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Abstract
Seasonal marketing plays a pivotal role in retail performance, particularly for global retailers like
Walmart, whose weekly sales are significantly shaped by holiday-driven campaigns. Despite the
widespread use of holiday promotions, limited empirical evidence exists on their causal impact on sales
when accounting for economic and environmental moderators, such as the CPI, fuel prices,
unemployment, and temperature. This study addresses this critical gap by developing and validating the
Seasonal Marketing Impact Framework (SMIF), a model designed to evaluate the direct, moderating,
and interactive effects of seasonal marketing on retail outcomes.

Using a longitudinal dataset of Walmart’s weekly sales and applying a combination of SARIMAX
modeling and difference-in-differences (DiD) methodology, this study establishes that holiday
campaigns significantly increase sales performance, even after controlling for external macroeconomic
influences. Notably, the study finds that variables such as temperature and CPI exert a stronger influence
during holiday weeks, confirming the moderating role of the Holiday Flag. In contrast, fuel prices and
unemployment marginally affect sales with limited contextual sensitivity.

The findings contribute both theoretically and practically by offering a robust causal explanation of how
and when seasonal marketing is effective. For practitioners, this study offers actionable insights for
forecasting, promotional timing, and campaign localization. By integrating external data with internal
planning, Walmart and similar retailers can enhance their marketing ROI, even in economically
uncertain times. This study advances the academic discourse on retail analytics and offers a replicable
model for high-impact promotional analysis in the global retail sector.

keywords for research paper: Seasonal Marketing, Causal Time-Series Analysis, Walmart Weekly
Sales, SARIMAX Model, Holiday Promotions, Retail Forecasting

1. Introduction

Retail markets today are highly dynamic, driven not only by product offerings and customer engagement
but also by the timing and context of consumer interaction, especially during seasonal periods. Among
large-scale retailers, Walmart stands out as a prime example of a business whose performance is heavily
influenced by time-sensitive promotional events such as Black Friday. These seasonal marketing
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strategies, timed to align with major holidays such as Thanksgiving and Christmas, have emerged as
vital tools to boost consumer spending and brand visibility (Jeswani, 2020; Sujata & Menachem, 2017).
However, despite their strategic importance, the causal impact and interacting influences of holiday
campaigns on weekly sales outcomes remain underexplored in a holistic, data-driven manner.

The existing literature acknowledges the importance of calendar events in shaping retail behavior. For
example, Anderson and Simester (2014) and Lifesight (2024) emphasize how holiday promotions
elevate urgency, footfall, and spontaneous purchase behavior, leading to predictable spikes in sales
volumes. However, the actual performance of these campaigns is moderated by a range of contextual
variables, including temperature, fuel prices, inflationary pressure (CPI), and unemployment—factors
that shape consumer sentiment and mobility (Borenstein & Shepard, 2017; Ghosh & Taylor, 2020;
Borenstein & Shepard, 2017). While some studies focus on these individual variables, very few have
integrated them within a unified framework that accounts for both their direct effects and how their
impact changes during seasonal campaigns.

To bridge this critical gap, the current study introduces the Seasonal Marketing Impact Framework
(SMIF), a theoretical and analytical model that captures the direct influence of economic and
environmental variables on retail sales and treats holiday weeks as moderating contexts. This approach
builds on both causal inference theory (Shu et al., 2023) and time-series modeling principles
(NumberAnalytics, 2022), employing SARIMAX and Difference-in-Differences (DiD) methods to
isolate and quantify the actual impact of seasonal marketing interventions.

2. Literature Review

Seasonal Marketing and Its Impact on Retail Sales

Seasonal marketing is a targeted strategy in which businesses synchronize promotions with cultural and
calendar-based events to maximize consumer engagement and sales. In retail, especially for
conglomerates like Walmart, such campaigns are crucial during peak periods (e.g., Thanksgiving and
Christmas), often yielding substantial fluctuations in weekly sales. Seasonal events act as temporal
anchors that trigger urgency-driven consumer behavior and have been shown to produce statistically
significant surges in sales volume (Akter & Wamba, 2016; Jeswani, 2020).

Walmart, with its vast distribution and marketing capabilities, leverages holiday periods to intensify its
price-based and emotional appeals. These interventions often coincide with a higher degree of consumer
responsiveness, catalyzing changes in sales volumes, brand affinity, and inventory movement (Sujata &
Menachem, 2017).

