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Abstract

This research deals with the forecasting of pharmaceutical product sales in the Iranian
pharmaceutical industry using artificial intelligence. This research is an applied study conducted
with a quantitative approach. The data were carefully collected and analyzed to examine the
relationships and dependencies between therapeutic areas and the distributing and supplying
companies. The purpose of these analyses is to identify the active distributors in each therapeutic
area and to examine the impact of these activities on the success of pharmaceutical product sales.
Correlation matrices are used to understand the dependencies between distributors and suppliers
to help better manage inventory and optimize sales. Python software has been used in this
research as the main tool for data analysis and product sales forecasting in the Iranian
pharmaceutical industry. Forecasting models using artificial intelligence algorithms such as
regression and neural networks have accurately predicted sales trends, monthly growth rates, and
market share. This research emphasizes the importance of accurate sales forecasting for strategic
decision-making, optimizing resource allocation, and improving supply chain management in the
Iranian pharmaceutical industry. Based on the results obtained, the level of fluctuations in
pharmaceutical product sales was identified and the percentage of distribution companies'
dependence on the top five suppliers was determined. In addition, an index was defined for the
degree to which the distribution company's sales growth was aligned with industry growth.
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Extended Abstract

Introduction

This study investigates the performance and interdependence among pharmaceutical distribution
companies and their major suppliers in Iran’s pharmaceutical market. In the contemporary health
industry, efficient management of supplier—distributor relations is essential for sustaining growth,
reducing operational costs, and ensuring product availability. This research emphasizes the strategic
role of data-driven marketing and predictive analytics in understanding supplier dependency patterns,
sales fluctuations, and overall business dynamics. Recognizing the shortage of comprehensive
quantitative analyses in this domain, the study aims to provide empirical insights into the
proportionate sales share of leading suppliers and evaluate the alignment of distribution growth with
the industry’s macroeconomic trends.

Methodology

The research employs a quantitative analytical approach utilizing descriptive statistics, correlation
analysis, and predictive modeling techniques. A dataset encompassing monthly sales figures and
supplier shares was collected and examined using computational methods including trend analysis and
error measurement through Actual vs. Predicted and Residual vs. Predicted visual comparisons. The
analysis covered both historical and recent supply patterns to identify structural dependencies.
Moreover, CMGR (Compound Monthly Growth Rate) was computed across 3-, 6-, and 12-month
intervals to assess supplier performance stability and growth variability over time.

Findings

Results revealed that the distribution company Elite Darou exhibits a high dependency on the supplier
Actoverco, accounting for 86.56% of its total sales, which highlights critical vulnerability and limited
market diversification. The conformity index of 0.94 indicates a strong correlation between the
company’s growth and overall industry expansion. Predictive modeling successfully captured sales
fluctuations, displaying acceptable forecast reliability. Additionally, top-performing suppliers were
identified, and their market shares compared, providing clear evidence of concentration within the
distribution network. Key challenges included the absence of accessible data regarding competitors,
which limited marketing intelligence and hindered competitive forecasting.

Discussion

The findings are consistent with previous studies such as Albayrak et al. (2023) and Mana et al. (2023)
concerning inventory management and sales forecasting using artificial intelligence. The high supplier
dependency underscores the necessity for more balanced and data-informed supplier management
strategies to avoid supply disruptions and excess inventory costs. Increasing the number of distribution
contracts could potentially expand market coverage, but it also necessitates stronger coordination and
monitoring mechanisms to prevent inefficiencies and mismatched supply-demand cycles. The
integration of predictive analytics is shown to be valuable for identifying risks and opportunities in
supplier relationships.

Conclusion

The study concludes that effective sales monitoring and predictive modeling play crucial roles in
improving performance management and strategic decision-making for pharmaceutical distribution
firms. Strengthening information systems to collect real-time competitor data, diversifying supplier
portfolios, and adopting Al-enhanced forecasting tools can significantly enhance operational agility
and profitability. Future research is encouraged to expand on the variables affecting supplier
dependency by incorporating external market indicators, and to explore the long-term impact of digital
transformation on supply chain resilience in the pharmaceutical sector.
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Fit Index: 0.84, Rank: 3 Industry Growth Rate
6-month CMGR: 4.35%, 12-month CMGR: 1.55%
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—— Manth-over-Month Growth

Top 5 Distributors:
sual 313 83 jun, 1,031,845,884,540
ol gus 785,691,710,120
s i caad 763,452,457,300
sl pien, 418,518,235,320
e oot anil 5,020 plie cupie 267,844,922,560

MAH: 118 Glal
Number of Generic Names: 10
Number of Distributors: 32

Top 5 Products:
VALPROATE SODIUM TABLET, EXTENDED RELEASE
ORAL 333 mg/145 mg 2,188,090,721,120 (Value), 170,986,870

(aty)
LEVODOPA / BENSERAZIDE TABLET
ORAL 200 mg/30 mg  768,498,100,000 (Value), 26,289,700
(aty)
PAROXETINE (AS HYDROCHLORIDE)
TABLET ORAL 20 mg  560,070,906,960 (Value), 62,258,670

aty)
LEVODOPA / BENSERAZIDE TABLET

ORAL 100 mgy25 mg 43,312,587,700 (Value), 1,523,300

(aty)
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