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[bookmark: _Toc222688874]1. Introduction
The food delivery market has grown quickly all over the world, and platforms are more and more based on data analytics that improve the logistics and customer satisfaction (Mangiaracina et al., 2019). Proper utilisation of business intelligence can allow organisations to convert raw data about the operations into practical information to become competitive in a world full of data (Chen, Chiang and Storey, 2012).
The dataset analysed in this report includes 11,399 food delivery transactions on 20 variables, such as the demographics of the delivery person (age, ratings), time-related aspects (order and pick-up time), the environmental variables (weather, road traffic density), the characteristics of the order (type, vehicle), and geospatial coordinates. The data set describes the activity of the various cities in India in 44 days (February-March 2022).
The analysis is performed in four steps: (i) (i) data cleaning and preparation in Excel, including removing cases with no data, including format discrepancies; (ii) descriptive statistics in both the Excel functions and SPSS Descriptives/Frequencies; (iii) trend analysis and visualisation with the help of Excel charting tools; (iv) inferential statistics involving SPSS, including one-way ANOVA, bivariate correlations, and multiple linear regression. The report ends with the evidence-based operation improvement recommendations.
 


[bookmark: _Toc222688875]2. Data Cleaning and Preparation
[bookmark: _Toc222688876]2.1 Identifying and Handling Missing Values
The first-step analysis in Excel showed that there are unobserved values in nine variables, amounting to 2,343 records (Figure 1). The highest proportions were in Delivery Person Ratings (507 missing, 4.4) and Delivery Person Age (491, 4.3). As suggested by Hair et al. (2019), to maintain distributional properties, the median imputation was used on the continuous variables (Age = 29.0, Ratings = 4.7, multiple_deliveries = 1.0), and mode imputation was applied to the categorical variables (Weather, Road_traffic_density, Festival, City). There were records having no time ordered (444 rows, 3.9); they were dropped because this was the crucial time ordered to calculate the delivery time.
Figure 1: Missing Values Count by Variable
[image: ]
[bookmark: _Toc222688877]2.2 Standardising Formats and Data Transformations
Inconsistencies in time format were identified in Time_Ordered (885 records) and Time-Order-Picked (914 records), where the data was stored in the form of decimal fractions instead of HH:MM format. Standardisation of all entries was done in the Excel TEXT() function. Two columns (#NAME? and Name), which were irrelevant, were deleted. Delivery_Distance_km was a new variable that was calculated using the Haversine formula by using restaurant coordinates and delivery coordinates (Sinnott, 1984). The calculation of the min time of delivery was performed as the pick-up time less the order time.
Table 1: Data Cleaning Summary — Before vs After
	Metric
	Before
	After
	Change

	Total Records
	11,399
	10,955
	–444

	Total Variables
	20
	19
	–1

	Total Missing Values
	2,343
	0
	–2,343

	Time Format Issues
	1,799
	0
	–1,799

	Data Retention Rate
	
	96.1%
	


Figure 2: Before vs After Cleaning — Missing Values Comparison
[image: ]


[bookmark: _Toc222688878]3. Descriptive Statistics and Summary
[bookmark: _Toc222688879]3.1 Numerical Descriptive Statistics
Descriptive statistics entail an underlying overview of the central tendency, variability, and shape of distribution of the data set (Gravetter and Wallnau, 2017). Three numerical variables were analysed using SPSS Analyse Descriptive Statistics Descriptives. The SPSS output has been given in table 2.
Table 2: SPSS Descriptive Statistics Output
	
	N
	Min
	Max
	Mean
	Std.Dev
	Var.
	Skew.
	Kurt.

	Delivery_person_Age
	10955
	20.00
	39.00
	29.513
	5.737
	32.91
	–0.01
	–1.18

	Delivery_person_Ratings
	10955
	2.50
	5.00
	4.635
	0.324
	0.11
	–1.96
	6.09

	Delivery_Distance_km
	10955
	1.47
	6884.7
	27.069
	307.77
	94725
	18.50
	351.3

	Valid N (listwise)
	10955
	
	
	
	
	
	
	


Figure 3: SPSS Histograms — Numerical Variable Distributions
[image: ]
The mean age of the delivery person is 29.51 (SD = 5.74), and the distribution is skewed towards the left (skewness = -0.01). The mean rating of 4.64 out of 5.00 (SD = 0.32) shows that the level of customer satisfaction is very high, but the negative skew (-1.96) and the high value of skewness (6.09) suggest that the distribution is left-skewed and leptokurtic, with the majority of the ratings concentrated at the upper end. Delivery distance has the largest variability (SD = 307.77) and extreme skewness (18.50), which indicates large amounts of outliers due to the incorrect input of coordinates. The central tendency measure of median, which is 9.22 km, is more robust compared to the median (Field, 2018).


