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Introduction

The goal of this study is to analyse a dataset about food delivery operations utilizing data analysis techniques in Microsoft Excel and IBM SPSS Statistics. The dataset includes information about delivery workers, such as age, ratings, delivery times, weather, traffic density, and vehicle kinds. The analysis seeks to find patterns and relationships that influence delivery performance.
This paper focuses on several important goals. First, Excel is used for data preparation and cleaning to make sure the dataset is correct and ready for analysis. Second, to summarize important variables, descriptive statistics are computed. Thirdly, to find trends in delivery performance, trend analysis is carried out using visualizations. Additionally, statistical analysis with SPSS is used to investigate correlations between variables and evaluate hypotheses. Lastly, conclusions are presented along with suggestions and perspectives.
Businesses can increase productivity and performance by using data analysis in their decision-making processes (Davenport and Harris, 2017). Analysing operational data in the context of food delivery services might offer insightful information about variables influencing customer satisfaction and delivery speed (Provost and Fawcett, 2013). Businesses need to use data-driven tactics to stay competitive as the demand for online meal delivery keeps rising.
Furthermore, business intelligence technologies help organizations turn unprocessed data into insights that can be used to improve planning and resource allocation (Chaffey, 2015). This research shows how these technologies can be used to improve delivery operations in a practical setting. The research offers a thorough grasp of the dataset's performance drivers by combining descriptive and inferential statistical techniques.






Data Cleaning and Preparation

[image: ]Microsoft Excel was used for data cleaning to make sure the dataset was reliable, consistent, and appropriate for analysis. Poor data quality can have a major impact on results and result in incorrect conclusions; hence data preparation is an essential phase in the data analysis process (Kelleher and Tierney, 2018). Initially, filtering techniques were used to identify missing values (NaN), enabling a methodical study of incomplete records.Figure 1: The original dataset before cleaning.


Numerical variables such as delivery personnel age and ratings contained missing and invalid values, including zeros, which are not realistic in this context.
Before proceeding with the cleaning process, I have replaced the column #NAME with Order_ID, and I deleted the last column Name as it looks incorrect. Next, I have selected Data and then Filter to identify all the NaN values that need to be replaced in the Data set. After selection and identification, all the non-values will be replaced with the average value for each numerical column as in Age, Ratings, Delivery time, but for the categorical ones like weather, traffic, city we will use Mode(the most common).

[image: ]By following the same steps for all the columns that require cleaning. We have obtained the following average values and common values.Figure 2: Starting the Cleaning Process

Figure 3: Calculating Delivery_Person_Age Average

[image: ]Delivery_Person_Age – 29.52
Delivery_person_Ratings → 4.63
multiple_deliveries → 0.75
And for the categorical ones we have used the most common values from the dataset:
Weather → Sunny 
Road_traffic_density → Low 
            Type_of_vehicle → motorcycle 
City → Metropolitian 
             Festival → No
[image: ]Missing values in numerical variables were replaced using the mean (e.g. age = 29.52, ratings = 4.63), while categorical variables were replaced using the mode (e.g. weather = Sunny, traffic = Low). This ensured data completeness while maintaining the integrity of the dataset.Figure 4: Clean Dataset including new variable Delivery_Time

Categorical variables such as weather conditions, traffic density, and vehicle type also contained missing values. These were replaced using the most frequent category (mode), which is commonly used for categorical data to preserve consistency and avoid introducing bias (Pallant, 2020). This approach ensures that the dataset remains representative of typical conditions.
[image: ]Time-related variables required particular attention due to their importance in calculating delivery duration. Rows with missing time values were removed, as accurate time data is essential for meaningful analysis. A new variable, Delivery_Time, was created by calculating the difference between order and pickup times, with adjustments made to account for overnight deliveries.Figure 5: Creating new variable Delivery_Time


Overall, these data cleaning steps ensured that the dataset was reliable, consistent, and ready for further statistical analysis, improving the validity of the results.

