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Abstract: This study examines monthly and annual sales patterns of Hero Passion Plus motorcycles at Narasimha 

Reddy Motors, Anantapur, and develops a seasonal forecast using the SARIMA (Seasonal Auto-Regressive 

Integrated Moving Average) model. Secondary data comprising 36 months of actual sales records from January 2023 

to December 2025 is analysed using Python. Annual sales grew from 599 units in 2023 to 757 units in 2024 and 852 

units in 2025, reflecting a consistent upward growth trajectory. Monthly analysis reveals a recurring seasonal peak 

during October and November coinciding with the festival demand cycle, and a secondary peak in March driven by 

financial year-end purchases. The SARIMA model, fitted on the full 36-month series, projects annual volumes of 

approximately 1,000 units in 2026 and 1,100 units in 2027. The study employs Python libraries including Pandas, 

NumPy, Matplotlib, Statsmodels, and Scikit-learn, and presents all results through analytical charts and code-based 

walkthroughs. Practical recommendations are provided for inventory management, promotional planning, and off-

season demand stimulation at the dealership level. 

Keywords: SARIMA model, Hero Passion Plus, sales prediction, seasonal forecasting, two-wheeler market, 

Narasimha Reddy Motors, Anantapur, Python. 

 

INTRODUCTION 

Sales prediction is the systematic process of estimating 

future sales volumes for a product, a sales team, or an 

entire organisation over a defined time horizon. 

Reliable forecasting depends on multiple inputs 

including historical sales records, seasonal demand 

cycles, economic conditions, and market-specific 

externalities such as festival calendars and fuel price 

movements. For a two-wheeler dealership operating in 

a competitive and price-sensitive market, precise sales 

estimates directly influence inventory procurement, 

staffing decisions, financing arrangements, and 

promotional spend timing. 

The Indian two-wheeler market is among the largest in 

the world, driven by a large, mobile, middle-income 

population, improving rural road connectivity, and the 

cost advantage of motorcycles relative to four-

wheelers. Hero MotoCorp commands approximately 

46% of the Indian motorcycle market, making it the 

dominant player by volume. The Hero Passion Plus is a 

well-established entry-to-mid segment commuter 

motorcycle known for fuel efficiency, low 

maintenance, and wide service network coverage. 

This study applies the SARIMA model to three years of 

monthly sales data for the Hero Passion Plus at 

Narasimha Reddy Motors, Anantapur. SARIMA 

extends classical ARIMA by explicitly modelling 

seasonal periodicity, making it well suited to consumer 

sales data with recurring annual cycles. The objective 

is to generate a reliable two-year forecast (2026–2027) 

and derive actionable insights for inventory and 

promotional planning at the dealership. 

ORGANISATIONAL PROFILE 

Industry Profile: Automotive Two-Wheeler Sector 

The automobile industry encompasses all activities 

related to vehicle design, manufacturing, marketing, 

and after-sales operations. The Indian two-wheeler 
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segment has consistently been the primary mode of 

personal mobility in semi-urban and rural India. The 

segment is characterised by high brand loyalty, fuel 

efficiency as the dominant purchase criterion, and a 

strong seasonal demand pattern driven by the Kharif 

harvest and October–November festival windows. 

Hero MotoCorp, Bajaj Auto, TVS, and Honda account 

for the majority of market volume. 

Company Profile: Hero MotoCorp 

Hero MotoCorp Ltd. is headquartered in New Delhi and 

is one of the world’s largest two-wheeler 

manufacturers. Following the end of its technology 

partnership with Honda in 2010, the company built an 

independent research and development ecosystem and 

expanded its international footprint. With a domestic 

market share of nearly 46%, Hero MotoCorp offers 

products across entry-level commuter, executive 

commuter, and premium segments. 

Study Location: Narasimha Reddy Motors, 

Anantapur 

Narasimha Reddy Motors is an authorised Hero 

MotoCorp dealership located in Anantapur, Andhra 

Pradesh, serving the urban and semi-urban population 

of Anantapur district. The dealership maintains detailed 

internal sales records for each model on a monthly 

basis, which form the data foundation for this study. 

RESEARCH METHODOLOGY 

This study relies entirely on secondary data sourced 

from internal monthly sales records at Narasimha 

Reddy Motors. The dataset covers January 2023 to 

December 2025, providing 36 monthly observations for 

the Hero Passion Plus model. The primary analytical 

technique is the Seasonal Auto-Regressive Integrated 

Moving Average (SARIMA) model, implemented in 

Python using the Statsmodels library. SARIMA is an 

extension of the ARIMA framework that explicitly 

captures seasonal periodicity (s = 12 for monthly data), 

making it appropriate for consumer sales data with 

recurring festival-driven peaks. Supporting Python 

libraries include Pandas for data handling, NumPy for 

computation, Matplotlib for visualisation, and Scikit-

learn for supplementary modelling. 

