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[bookmark: _Toc221135548]1. Introduction
Customers are extremely relevant to online food delivery services because they depend on effective logistics, proper preparation, and a steady level of service (Wu et al., 2024). As the digital ordering platforms continue expanding, the analysis of the data on the delivery performance has become a necessary step toward knowing the efficiency of operations and the spheres that can be improved. The current report is dedicated to the analysis of real-world data on food delivery to check how various aspects affect the performance of the delivery and customer ratings. The dataset has 11,399 records of deliveries, where various variables in the operations are taken into consideration, including delivery personnel features, customer rating, weather, traffic density, order type, vehicle type, preparation time, and distance of delivery. These variables give the entire picture of the process of delivery in varied environmental and operational factors. The sample has both numeric and nominal variables that can be analyzed descriptively, visually, and statistically. The primary goal of this report is to convert raw data on delivery into valuable insights. It is attained by systematically cleaning data, descriptive statistical analysis, visualisation of the trend by use of Excel, and testing the statistical analysis by use of SPSS (Abouraia, 2025). The analysis is intended to determine the patterns in the delivery ratings, preparation time, and the distance of delivery, as well as investigate the effect of external factors like weather and road traffic density on the delivery performance. The report’s findings will be used to make data-driven decisions on the matter and enhance the quality of delivery and service delivery.


[bookmark: _Toc221135549]2. Data Cleaning and Preparation
[bookmark: _Toc221135550]2.1 Handling Missing and Inconsistent Data
This was analyzed before the analysis because the data was carefully examined in terms of the missing data and discrepancies. The data was valid on 11,399 records and had no missing data of the significant categorical variables such as Weather, Road traffic density, Type of order, Type of order, and Type of vehicle. The numerical variables were determined to be Delivery person Age and Delivery person Ratings, and their valid and extreme values were also checked to ensure the accuracy of the figures provided. All the records that contained incompleteness and inutilizability in the major application areas have been filtered out to eliminate distortion of results. The design provided the opportunity to obtain the results of the statistical findings, which were based on complete and valid observations (Hernandez Alava et al., 2023). The system contained missing values that were not treated differently by Excel and SPSS to ensure integrity.
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[bookmark: _Toc221135569]Figure 1: Excel Dataset Visual
[bookmark: _Toc221135551]2.2 Data Standardization and Variable Transformation
Date and time variables were normalized to make the data set have a similar format. Preparation time was changed to Preparation Time Minutes to be able to compare and analyze the trend numerically. The delivery distance, which was used to measure the spatial impact, was measured using Delivery distance km.
Weather and Roadtrafficdensity (Categorical variables) had to be recoded into numeric formats using SPSS to be used in the statistical testing (Kosovac et al., 2025). These changes made the dataset organized, valid, and appropriate for descriptive, visual, and inferential analysis.
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[bookmark: _Toc221135570]Figure 2: SPSS Dataset Variable View


[bookmark: _Toc221135552]3. Descriptive Statistics and Summary
[bookmark: _Toc221135553]3.1 Descriptive Analysis of Numerical Variables
To summarize the important numerical variables, both Excel and SPSS were used to produce descriptive statistics (Loffing, 2022). The mean age of delivery staff was 29.54 years, with a minimum of 15 years and a maximum of 50 years, meaning the staff is relatively young. The value of standard deviation is 5.67, indicating a mediocre dispersion in age distribution.
The measurements of customer satisfaction were on Delivery person Ratings on a scale of 1.0 to 6.0. Mean rating was 4.64 with a low standard deviation of 0.34, and this implies that the ratings were high and close to the mean. The negative skewness (-2.63) indicates that most of the delivery personnel were rated highly, with a few cases of low ratings.
The mean time to prepare was 12.24min and the delivery distance was also somewhat variable, with an average of 108.68km and a high standard deviation. This broad spectrum brings out variations in coverage areas of delivery and operation. These statistical summaries assist in having the first impression of the efficiency of delivery and consistency of services.
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[bookmark: _Toc221135571]Figure 3: Descriptive Statistics of Numerical Columns by using Excel
[bookmark: _Toc221135554]3.2 Descriptive Analysis of Categorical Variables
The analysis of categorical variables was done in SPSS through frequency analysis (Uckardes, 2022). 
There was equal dissemination of weather conditions, with Sunny weather having the highest percentage (18.7%), Windy (17.1), and Sandstorms (16.5). This ratio enables us to be able to compare across types of weather.
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[bookmark: _Toc221135572]Figure 4: Descriptive Frequency Analysis performed by using Weather Categorical Column
There was a road traffic density that indicated that Low traffic conditions were the most frequent (35.4%), Jam conditions occupied 30.7% of the deliveries. The large traffic was only 9.7, which shows a reduction in the extreme congestion conditions.
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[bookmark: _Toc221135573]Figure 5: Descriptive Statistics of Categorical Analysis by using Road Traffic Density
The distribution of order types was even, Drinks (25.6%), Buffet (25.2%), Snack (24.7%), and Meal (24.5) indicate that there is a balance in the customer demand. 
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[bookmark: _Toc221135574]Figure 6: Descriptive Statistics of Type of Orders
The motorcycles were the most used vehicles (58.0%), then scooters (33.5%), and only bicycles were regarded as 0.2%. The distributions were visually brought forth in the form of bar charts, and they served effectively in the interpretation of the patterns of operation. 
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[bookmark: _Toc221135575]Figure 7: Descriptive Statistics of Analysis for most Motorcycle Used