Descriptive Statistics and Summary
Both IBM SPSS Statistics and Microsoft Excel were used to provide descriptive statistics that summarized the dataset's salient features. Before applying more sophisticated approaches, descriptive analysis is a crucial first step in data analysis since it offers a clear picture of the data (Field, 2018).
By using pivot tables and charts we have obtained the following analysis: 
Most delivery personnel are young, average age ~ 29.52 and perform consistently average rating ~ 4.6.
The range of ratings indicates a few lower-performing deliveries that may need attention.
[image: ][image: ]Figure 7: Delivery person rating min, max and average, chart and pivot table.
Figure 6: Delivery person average, min and max age pivot table and chart.


[image: ]Most deliveries happen in Sunny or Medium traffic conditions, suggesting these are optimal conditions. Figure 8: Weather pivot table and chart

Fewer deliveries during Rainy weather or High traffic, which may affect delivery speed and customer satisfaction. 
The analysis showed that the average age of delivery personnel was approximately 29.5 years, indicating a relatively young workforce. This may reflect the nature of delivery work, which often requires physical activity and flexible working hours. Delivery ratings were generally high, with a mean of around 4.63, suggesting strong customer satisfaction levels and consistent service quality.
Delivery time varied depending on operational and environmental factors. The range of delivery times indicated variability in performance, which justified further analysis through trend and statistical techniques. Measures such as minimum and maximum values provided insight into the best and worst delivery scenarios within the dataset.
Categorical variables were also analysed to understand their distribution. Weather conditions were predominantly sunny, which may influence the overall performance results. Traffic density was mostly low to medium, although instances of high congestion were present and likely contributed to longer delivery times. Vehicle type distribution showed that motorcycles were the most used, followed by scooters and cars, highlighting their efficiency in urban delivery environments.
Visualisation tools such as charts and pivot tables were used to present these findings clearly. These tools are widely used in business intelligence to communicate data insights effectively and support decision-making (Chaffey, 2015). Tables and graphs allowed for easier comparison between categories and improved the interpretability of results.
Overall, the descriptive statistics provided a comprehensive overview of the dataset, identifying key characteristics and patterns that informed the subsequent analysis stages.

Trend Analysis and Visualization
[image: ]Microsoft Excel was used for trend analysis to find trends in delivery performance and investigate correlations between variables. To spot trends and present complicated data in an intelligible way, visualization techniques are essential (Davenport and Harris, 2017). 
The analysis's primary focus was on the connection between delivery time and road traffic density. To determine the average delivery times for every traffic category, a pivot table was built. Delivery times rose as traffic density increased, according to the statistics. The longest delivery durations were linked to traffic jams, underscoring the substantial effect of congestion on operational effectiveness.Figure 9: Pivot table and chart of road traffic density and average delivery time

[image: ]Weather conditions were also analysed in relation to delivery time. The findings indicated that adverse weather conditions, such as rain or storms, were associated with slightly longer delivery times compared to sunny conditions. Although the impact of weather was less significant than traffic, it still represents an important operational consideration.Figure 10: Weather and type of vehicle, pivot table and chart.


Vehicle type distribution was analysed using a pie chart, which showed that motorcycles dominate delivery operations. This reflects their ability to navigate congested roads more efficiently than larger vehicles, making them a preferred choice for urban delivery services. This insight supports strategic decisions regarding fleet composition.
Scatter plots were used to examine relationships between variables such as delivery distance and delivery time. While some patterns were observed, not all relationships were strong, indicating that multiple factors influence delivery performance.
Overall, the trend analysis demonstrates that external factors such as traffic density and weather conditions significantly influence delivery efficiency. These findings are consistent with existing research in data analytics, which emphasises the importance of environmental factors in operational performance (Provost and Fawcett, 2013). The use of visual tools enhances understanding and supports effective communication of insights.

[image: ][image: ]Statistical Analysis using SPSSFigure 10: The dataset was imported in SPSS

Figure 11: Descriptive Statistics in SPSS.