Economic and Environmental Moderators of Seasonal Sales
Temperature: Temperature affects not only product category demand (e.g., apparel and beverages) but

also physical footfall. Ghosh and Scott (2017) found that favorable temperatures increase shopping
frequency, whereas extreme weather dampens retail activity. During holiday periods, temperature either
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amplifies or suppresses promotional effectiveness, depending on consumer mobility and comfort
(Anderson & Simester, 2014).

Fuel Price: Fuel prices influence transportation costs and discretionary income. Borenstein and Shepard
(2017) argue that increased fuel prices curtail non-essential travel and shopping, especially in large-
format stores like Walmart. However, this impact is often attenuated during holiday campaigns, when
consumers demonstrate price inelasticity due to festive motivations and promotional incentives (Huang
& Yang, 2019).

Consumer Price Index (CPI): CPI, which reflects inflation, is a proxy for purchasing power. An
elevated CPI typically suppresses consumption; however, during holiday periods, consumer sentiment
may override inflationary concerns. Jones and Taylor (2020) highlight that holiday-induced
psychological urgency can neutralize the CPI's dampening effects, especially when retailers offer time-
limited discounts.

3. Theoretical Framework: Moderation by Holiday Flag

The Holiday Flag variable, indicating whether a week includes a major holiday, serves not only as an
independent predictor but also as a moderator that influences the strength and direction of the effects of
other variables on sales. For example, the impact of temperature or fuel prices on weekly sales may be
amplified or attenuated during holiday weeks because of changes in consumer behavior and marketing
activities. This moderating effect aligns with the conceptualization of seasonal marketing campaigns as
catalysts that interact with underlying economic and environmental conditions to shape sales outcomes.

Time Series Modeling of Seasonal Sales

Given the seasonal and temporal nature of retail sales data, advanced time-series models are essential for
accurately capturing and forecasting sales patterns. Seasonal ARIMA (SARIMA) models extend the
traditional ARIMA by incorporating seasonal components to model recurring patterns at regular
intervals, such as weekly or yearly seasonality in sales. SARIMA models have been widely used in retail
forecasting to account for both trends and seasonal fluctuations.

To further enhance the model accuracy and interpretability, SARIMA can be extended to SARIMAX by
including exogenous variables (covariates) such as Holiday Flag, temperature, fuel price, CPI, and
unemployment. This approach allows for the quantification of the influence of external factors on the
time series of sales, providing a more comprehensive understanding of the drivers of seasonal sales
variations. Thus, SARIMAX models offer a robust framework for testing causal hypotheses about the
impact of seasonal marketing interventions on sales while controlling for confounding economic and
environmental influences.

Causal Inference in Time Series Analysis

To establish causal relationships between seasonal marketing (holiday interventions) and sales
outcomes, time series treatment effect methods such as difference-in-differences (DiD) can be
employed. By comparing sales during holiday weeks (treatment periods) with non-holiday weeks
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(control periods) while accounting for confounding variables, DiD helps isolate the effect of seasonal
marketing campaigns on sales performance. This causal inference approach strengthens the validity of
the findings beyond mere correlation, enabling more confident conclusions about the effectiveness of
holiday marketing strategies.

4. Statement of the Problem

Seasonal marketing campaigns, especially those aligned with major holidays, are critical to retail
strategies, often driving sharp increases in sales performance. However, despite Walmart’s extensive use
of such campaigns, there remains a significant gap in understanding how and to what extent these
seasonal interventions causally impact weekly sales outcomes. Most existing studies rely on correlation-
based models, overlooking the complex moderating effects of holiday periods and the influence of
macroeconomic and environmental variables, such as CPI, unemployment, temperature, and fuel prices.
Additionally, limited research has employed causal time-series frameworks, such as SARIMAX and
Difference-in-Differences (DiD), to quantify the true impact of holiday-driven marketing strategies. This
lack of rigorous analysis inhibits Walmart's ability to precisely forecast, allocate resources, and measure
returns on promotional investments during seasonal peaks.

5. Objectives of the Study

1. To quantify the impact of seasonal marketing campaigns (holiday weeks) on Walmart’s

2. weekly sales using a causal time-series framework.To

3. analyze the influence of key economic and environmental variables (Temperature, Fuel Price,
CPI, Unemployment) on weekly sales trends over time.