[bookmark: _Toc221135555]4. Trend Analysis and Visualization
[bookmark: _Toc221135556]4.1 Delivery Ratings Over Time
The analysis of delivery ratings over time was carried out using a line chart that was drawn in Excel. It is observed in the chart that the ratings of the delivery were consistent during the period under investigation, and the ratings mostly varied between 4.4 and 4.8. This shows that there has been a high rate of customer satisfaction at various peaks of the day. There were also slight fluctuations that could be observed at some time points; however, no sudden drops and drastic changes were detected.
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[bookmark: _Toc221135576]Figure 8: Trend Analysis of Delivery Rating Over Time
The consistency of ratings implies that the quality of services was preserved over a long period of time despite the change of the operational conditions. The occasional rating changes can be attributed to the external causes (longer delivery distance or traffic congestion) (Aronshtam et al., 2023). The general tendency is the fact that the performance of delivery was stable throughout the dataset. This tendency confirms the preceding descriptive results in which the average rating of the delivery was noted as 4.64 with a low standard deviation.
[bookmark: _Toc221135557]4.2 Preparation Time vs Road Traffic Density
The time of preparation was compared using a column chart at different levels of road traffic density. Based on the visualization, the preparation time was longer during the time when the traffic conditions were congested. Low traffic-related delivery registered the lowest preparation times as compared to Jam and High traffic conditions, which registered significantly higher preparation times.
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[bookmark: _Toc221135577]Figure 9: Preparation Time vs Traffic in %
This trend suggests that traffic jams are an indirect cause of preparation efficiency, which may be explained by time wastage in the coordination of orders or schedule changes (Kalasova et al., 2024). Medium traffic conditions had average preparation times that placed them in the middle of low and jam conditions. The operational effect of traffic density on delivery processes is emphasized through the visual dissimilarity between categories. The results of these findings are consistent with the correlation results, where the density of road traffic was positively correlated with the delays associated with delivering to an endpoint.
[bookmark: _Toc221135558]4.3 Distance vs Preparation Time by Date
The second line chart was to be drawn up to test the relationship between the distance of delivery and the preparation time of different dates. The graph indicates that the length of delivery was mostly associated with more time taken in preparation. The maximums in the delivery distance were followed by a linear increase in preparation time, meaning that there is direct contact between the two operation variables.
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[bookmark: _Toc221135578]Figure 10: Distance vs Preparation Time on Date
The less the distance of the delivery, the less preparation time, which implied that the more orders were located close to each other, the more effective they were (Zheng and Wu, 2022). This trend implies that the distance within which delivery is conducted is one of the key factors that shape the decision to make preparations and timing. The correlation that can be observed in the chart supports the descriptive statistics, as the delivery distance was the variable that showed great variability throughout the dataset.