[bookmark: _Toc222688880]3.2 Categorical Frequency Distributions
In SPSS (Analyse Descriptive Statistics Frequencies), frequency analysis was performed. Table 3 gives a summary of weather and traffic distributions, and all categorical distributions are given in Figures 4 and 5.
Table 3: SPSS Frequency Tables — Weather and Traffic
	Weather
	Freq.
	%
	
	Traffic
	Freq.
	%

	Cloudy
	1813
	16.5
	
	Low
	3768
	34.4

	Fog
	1735
	15.8
	
	Medium
	2694
	24.6

	Sandstorms
	1823
	16.6
	
	High
	1078
	9.8

	Stormy
	1767
	16.1
	
	Jam
	3415
	31.2

	Sunny
	1921
	17.5
	
	Total
	10955
	100.0

	Windy
	1896
	17.3
	
	
	
	


Figure 4: SPSS Pie Charts — Categorical Variable Distributions
[image: ]
Figure 5: SPSS Bar Charts — Categorical Frequency Distributions
[image: ]
The distribution of weather conditions is quite even (15.8–17.5%), which allows making cross-condition comparisons. The majority of the traffic is low (34.4%) or jammed (31.2%). The distribution of the order types is almost even (24.4-25.6%), with motorcycles being the prevalent vehicle type (58.6%), which also aligns with the urban delivery standards in developing countries (Mangiaracina et al., 2019).



[bookmark: _Toc222688881]4. Trend Analysis and Visualisation
[bookmark: _Toc222688882]4.1 Delivery Performance Trends Over Time
In trend analysis, the change in key performance indicators is analysed throughout the period of observation (Few, 2012). The difference between Time_Ordered and Time_Order_Picked was taken as the time of delivery. The SPSS spreadsheet graph (Graphs > Chart Builder > Line) was used to produce line graphs with linear trends to monitor the mean delivery time and ratings on a daily basis throughout the observation period of 44 days.
Figure 6: Mean Delivery Time Over Time (Line Chart with Trend Line)
[image: ]
Figure 7: Mean Delivery Rating Over Time (Line Chart with Trend Line)
[image: ]
Table 4: Linear Trend Line Statistics
	Metric
	Slope/Day
	Intercept
	R²
	p-value

	Mean Delivery Time
	–0.003
	10.12
	0.020
	0.357

	Mean Rating
	–0.001
	4.65
	0.022
	0.338


As indicated in Figure 6, the delivery time has a range of between 9.0 and 11.5 minutes per day. The linear trend line has a slightly negative slope (-0.003/day), but R² = 0.020, p-value = 0.357, indicates that this fall is not statistically significant. Ratings also show a horizontal curve (Figure 7), which proves that the quality of the services has not decreased during the same time. The lack of a meaningful trend is in itself an informative conclusion, as Tufte (2001) points out.
[bookmark: _Toc222688883]4.2 Weather and Traffic Conditions vs Delivery Time
Table 5: SPSS Compare Means — Delivery Time by Weather
	Weather
	N
	Mean
	Median
	SD
	Mean Rtg

	Cloudy
	1813
	10.14
	10.0
	4.06
	4.640

	Fog
	1735
	10.13
	10.0
	4.04
	4.627

	Sandstorms
	1823
	9.99
	10.0
	4.06
	4.630

	Stormy
	1767
	9.94
	10.0
	4.07
	4.635

	Sunny
	1921
	9.87
	10.0
	4.11
	4.637

	Windy
	1896
	10.15
	10.0
	4.13
	4.641

	Total
	10955
	10.03
	10.0
	4.08
	4.635


Figure 8: Mean Delivery Time by Weather (Bar Chart with 95% CI)
[image: ]
Figure 9: Mean Delivery Time by Traffic Density (Bar Chart with 95% CI)
[image: ]
The weather conditions do not have a strong effect on the delivery time, as the difference is only within 0.28 minutes (9.87 sunny, 10.15 windy). The medians are equal at 10.0 minutes. The effect of traffic density is slightly broader; jam conditions give rise to the highest mean (10.17 min) over high traffic (9.89 min), although the difference remains within one standard deviation of the grand mean.
[bookmark: _Toc222688884]4.3 Vehicle Type Comparisons and Distance–Time Relationship
Figure 10: Vehicle Type Performance (Grouped Bar Chart)
[image: ]
Figure 11: Delivery Distance vs Time (Scatter Plot with Fit Line)
[image: ]
Scooters have the shortest mean time of delivery (9.97 min), beating the motorcycles by the slightest margin (10.04) and the electric scooters by a narrower margin (10.26). As can be observed in the scatter plot (Figure 11), there is no significant linear association between distance and time (r = -0.002, p = 0.801). In general, the data set is described by the operational stability, and the contextual factors have a minimal impact on the performance (Few, 2012).