[image: ]Figure 12: ANOVA Analysis

Statistical analysis was conducted using IBM SPSS Statistics to test hypotheses and examine relationships between variables. A one-way ANOVA test was used to determine whether road traffic density significantly affects delivery time. ANOVA is a widely used statistical method for comparing means across multiple groups and identifying significant differences (Field, 2018).
The results showed a statistically significant difference in delivery time across different traffic conditions (F = 42.242, p < 0.001). Since the p-value is less than 0.05, the null hypothesis was rejected. This indicates that traffic density has a significant effect on delivery time. The effect size (η² = 0.011) suggests a small but meaningful impact, indicating that while traffic influences delivery time, other factors may also play a role (Pallant, 2020).
A Pearson correlation analysis was conducted to examine relationships between delivery personnel age, ratings, and delivery time. The results showed a very weak negative correlation between age and ratings (r = -0.046, p < 0.001). This suggests that as age increases, ratings slightly decrease, although the strength of the relationship is extremely weak and may not have practical significance (Hair et al., 2019).
No significant relationships were found between delivery time and age (p = 0.702), or delivery time and ratings (p = 0.799). This indicates that delivery performance is not strongly influenced by individual characteristics, but rather by external operational factors. These findings align with previous research emphasising the importance of environmental variables in service performance (Davenport and Harris, 2017).
[image: ]Figure 13: Correlation SPSS analysis

Overall, the statistical analysis confirms that traffic density is a key factor affecting delivery efficiency, while individual attributes have minimal impact.

Insights and Recommendations
This research offers several significant delivery performance insights. The most important conclusion is that delivery time is strongly and statistically significantly impacted by traffic density. This emphasizes how crucial it is to control outside operational elements to increase productivity.
Following these findings, various recommendations might be made. Companies should first create route optimisation technologies that use real-time traffic data. This would enable delivery drivers to bypass busy regions, reducing delays. Second, motorcyclists should be prioritized in high-traffic areas since they can move through traffic more efficiently than larger vehicles.

Additionally, companies should consider implementing flexible delivery scheduling during adverse weather conditions. Although weather has a smaller impact compared to traffic, it still affects delivery performance and should be accounted for in operational planning. Investing in training and support for delivery personnel may also help improve overall efficiency and service quality.
According to the findings, individual attributes such as age and ratings have no influence on delivery time. As a result, operational plans should focus on external factors rather than personal characteristics. However, maintaining high customer happiness remains critical to corporate success.
A limitation of this study is that the dataset may not include all relevant variables, such as driver experience or precise delivery distances. Future research could incorporate additional factors and apply more advanced analytical techniques, such as regression modelling, to gain deeper insights.
Overall, the findings demonstrate the value of data-driven decision-making in improving delivery operations and enhancing business performance (Provost and Fawcett, 2013).
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4.8 2676654 75.83733 26.85654 75.92733  02/04/2022
4.6 12.98605 80.21811 13.09605 80.32811 27/03/2022
47 15.5696 7374229 15.5796 73.75229 15/02/2022
4.8 1291426 77.6784 12.93426 77.6984  01/04/2022
4.8 2253366 88.36622 22.58366 88.41622 13/02/2022
4.9 1232398 76.62796 1241398 7671796 02/03/2022
4.9 17.41103 78.32965 17.44103 78.35965 05/04/2022
4.8 1000071 76.34952 10.04071 76.38952 17/02/2022
46 0 0 o011 0.11 08/03/2022
48 0 0 006 006  01/04/2022
4.8 12.93437 77.61616 13.04437 77.72616 16/03/2022
4.6 23.35442 85.3329 23.41442 85.3929 17/03/2022
46  17.459 78.50037 17.489 78.53037 01/04/2022
4.2 11.02508 77.01539 11.05508 77.04539 15/03/2022
4.6 17.42959 78.39262 17.55959 78.52262 14/03/2022
47 12976 802219 13.006 80.2519  24/03/2022
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Visible: 20 of 20 Variables

& Orde & Delivery_person_| & Delivery_per Delivery_per & Restaurant_ & Restaurant_ & Delivery_location Delivery_loc ‘ Order_Dat V1 Time_Orde V3 Delivery_Ti V3 nmg_om $a Weather Roa & Vehicle_con Type @ Type_of_'
D D son_Age ¢ son_Rating Iatitude longitude _latitude ¢ ation_longit e d me 1_picked Sad_tra dition _of_
s ude Ic_... orde..