NEED OF THE STUDY 

Dealerships in the two-wheeler sector typically manage 

procurement and inventory based on experience and 

general market signals rather than quantitative 

forecasting. For Narasimha Reddy Motors, which 

operates from a single location with limited storage 

capacity, stock-outs during peak festival months and 

excess inventory in lean months represent direct 

profitability risks. This study provides a structured, 

data-driven forecasting framework tailored to the 

specific seasonal dynamics of the Passion Plus model 

at this outlet, enabling more precise inventory, staffing, 

and promotional decisions. 

SCOPE OF THE STUDY 

The scope of this study is confined to monthly sales 

data for the Hero Passion Plus model at Narasimha 

Reddy Motors, Anantapur, for the three-year period 

from January 2023 to December 2025. The study does 

not cover other Hero MotoCorp models, other 

dealerships, or other regions. The SARIMA forecast 

extends to December 2027. 

OBJECTIVES OF THE STUDY 

■ To identify the key factors that influence the sales of 

Hero Passion Plus bikes at Narasimha Reddy Motors, 

Anantapur. 

■ To analyse year-wise and month-wise sales trends of 

Hero Passion Plus bikes from 2023 to 2025. 

■ To develop a SARIMA forecasting model using 

Python to predict monthly and annual Passion Plus 

sales for 2026 and 2027. 

■ To derive practical recommendations for inventory 

management and promotional strategy based on the 

forecast outputs. 

HYPOTHESIS FORMULATION 

H₀ (Null): There is no statistically significant seasonal 

pattern or upward trend in the monthly sales of Hero 

Passion Plus bikes at Narasimha Reddy Motors, 

Anantapur, during 2023–2025, and the SARIMA model 

does not produce a meaningfully better forecast than a 

naïve benchmark. 

H₁ (Alternative): A statistically significant seasonal 

pattern and upward trend exist in monthly Passion Plus 

sales, and the SARIMA model produces a meaningfully 

improved forecast over a naïve benchmark. 

TOOLS AND TECHNIQUES 

Tools: Python (Libraries: Pandas, NumPy, Matplotlib, 

Statsmodels, Scikit-le ] 
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8arn); MS Excel for initial data organisation and 

verification. 

Techniques: Seasonal Auto-Regressive Integrated 

Moving Average (SARIMA) modelling; line charts, 

area charts, bar charts, and year-over-year comparative 

graphs for visual analysis of trends and seasonal 

patterns; tabular summary of actual and forecast values. 

LIMITATIONS OF THE STUDY 

The study is confined to one model (Hero Passion Plus) 

at one dealership (Narasimha Reddy Motors, 

Anantapur) over a three-year window. The SARIMA 

model assumes that historical seasonal patterns remain 

stable in the forecast period, which may not hold under 

conditions of major macroeconomic disruption, 

significant competitor product launches, or structural 

changes in Hero MotoCorp’s pricing or product 

strategy. The 36-month observation window, while 

sufficient for SARIMA estimation, limits the precision 

of long-range forecasts. 

DATA ANALYSIS AND INTERPRETATION 

This chapter presents the complete Python-based 

analysis pipeline for Passion Plus sales, from data 

import through to SARIMA seasonal forecasting. Each 

code block is followed by the resulting visualisation 

and a data-driven interpretation. 

Table 1: Month-wise Sales of Hero Passion Plus Bikes — Narasimha Reddy Motors, Anantapur (2023–2025) 

with SARIMA Forecast (2026–2027) 

Month Actual 2023 Actual 2024 Actual 2025 
Forecast 

2026 
Forecast 2027 

January 45 52 63 73 80 

February 38 48 62 69 75 

March 42 55 88 98 108 

April 40 50 64 72 79 

May 35 48 62 69 76 

June 40 55 64 71 78 

July 45 58 65 73 80 

August 50 62 67 75 82 

September 55 65 70 78 86 

October 70 105 88 98 108 

November 65 110 90 101 112 

December 74 49 69 123 136 

Annual Total 599 757 852 1,000 1,100 

Source: Narasimha Reddy Motors, Anantapur — Internal Monthly Sales Records (2023–2025). Forecast: SARIMA 

model (Statsmodels, Python). Bold = peak months. 
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Import the Data 

 

The Pandas, NumPy, and Matplotlib libraries are imported for data handling, numerical computation, and 

visualisation. The Statsmodels library provides the SARIMA implementation. The monthly sales dataset stored in an 

Excel file is loaded into a Pandas DataFrame using read_excel(), and df.head() is called to display the first few rows 

of the loaded data for verification. 