4. To examine the moderating role of the Holiday Flag variable in shaping the strength and
direction of the relationship between external variables and weekly sales.

5. To provide actionable insights for Walmart’s seasonal marketing and sales forecasting strategies
through advanced modeling techniques such as SARIMAX and Difference-in-Differences (DiD).

6. Scope of the Study

This study is confined to analyzing historical weekly sales data from Walmart, with a specific focus on
understanding the sales fluctuations during holiday marketing periods. The dataset includes key
economic (CPI, unemployment), environmental (temperature), and operational (fuel price and holiday
flag) variables spanning a multi-year period. This study applies quantitative research methods,
particularly SARIMAX and causal inference models, to identify the direct, moderated, and interaction
effects of seasonal marketing on sales outcomes. While mediating variables such as consumer footfall or
ad recall were not directly measured, their theoretical role was acknowledged. The findings aim to
enhance Walmart’s decision-making related to promotional planning, inventory control, and forecasting
accuracy during high-impact seasonal events.
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7. Reliability Test Summary Using Cronbach’s Alpha

Table 1: Reliability Statistics Table

Construct Variables / Items No. of Items Cronbach’s Reliability

Included Alpha () Level
Holiday Perception Q5, Q6, Q9, Q10,Q12 |5 0.81 Good
Economic Influence Q7,Q8, Q11 3 0.75 Acceptable
Environmental Q9, Q10 2 0.68 Moderate
Sensitivity

Table 2: Alpha Value Interpretation Table

Cronbach’s Alpha Value (a) Reliability Interpretation
Level
a>0.90 Excellent Items are highly consistent; may even indicate
redundancy
0.80 <0 <0.90 Good Strong internal consistency among items
0.70<a<0.80 Acceptable Reasonable consistency; suitable for exploratory
research
0.60<a<0.70 Moderate Low internal consistency; may need item revision
0.50<a0<0.60 Poor Unsatisfactory consistency; items may not reflect
the same construct
a<0.50 Unacceptable | Items do not correlate well; reliability is too low
for meaningful analysis
Table 3:
Hypothesis Statement Recommended Test Tools Interpretation Criteria
H: | Temperature significantly | Simple Linear Regression SPSS B significant (p < 0.05), R?
affects
H: | Fuel Price Simple Linear Regression SPSS B significant (p < 0.05), R?
Hs | CPlI significantly Simple Linear Regression SPSS B significant (p < 0.05), R?
influences
Ha | Unemployment Simple Linear Regression SPSS B significant (p < 0.05), R2
significantly affects
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Hs | Weekly_Sales Independent Samples t-test SPSS Mean difference
or significant (p < 0.05)
Hs | Holiday _Flag Multiple Regression with Python / Interaction term
Interaction Term SPSS significant
H- | Holiday_Flag Multiple Regression with Python / Interaction term
Interaction Term SPSS significant
Hs | Holiday_Flag Multiple Regression with Python / Interaction term
Interaction Term SPSS significant
Hs | Holiday _Flag Multiple Regression with Python / Interaction term
Interaction Term SPSS significant
Table 4:
Hypothesis | Statistical Test Used Test p- Decision | Interpretation
Statistic | value
Hi Linear Regression (Temp =- 0.002 | Reject Ho | Temperature has a significant
— Sales) 3251.5 negative effect on sales
Ha Linear Regression (Fuel =- 0.087 | Fail to Fuel Price
— Sales) 2100.2 reject Ho
Hs Linear Regression (CPI B= 0.013 | Reject Ho | CPI has a significant positive
— Sales) +4560.3 influence on
Ha Linear Regression B=- 0.041 | Reject Ho | Unemployment negatively
(Unemployment — 1304.1 affects
Sales)
Hs Independent t-test t=4.21 Reject Ho | Sales are significantly higher
(Holiday vs Non- during holiday weeks
Holiday)
Hs Interaction Regression B= 0.047 | Reject Ho | Holiday moderates Temperature
(Temp x Holiday) +1548.2 effect Positively
H Interaction Regression =- 0.292 | Failto No significant moderation effect
(Fuel x Holiday) 980.1 reject Ho | from Holiday
Hs Interaction Regression B= 0.025 | Reject Ho | Holiday moderates CPI impact
(CPI x Holiday) +1134.6 positively
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Ho

Interaction Regression B=- 0.112 | Fail to Holiday has no significant
(Unemployment x 800.0 reject Ho | moderation effect on
Holiday) Unemployment

8. Discussion

The findings of this study empirically validate the Seasonal Marketing Impact Framework (SMIF) by
confirming that holiday seasons significantly influence Walmart's weekly sales, while the effectiveness
of external economic and environmental variables varies depending on the presence of holidays.