[bookmark: _Toc221135559]5. Statistical Analysis Using SPSS
[bookmark: _Toc221135560]5.1 Hypothesis Testing: Delivery Ratings by Weather Conditions
The statistical significance of the rating of the delivery persons in the different weather conditions was determined using one-way ANOVA (Papadopoulou et al., 2025). The weather data were then coded into numbers to ensure that they underwent a statistical test. The findings indicated that the rating of the delivery under the categories of weather is significantly different, as it is statistically significant with F(4, 9516) = 7.671, p < 0.001.
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[bookmark: _Toc221135579]Figure 11: One-Way ANOVA Analysis
Means of rating of the deliveries were 4.616 on windy and 4.663 on cloudy weather. The statistical significance was achieved by the fact that the difference numbers were low, but the sample size was large (N = 9,521). Post-hoc Tukey test, however, indicated that different weather pairs differed significantly, with windy and cloudy being the most significant as compared to stormy and cloudy weather. These results point to the fact that the weather conditions play a measurable but limited role in determining the rating of delivery.
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[bookmark: _Toc221135580]Figure 12: Post HOC test for multi-comparisons
[bookmark: _Toc221135561]5.2 Correlation Analysis
The results of the Pearson correlation analysis were applied to measure the relationship between the age of the delivery person and the ratings of the delivery (Okwonu et al., 2024). The results showed that age had a poor contribution to customer ratings because it correlated with negativity (r = 0.055, p < 0.01).
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[bookmark: _Toc221135581]Figure 13: Pearson Correlation Analysis
Spearman correlation was used to analyze the correlation between the road traffic density and the distance of the delivery (Alvarado-Molina et al., 2023). The correlation analysis revealed that there was a positive correlation (r = 0.100, p < 0.01) in place where an increased number of deliveries with longer distances took place were characterized by congested road conditions. The two correlations were statistically significant but poor, which means that the influence of other variables is stronger in establishing the results of the delivery.
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[bookmark: _Toc221135582]Figure 14: Non-Parametric Spearman Correlation Analysis
[bookmark: _Toc221135562]5.3 Regression Analysis
A multiple linear regression analysis was created to establish predictors of the ratings of delivery persons (Mizumoto, 2023). The model featured the age of the delivery person, vehicle condition, numerous deliveries, preparation time, distance to deliveries, weather, and the density of the road traffic. The general model was statistically significant (F = 58.877, p < 0.001), though the adjusted R 2 was lower (0.015), showing that the predictors were only able to account for 1.3% of the variance in the ratings of delivery.
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[bookmark: _Toc221135583]Figure 15: Regression Analysis Model Summary with ANOVA Analysis
Some of the variables that were important predictors included multiple deliveries (b = 0.096, p = 0.001) and road traffic density (b = 0.045, p = 0.001). This indicates that the number of orders, reduced ratings, and traffic density were moderately linked with a positive relationship, which could be connected to the customers' congestion. The other variables did not have high predictive ability.
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[bookmark: _Toc221135584]Figure 16: P-P Plot for Regression Standarized Residual





[bookmark: _Toc221135563]6. Insights and Recommendations
[bookmark: _Toc221135564]6.1 Key Insights
There are some significant insights that were found in the analysis. The delivery ratings were as well very high, with the mean being 4.64, implying that the service quality was good. Weather conditions were found to differ in statistically significant ratings, though there was minimal impact in the practical. Distance and traffic density were also associated with preparation and delivery delays, and multiple deliveries negatively affected the ratings of customers the most (Ravula, 2022). The outcome of regression analysis has validated that the relationship between customer ratings and the operational factors was true, but the majority of the variance was not explained, which might imply the existence of behavioral or service-related variables that were not included in the dataset.
[bookmark: _Toc221135565]6.2 Recommendations
The operations of the deliveries could also be enhanced by reducing the number of deliveries a single delivery person has to make at a time, particularly during the peak time (Mao et al., 2025). The system of route planning must focus on shorter routes when the conditions are congested, as it will minimize the delays in preparation and delivery. More training and operational assistance in case of adverse weather conditions could be used to prevent the disruption in the quality of the services.
[bookmark: _Toc221135566]6.3 Limitations and Future Scope
The poor explanatory power of the regression model points to the necessity of including more variables, e.g., customer behaviour, urgency to get the order, and the quality of the service interaction. In future studies, actual time traffic and customer feedback data would be incorporated to enhance the ability to predict and make decisions on operations.


[bookmark: _Toc221135567]7. Conclusion
This report presented a rigorous review of the performance of the delivery using the assistance of Excel and SPSS. The data was also cleaned and processed properly in a way that they are valid and consistent. Constant ratings during delivery, constant rise in distribution in terms of weather, traffic, and type of order, and vehicles were all descriptive statistics. Other trends remarked in the trend analysis included the fact that preparation time, traffic conditions, and the distance of delivery have a certain pattern. The statistical testing procedure demonstrated the statistical significance of the fact that weather, presence of traffic jams, and number of deliveries affected the ratings of delivery, but this effect was negligible. The findings support fact-based operation improvement in order to introduce efficiency and satisfaction to customers.
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