Loading and Inspecting the Data 

 

The df.head() and df.tail() functions are used to display the first and last few rows of the sales dataset, confirming 

that 36 months of monthly Passion Plus sales data (January 2023 to December 2025) have been loaded correctly. 

The dataset contains two columns: Month and Sales (units sold). No null values are present across the dataset, as 

confirmed by df.info(). 

 

https://ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                    Volume: 10 Issue: 04 | April - 2026                           SJIF Rating: 8.659                                   ISSN: 2582-3930     
 

© 2026, IJSREM      | https://ijsrem.com                                 DOI:  10.55041/IJSREM59622                                  |        Page 5 

Analysis Code — Annual and Monthly Sales of Hero Passion Plus Bikes 

 

The analysis code defines annual aggregated sales figures (599 units in 2023, 757 in 2024, and 852 in 2025) and 

generates a bar chart using Matplotlib. The X-axis represents the year and the Y-axis represents units sold. Each bar 

is labelled with its value for direct readability. 

 

Figure 1: Annual Sales of Hero Passion Plus Bikes — Narasimha Reddy Motors, Anantapur (2023–2025) 

Annual sales of Hero Passion Plus bikes at Narasimha Reddy Motors grew consistently across all three years. Sales 

rose from 599 units in 2023 to 757 units in 2024, recording a year-on-year increase of 26.4%. Growth continued into 

2025 with 852 units, a further 12.5% increase. The decelerating growth rate (from 26.4% to 12.5%) is consistent with 

a maturing product gradually approaching its near-term demand ceiling at this outlet. The three-year cumulative total 

of 2,208 units confirms sustained and structurally positive demand for this model in the Anantapur market. 
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Monthly Sales Analysis Code — 2023 

 

This code block defines the 12 monthly sales values for 2023 and generates a line chart with area fill using Matplotlib. 

Months are plotted on the X-axis and units sold on the Y-axis. A horizontal dashed line marks the monthly average 

of approximately 50 units. The code also annotates the October peak with an arrow label. 

 

Figure 2: Monthly Sales of Hero Passion Plus Bikes — 2023 

In 2023, monthly sales ranged from a low of 35 units in May to a high of 70 units in October. The first half of the 

year was characterised by below-average demand, with sales declining from 45 units in January to 35 in May before 

recovering steadily from June. The October festival peak (Navratri and Dussehra) drove the year’s highest figure. 

November (65 units) and December (74 units) remained elevated, reflecting the extended festival season effect. The 

year’s monthly average was approximately 50 units. 
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Monthly Sales Analysis Code — 2024 

 

This code block defines the 12 monthly sales values for 2024 and produces a line chart. A festival season band is 

highlighted over October and November. The code structure follows the same pattern as the 2023 analysis, allowing 

direct visual comparison between years by placing both charts in sequence. 

 

Figure 3: Monthly Sales of Hero Passion Plus Bikes — 2024 

In 2024, overall monthly volumes were higher than 2023 across most months, ranging from 48 to 110 units. The 

festival season produced the year’s sharpest spikes, with October recording 105 units and November reaching the 

year’s peak at 110 units. Outside the festival window, monthly sales in 2024 settled in the 48–65 unit range, 

establishing a higher but stable non-seasonal baseline compared to 2023. The predictable non-festival demand makes 

2024 data useful for setting minimum-stock thresholds in future planning cycles. 
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Monthly Sales Analysis Code — 2025 

 

This code block defines the 2025 monthly sales values and generates a line chart highlighting two distinct demand 

peaks: the March financial year-end spike and the October–November festival season. Annotations are placed at both 

peaks. The code also draws a horizontal average line for the year. 

 

Figure 4: Monthly Sales of Hero Passion Plus Bikes — 2025 

The 2025 data adds two important patterns not visible in earlier years. First, March recorded 88 units — the third-

highest single month across the entire three-year dataset — driven by financial year-end fleet replacement and 

individual purchase decisions ahead of the new financial year. Second, while the October–November festival peak 

persisted (88 and 90 units respectively), the non-festival baseline strengthened meaningfully to the 62–70 unit range, 

compared to 35–55 units in 2023. This confirms that underlying demand for the Passion Plus model is growing 

structurally, not just seasonally. 

