent tools to process, analyze, and support financial decision-making has become more critical
than ever. Accordingly, the present study aims to examine the application of artificial intelligence in digital
accounting and analyze its impact on the accuracy, speed, and quality of financial reports through a proposed
artificial intelligence model.

In this study, the role of machine learning—based technologies, neural networks, and natural language
processing in enhancing accounting systems is first explained through a review of the theoretical literature.
Subsequently, a proposed artificial intelligence algorithmic model is designed, in which financial data, after
preprocessing, are analyzed using hybrid algorithms such as XGBoost and Isolation Forest to identify
anomalous patterns. The findings indicate that the use of these models significantly increases accuracy in
detecting errors and financial fraud while reducing information processing time.

The results also suggest that the successful implementation of artificial intelligence in accounting, in
addition to technological infrastructure, requires the training of digital accountants, the development of data
security policies, and trust in explainable algorithms.

Overall, artificial intelligence is not a replacement for accountants but rather a powerful tool for enhancing
efficiency, transparency, and intelligent decision-making in the digital financial system.

Keywords: Artificial Intelligence, Digital Accounting, Machine Learning, Fraud Detection, Intelligent
Financial Reporting
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