1 0x2318 |COIMBRES13DEL01 29.52 463 11.003669 76.976494/ 11.04366900000000 77.016494| 30-Mar-2022|  12:00:00.00 3:05:00.00  15:05:00.00 | Sunny Low 3|Drinks |electric_s
2 0x3474 BANGRES15DELO1 28.00 460 12975377 77.696664 | 13.08537700000000 77.806664| 29-Mar-2022|  20:30:00.00 0:05:00.00,  20:35:00.00|Windy Jam 0/Snack
3 0x9420 |JAPRES09DEL03 23.00 450, 26.911378 75789034/ 27.00137800000000 75.879034| 10-Mar-2022|  19:35:00.00 0:10:00.00,  19:45:00.00 | Stormy Jam 0| Drinks
4  0x72ee |JAPRESO07DEL03 21.00 480 26.766536 75.837333| 26.85653600000000 75.927333| 02-Apr-2022|  17:15:00.00 0:05:00.00,  17:20:00.00|Fog Medium 1|Meal
5 0xa759 |CHENRES19DEL01 31.00 460 12.986047 80.218114/ 13.09604700000000 80.328114| 27-Mar-2022|  18:25:00.00 0:15:00.00,  18:40:00.00 | Sunny Medium 2 Drinks
6  Oxcdaf |GOARESO4DELO1 26.00 470 15.569600 73742294/ 15.57960000000000 73752294| 15-Feb-2022 9:45:00.00 0:10:00.00 9:55:00.00|Fog Low 0| Drinks
7 0x3b9d |BANGRES19DEL02 23.00 480 12914264 77.678400| 12.93426400000000 77.698400| 01-Apr-2022|  10:00:00.00 0:05:00.00,  10:05:00.00|Windy Low 2 Buffet
8  0xdd42 KOLRESO06DEL02 26.00 480 22533662 88.366217 | 22.58366200000000 88.416217| 13-Feb-2022|  18:00:00.00 0:05:00.00,  18:05:00.00|Windy Medium 0 Meal
9  0x872b |MYSRESO05DEL03 35.00 4.90. 12323978 76.627961| 12.41397800000000 76.717961| 02-Mar-2022|  21:30:00.00 0:15:00.00| Cloudy Jam 2|Snack
10 0x6001 HYDRESO4DEL03 23.00 4.90. 17.411028 78.329645| 17.44102800000000 78.359645| 05-Apr-2022|  20:45:00.00 0:10:00.00 Fog Jam 1|Meal
11 0xd845 [KOCRESO09DELO1 24.00 480 10.000706 76.349516| 10.04070600000000 76.389516| 17-Feb-2022| 14:35:00.00 0:05:00.00 Stormy High 2|Snack
12  0x4946 VADRES04DEL01 22.00 460 000000 .000000| .110000000000000 .110000| 08-Mar-2022|  23:40:00.00 0:10:00.00 \Windy Low 1|Drinks
13  0x4598 RANCHIRES14DEL03 35.00 480 000000 .000000| .060000000000000 .060000| 01-Apr-2022| 22:15:00.00 0:10:00.00 Sunny Low 2|Snack
14 0xbd51 |BANGRES11DELO1 33.00 480 12.934365 77.616155| 13.04436500000000 77726155 16-Mar-2022|  23:40:00.00 0:15:00.00| \Windy Low 2 Drinks
15 0x73ec |RANCHIRES010DE... 36.00 460 23.354422 85.332900| 23.41442200000000 85.392900| 17-Mar-2022|  21:30:00.00 0:10:00.00 Fog Jam 1|Meal
16 0x5ca7 |HYDRES19DEL03 34.00 460 17.458998 78.500366 | 17.48899800000000 78.530366| 01-Apr-2022|  20:35:00.00 Cloudy Jam 2|Snack
17 0x9fa6 |COIMBRES03DEL03 38.00 420, 11.025083 77.015393| 11.05508300000000 77.045393| 15-Mar-2022|  20:30:00.00 0:05:00.00 \Windy Jam 2 Buffet
18 0x914e HYDRES12DEL02 34.00 460 17.429585 78.392621| 17.55958500000000 78.522621| 14-Mar-2022|  21:55:00.00 Sunny Jam 2|Snack