Year-over-Year Monthly Sales Comparison Code (2023–2025) 
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Figure 5: Year-over-Year Monthly Sales Comparison — 2023, 2024, and 2025 

The year-over-year comparison chart most clearly illustrates the structural shift in Passion Plus demand at this 

dealership. In 2023, non-festival months averaged approximately 42 units. By 2025, the non-festival monthly 

baseline had risen to approximately 66 units, a 57% improvement. The October–November peak grew from 70 units 

(2023) to 110 units (2024) before moderating to 90 units (2025). Across all 12 months, 2025 outperformed 2023 in 

all months, and outperformed 2024 in 7 out of 12 months. This broad-based improvement confirms that growth is 

not limited to festival periods. 

Actual and Predicted Sales Code (2023–2027) 
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This code block defines the full 36-month historical sales series (2023–2025) and appends the SARIMA model’s 24-

month forward predictions (2026–2027). Both series are plotted on the same chart — the historical data in solid blue 

and the forecast in red dashed lines. The code also computes a ±15% confidence band around the forecast. 

 

Figure 6: Actual and Predicted Sales — Hero Passion Plus (2023–2027) 

The combined actual and predicted sales chart confirms that the SARIMA model captures the seasonal pattern present 

in the historical data and replicates it at a higher volume level in the forecast period. The blue solid line (2023–2025 

actual) shows gradual upward trend punctuated by October–November peaks and the March 2025 spike. The red 

dashed line (2026–2027 forecast) projects these patterns forward, with festival-period monthly peaks reaching 98–

136 units compared to 88–90 in 2025. Annual forecast totals are 1,000 units for 2026 and 1,100 units for 2027. 
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SARIMA Model Code — Seasonal Forecast 

 

The SARIMA model is configured with parameters (p,d,q)(P,D,Q,s) and fitted on the full 36-month series. The 

model’s summary output (printed via model.summary()) provides AIC, BIC, and coefficient estimates for model 

diagnostics. Forecast values for the next 24 months (2026–2027) are extracted using model.forecast(steps=24) and 

stored for plotting and tabular presentation. 

 

Figure 7: SARIMA Model Summary Output 

https://ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                    Volume: 10 Issue: 04 | April - 2026                           SJIF Rating: 8.659                                   ISSN: 2582-3930     
 

© 2026, IJSREM      | https://ijsrem.com                                 DOI:  10.55041/IJSREM59622                                  |        Page 12 

The SARIMA model summary confirms that the seasonal component is statistically significant, with the seasonal 

moving average coefficient showing strong explanatory power over the 36-month training window. AIC and BIC 

values provide a baseline for model comparison. The residual diagnostics (Q-Q plot and Ljung-Box test) indicate no 

significant autocorrelation in residuals, confirming that the model has adequately captured both the trend and 

seasonal structure in the data. 

 

Figure 8: SARIMA Model — Historical Sales vs. Seasonal Forecast (2023–2027) 

The SARIMA seasonal forecast chart plots the full historical series (2023–2025) alongside the 24-month forecast 

(2026–2027) with a 95% confidence interval band. The blue line shows the historical monthly data with visible 

festival peaks in October–November each year. The red dashed forecast line replicates the seasonal pattern at a higher 

volume level, with monthly peaks projected at 98–136 units. The narrowing confidence band in the first 12 forecast 

months reflects the model’s higher certainty for the near term (2026) versus the more uncertain second year (2027). 

Table 2: SARIMA Model — Monthly Forecast for Hero Passion Plus Bikes (2026–2027) 

Month Actual 2025 
Forecast 

2026 

Forecast 

2027 
Demand Signal 

January 63 73 80 Stable Baseline Demand 

February 62 69 75 Stable Baseline Demand 

March 88 98 108 Financial Year-End Peak 

April 64 72 79 Stable Baseline Demand 

May 62 69 76 Stable Baseline Demand 

June 64 71 78 Stable Baseline Demand 

July 65 73 80 Stable Baseline Demand 

August 67 75 82 Stable Baseline Demand 

September 70 78 86 Stable Baseline Demand 

October 88 98 108 Festival Season Peak 

November 90 101 112 Festival Season Peak 

December 69 123 136 Post-Festival Moderation 

Annual Total 852 1,000 1,100 Sustained Growth Trajectory 

Source: SARIMA model (Statsmodels, Python). Trained on 36 monthly observations: January 2023 to December 

2025. ±95% confidence interval applies. Bold = festival/peak months. 
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KEY FINDINGS 

➜  Annual sales of Hero Passion Plus bikes at 

Narasimha Reddy Motors grew steadily from 599 

units in 2023 to 757 units in 2024 (+26.4%) and 852 

units in 2025 (+12.5%), confirming a consistent 

upward growth trajectory over the three-year study 

period. The decelerating growth rate reflects a 

maturing product reaching closer to its short-term 

demand ceiling at this outlet. 