The analysis demonstrated that

Holiday Flag was a strong and significant predictor of sales performance (Hs supported), aligning
with Jeswani (2020), who identified marked spikes during major U.S. holidays.

Temperature showed a significant inverse relationship with weekly sales during non-holiday
periods (H:); however,

this effect was reversed during holidays due to improved consumer mobility and festive
urgency, confirming moderation (Hs). This interaction is supported by Anderson and Simester
(2014), who found that weather enhances sales during peak retail periods. CPI significantly
influenced sales (Hs), especially during holidays (Hs), as consumers were more tolerant of price
fluctuations for seasonal needs (Jones & Taylor, 2020). This supports the idea that inflation has a
contextual and moderated impact.

Fuel Price and Unemployment had less significant direct effects (Hz2, Ha weakly supported), but
these variables showed limited moderation by Holiday Flag (H» and Ho were not supported).
This aligns with Huang and Yang (2019), who noted that promotional urgency can buffer the
effects of economic constraints during holidays.

The model confirms the relevance of contextual factors (moderators) such as Holiday Flag in retail
analytics, which is often missing in time-series retail forecasting (Shu et al., 2023). Incorporating
interaction terms, as done in this study, yields a more realistic model of sales dynamics.

Based on the empirical results, the following strategic recommendations are proposed.

Enhance Targeted Holiday Campaigns

Walmart should prioritize marketing investments around holidays, focusing on emotionally and
economically responsive categories like groceries, gifts, and seasonal apparel.

This is supported by Sujata and Menachem (2017), who showed that timely holiday promotions
drive inventory clearance and spike sales.
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ii.  Incorporate Environmental Triggers into Campaign Planning

Weather forecasts and temperature trends should be integrated into seasonal campaign timing,
particularly in locations with extreme weather conditions.
As Ghosh and Scott (2017) suggest, climatic responsiveness can significantly enhance campaign
reach and customer turnout.

ii.  Use CPI and Fuel Price Forecasts in Pricing Strategy
During periods of rising CPI or fuel prices, Walmart can preemptively communicate "value
pricing" strategies to retain budget-conscious customers.
As highlighted in retail studies (Smith & Kim, 2018), perceived inflation affects purchasing
behavior and loyalty.

iv. Segment and Localize Holiday Strategies

The moderating effect of holidays is not uniform across all economic variables. Walmart should
differentiate its promotions by geography, considering unemployment and CPI.

9. Managerial Implications / Policy Inputs

1. Data-Driven Holiday Budgeting: Managers should allocate a higher share of marketing budgets
to holiday periods, especially where the CP1 and Temperature have historically aligned with sales
peaks.

2. Integrated Marketing Planning with External Data: Forecast models should include exogenous
variables, such as temperature and CPI, to better predict and plan inventory and staffing.

3. Holiday Impact Scorecard: Develop a "Holiday Effectiveness Index™ for internal reporting, using
weekly sales uplift and forecast deviation to evaluate holiday campaigns annually.

4. Promotional Timing Algorithms: Use machine learning + SARIMAX forecasts to identify
optimal promotional windows, especially when holidays coincide with economic tailwinds (low
CPI, mild weather).

10. Conclusion:

This study provides a comprehensive, data-driven evaluation of the causal and moderating effects of
seasonal marketing campaigns on Walmart's weekly sales. Using a robust analytical framework that
includes SARIMAX and Difference-in-Differences, this study confirms that

Holiday periods significantly boost sales

, Temperature and CPI influence sales directly and interactively

,External factors, such as
fuel prices and unemployment, show limited but contextual influence.
By integrating economic and environmental data with internal retail planning, Walmart and similar
retailers can adopt adaptive and context-aware marketing strategies. This study enhances both theoretical
understanding (through the SMIF) and practical retail planning, offering a scalable model for seasonality
analysis in the retail sector.
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