19 0x36e5 |CHENRES20DEL03 37.00 470 12.975996 80.221898| 13.00599600000000 80.251898| 24-Mar-2022|  18:35:00.00 Cloudy Medium 2|Snack
20 0xd82e KOCRES09DEL02 21.00 450, 10.000706 76.349516| 10.13070600000000 76.479516| 16-Feb-2022|  21:20:00.00 0:05:00.00 Stormy Jam 1|Drinks
21 0x1df3 |JAPRES20DEL03 28.00 270 26.956431 75.776649| 27.04643100000000 75.866649| 04-Mar-2022|  22:10:00.00 0:10:00.00 Sunny Low 1|Meal
22 0xa65 |PUNERES03DEL02 31.00 470 18554382 73.798206 | 18.60438200000000 73.848206| 09-Mar-2022| 21:55:00.00 Cloudy Jam 0 Buffet
23 0x80b83 |BANGRES13DEL03 37.00 450, 12.935662 77.614130| 12.99566200000000 77.674130 01-Apr-2022|  20:20:00.00 0:05:00.00 Sunny Jam 0| Drinks
24 0x5095 HYDRES12DEL03 38.00 460 17.429585 78.392621| 17.45958500000000 78.422621| 17-Mar-2022|  18:35:00.00 0:10:00.00 Sandstorms |Medium 2 Meal
25 0xaa43 |COIMBRESO05DEL02 30.00 5.00 11.022169 76.999594/ 11.04216900000000 77.019594| 05-Mar-2022|  12:00:00.00 0:15:00.00,  12:15:00.00 | Stormy High 2 Meal
26 0x9995 HYDRES18DEL03 22.00 480 17.450851 78.379347| 17.51085100000000 78.439347| 19-Mar-2022|  20:30:00.00 0:10:00.00,  20:40:00.00|Fog Jam 0/Snack
27 0x1018 |INDORES20DEL02 38.00 470 22732225 75.874765| 22.78222500000000 75.924765| 13-Mar-2022|  20:20:00.00 0:10:00.00,  20:30:00.00|Windy Jam 0| Drinks
28 0!4]]:13 HYDRES08DEL03 38.00 460, 17.438263 78.397865| 17.46826300000000 78.427865| 09-Mar-2022|  19:00:00.00 0:10:00.00/  19:10:00.00|Fog Medium 2|Snack
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AL v Jfr~ | #NAME?
A B C D E F G H | J K L M N o P Q R s T u \
1 [ #NAME? |Delivery_p: Delivery_p: Delivery_p: Restauran' Restauran' Delivery_lo Delivery_lo Order_Dat: Time_Orde Time_Orde Weather Road_traffi Vehicle_cc Type_of_or Type_of ve multiple_d: Festival  City Name:
2 [0x2318  COIMBRES NaN NaN 11.00367 76.97649 11.04367 77.01649 ######## NaN 15:05 NaN NaN 3 Drinks electric_sc 1 No Metropoliti object
3 |0x3474  BANGRES: 28 4.6 12.97538 77.69666 13.08538 77.80666 ########  20:30  20:35 Windy  Jam 0 Snack  motorcycle 1 No Metropoliti object
4 |0x9420  JAPRESOS 23 4.5 26.91138 75.78903 27.00138 75.87903 ###### 19:45 Stormy  Jam 0 Drinks  motorcycle 1 No Metropoliti object
5 |0x72ee  JAPRESO7I 2 4.8 26.76654 75.83733 26.85654 75.92733 hik#k#t# 17:20 Fog Medium 1Meal  scooter 1 No Metropoliti object
6 [0xa759  CHENRES! 31 4.6 12.98605 80.21811 13.09605 80.32811 ###tut# 18:40 Sunny  Medium 2 Drinks  scooter 1 No Metropoliti object
7 |Oxcdaf  GOARESO: 26 4.7 155696 73.74229 15.5796 73.75229 k#k#kah# 09:55 Fog Low 0 Drinks  motorcycle 1 No Metropoliti object