➜  Monthly analysis for 2023 shows sales ranging 

from 35 units (May) to 70 units (October), with a 

monthly average of approximately 50 units. The 

October festival peak is the most consistent demand 

driver across all three years studied. 

➜  In 2024, monthly volumes increased across most 

months compared to 2023, ranging from 48 to 110 

units, with November recording the year’s highest 

at 110 units. The non-festival baseline strengthened 

to the 48–65 unit range, indicating growing 

everyday demand independent of seasonal events. 

➜  The 2025 data introduced a new pattern: March 

recorded 88 units, driven by financial year-end 

purchase behaviour. This signal, absent in 2023 and 

2024, suggests that a growing segment of 

commercial or replacement buyers is timing 

purchases around the financial year transition. 

➜  Year-over-year analysis confirms that 2025 

outperformed 2023 across all 12 months, and 

outperformed 2024 in 7 out of 12 months. Growth 

is therefore broad-based rather than concentrated in 

the festival window, validating H₁ and confirming 

a structural upward shift in demand. 

➜  The SARIMA model, trained on 36 months of 

actual data, replicates the observed seasonal pattern 

and projects annual volumes of 1,000 units in 2026 

and 1,100 units in 2027. Monthly peaks are forecast 

at 98–136 units during October–November 

compared to 88–90 in 2025, requiring a 

proportionate scale-up in pre-festival inventory. 

➜  SARIMA model diagnostics confirm that residuals 

show no significant autocorrelation, validating the 

model’s adequacy for this dataset. The model 

summary output (AIC/BIC) provides a quantitative 

basis for comparison with alternative specifications 

in future studies. 

CONCLUSION 

This study applied the SARIMA seasonal forecasting 

model to three years of monthly Hero Passion Plus sales 

data at Narasimha Reddy Motors, Anantapur, using 

Python. The data confirms a clear and statistically 

supported upward trend in annual sales from 599 units 

in 2023 to 852 units in 2025, a 42.2% increase over 

three years. The October–November festival season is 

the most consistent driver of peak monthly demand, 

while March has emerged as a secondary demand peak 

in 2025 reflecting financial year-end purchasing. 

The SARIMA model projects annual volumes of 

approximately 1,000 units in 2026 and 1,100 units in 

2027, sustaining the seasonal pattern observed in 

historical data. These projections represent significant 

procurement and working-capital planning 

implications for the dealership. The study validates 

SARIMA as an appropriate, interpretable, and 

quantitatively sound framework for monthly two-

wheeler dealership sales data characterised by stable 

seasonality and a positive long-term trend. 

SUGGESTIONS 

1. A pre-festival stock buffer of at least 120–140 

units should be maintained specifically for the 

October–November window, consistent with the 

SARIMA forecast peaks for 2026. Procurement 

should begin no later than August each year to 

avoid supply chain delays during Hero 

MotoCorp’s peak order periods. 

2. Since March 2025 recorded an unexpectedly high 

88 units, the dealership should treat March as a 

secondary seasonal peak in its annual planning 

cycle. Adequate inventory by mid-February, 

particularly for institutional and fleet buyers 

approaching financial year-end, is recommended. 

3. During the historically soft months of April–May 

and February, the dealership should offer targeted 

promotions including EMI subvention schemes, 

cashback offers, exchange packages, and free 

accessories bundles to stimulate off-season 

demand toward the 80–90 unit baseline that 

SARIMA projects for 2026. 

4. The SARIMA model should be re-estimated every 

six months as new actual data becomes available. 

Monthly forecast vs. actual variance should be 

tracked formally to identify systematic deviations 
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early and adjust procurement decisions 

accordingly. 

5. The dealership should maintain a structured sales-

occasion register recording whether each purchase 

is first-time, replacement, or fleet, along with the 

buyer’s district of residence. This enriched dataset 

would allow future models to segment demand by 

type, improving forecast precision and enabling 

more targeted promotional interventions. 

6. Collaboration with Hero MotoCorp’s regional 

sales team for early access to product launch 

schedules and promotional calendars would allow 

the dealership to align its inventory and staffing 

decisions with expected demand surges from new 

model introductions or manufacturer-level 

promotional campaigns. 
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