8 |0x3b9d  BANGRES: 23 4.8 12.91426 77.6784 12.93426 77.6984 huukub# 10:05 Windy ~ Low 2 Buffet  scooter 0 No Urban  object
9 (0xdd42  KOLRES06 26 4.8 22.53366 88.36622 22.58366 88.41622 hik#kHEH 18:05 Windy ~ Medium 0 Meal  motorcycle 1 No Metropoliti object
10 0x872b  MYSRES05 35 4.9 12.32398 76.62796 12.41398 76.71796 ###ut# 21:45 Cloudy  Jam 2 Snack  scooter 1 No Metropoliti object
11/0x6001  HYDRES04 23 4.9 17.41103 78.32965 17.44103 78.35965 ####tut# 20:55 Fog Jam 1Meal  motorcyck 0 No Metropoliti object
12 0xd845  KOCRES0S 2 4.8 10.00071 76.34952 10.04071 76.38952 ######t# 14:40 Stormy  High 2 Snack  motorcycle 1 No Metropoliti object
13 0x4946  VADRES04 22 46 0 0 0.11 0.11 #huhssss 23:50 Windy  Low 1Drinks  scooter NaN No Urban  object
14 0x4598  RANCHIRE 35 4.8 0 0 0.06 0.06 #huhssss 22:25 Sunny Lo 2 Snack  scooter 0 No Metropoliti object
15 Oxbd51  BANGRES: 33 4.8 12.93437 77.61616 13.04437 77.72616 ##h#uts 23:55 Windy  Low 2 Drinks electric_sc 0 No Urban  object
16 0x73ec  RANCHIRE 36 4.6 2335442 85.3329 23.41442 85.3929 hak#b#EH 21:40 Fog Jam 1Meal  scooter 0 No Metropoliti object
17 Ox5ca7  HYDRES1S 34 46 17.459 78.50037  17.489 78.53037 kik#kut# 20:50 Cloudy ~ Jam 2 Snack electric_sc 0 No Metropoliti object
18 0x9fa6  COIMBRES 38 4.2 11.02508 77.01539 11.05508 77.04539 #####ut# 20:35 Windy ~ Jam 2 Buffet  motorcycle 1 No Metropoliti object
19 0x914e  HYDRES1Z 34 4.6 17.42959 78.39262 17.55959 78.52262 hiu## 2210 Sunny  Jam 2 Snack  scooter 0 No Metropoliti object
20 0x36e5  CHENRES! 37 47 12976 802219  13.006 80.2519 k#k#k#k# 18:50 Cloudy ~ Medium 2 Snack  scooter 0 No Metropoliti object
21 Oxd82e  KOCRESOS 2 4.5 10.00071 76.34952 10.13071 76.47952 ####tu# 21:25 Stormy  Jam 1Drinks  scooter 1 No Urban  object
22 0x1df3  JAPRES20[ 28 2.7 26.95643 75.77665 27.04643 75.86665 #i#tu# 22:20 Sunny  Low 1Meal  scooter 1 No Metropoliti object
23 0xa65  PUNERESC 31 4.7 18.55438 73.79821 18.60438 73.84821 ##uu# 0.916667 Cloudy  Jam 0 Buffet  motorcycle 1 No Metropoliti object
24 0x8b83  BANGRES: 37 4.5 12.93566 77.61413 12.99566 77.67413 ###ut# 20:25 Sunny  Jam 0 Drinks  motorcycle 1 No Urban  object
25 0x5b95  HYDRES12 38 4.6 17.42959 78.39262 17.45959 78.42262 hi#hih# 18:45 Sandstorm Medium 2Meal  scooter 0 No Urban  object
26 0xaad3  COIMBRES 30 5 11.02217 76.99959 11.04217 77.01959 ######ss 12:15 Stormy  High 2Meal  scooter 0 No Urban  object
27 0x9995  HYDRESIE 22 4.8 17.45085 78.37935 17.51085 78.43935 #uuuhy 20:40 Fog Jam 0 Snack  motorcycle 1 No Metropoliti object
< > DHB_Dataset A2 (4) + .