[bookmark: _Toc222688885]5. Statistical Analysis Using SPSS
[bookmark: _Toc222688886]5.1 Hypothesis Testing: One-Way ANOVA
In order to test the hypothesis that there is a significant difference between delivery ratings, a one-way ANOVA was run in SPSS (Analyse > Compare Means > One-Way ANOVA).
H₀: There is no significant difference in Delivery_person_Ratings based on weather conditions.
H₁: There is a significant difference in Delivery_person_Ratings based on weather conditions.
Table 6: SPSS ANOVA Output — Delivery_person_Ratings by Weather
	
	Sum of Sq.
	df
	Mean Sq.
	F
	Sig.
	Eta²

	Between Groups
	4.687
	5
	0.937
	8.944
	<.001
	0.004

	Within Groups
	1147.564
	10949
	0.105
	
	
	

	Total
	1152.251
	10954
	
	
	
	


Figure 12: SPSS Means Plot — Ratings by Weather (95% CI Error Bars)
[image: ]
The ANOVA gives out a statistically significant difference, F(5, 10949) = 8.944, p = .001. Nevertheless, this effect size is extremely minimal (Eta² = 0.004), which means that weather is not a cause of less than 1% of the variance. Cloudy and Fog have significantly higher ratings (4.66) than Sandstorms, Stormy, and Windy (4.61-4.62) by Bonferroni post-hoc tests. According to Pallant (2020), statistically significant large samples do not mean that it is practically significant. H₀ is rejected, but the practical significance is insignificant.
[bookmark: _Toc222688887]5.2 Correlation Analysis
Table 7: SPSS Pearson Correlations Matrix
	
	Age
	Ratings
	Distance
	Del.Time

	Age (r / p)
	1.000
	–0.097** / <.001
	0.016 / .097
	–0.003 / .739

	Ratings (r / p)
	–0.097** / <.001
	1.000
	0.002 / .801
	0.009 / .371

	Distance (r / p)
	0.016 / .097
	0.002 / .801
	1.000
	–0.002 / .801

	Spearman: Traffic–Dist
	
	
	ρ = 0.227** / <.001
	


Figure 13: Scatter Plot — Age vs Ratings (with Fit Line)
[image: ]
The Pearson correlation between age and ratings is weakly significant (r = -0.097, p < .001). The Spearman correlation between traffic and distance is significant as well (p < .001, 0.227). The rest of the correlations are not significant. Under the conventions of Cohen (1988), they both fall short of the small threshold of effects.
[bookmark: _Toc222688888]5.3 Multiple Linear Regression
Table 8: SPSS Regression Model Summary
	Model
	R
	R²
	Adj. R²
	Std. Error
	Durbin-Watson

	1
	0.124
	0.015
	0.015
	0.322
	1.999


Table 9: SPSS Regression Coefficients
	
	B
	Std.Err
	Beta
	t
	Sig.
	VIF

	(Constant)
	4.834
	0.021
	
	229.5
	<.001
	

	Delivery_person_Age
	–0.006
	0.001
	–0.098
	–10.3
	<.001
	1.001

	Traffic_Code
	–0.020
	0.002
	–0.077
	–8.08
	<.001
	1.001

	Vehicle_Code
	0.005
	0.005
	0.009
	0.957
	.338
	1.000

	Delivery_Distance_km
	0.000
	0.000
	0.004
	0.390
	.696
	1.001


Figure 14: SPSS Regression Diagnostics (Residual Plot & Histogram)
[image: ]
Figure 15: Normal P-P Plot of Standardised Residual
[image: ]
The model has significance, F(4, 10950) = 42.541, p < .001, but accounts for only 1.5 per cent of the variance (R² = 0.015). Two of them are significant: Age ( = -0.098, p = .001) and Traffic ( = -0.077, p = .001). VIF 1.00 proves that there is no multicollinearity; Durbin-Watson (1.999) shows no autocorrelation. The value of the R² is low, which indicates that there are probably unmeasured variables, which are the primary determinants (Tabachnick and Fidell, 2019).



[bookmark: _Toc222688889]6. Insights and Recommendations
[bookmark: _Toc222688890]6.1 Key Insights
Some significant findings are apparent in the analysis. To begin with, there are high ratings (M = 4.64, SD = 0.32) of the delivery service with stable temporal trends, which means the stable operation of the service. Second, weather and traffic conditions are statistically significant in ANOVA testing (p < .001), but have an insignificant practical impact on delivery times (range = 0.28 min) and ratings (Eta² = 0.004). Third, only the age of delivery persons and the density of traffic are significant predictors of ratings, but their explanatory power is rather weak (R² = 1.5%). Fourth, the motorcycle-dominated (58.6)-based fleet has a low level of performance differentiation between vehicles.
[bookmark: _Toc222688891]6.2 Recommendations
According to these results: (i) the operational protocols should not be adjusted based on the weather conditions, as they are very slight; they should be used to train low-rated older drivers (2 = -0.098); (ii) the most important aspect of the resources should be the training programmes because the time spent during higher ratings is lower, which should explain the data, which is why it's 98.5% of the unexplained variance (Provost and Fawcett, 2013); (iii) data collection needs improvements to include the metrics of order preparation and
[bookmark: _Toc222688892]6.3 Limitations and Future Research
The sample is also limited in terms of generalisability, as it covers a smaller geographical area over a period of 44 days. The lack of order preparation time and demographics of customers restrains the power of predictive models. Correlation does not mean causation: relationships that are observed could be confounded by unmeasured variables. Research in the future ought to utilise larger longitudinal datasets that utilise real-time GPS positioning and machine learning technologies in order to achieve more delicate forecasting (Provost and Fawcett, 2013).
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[bookmark: _Toc222688894]Appendix A: Cleaned Dataset Sample
The table below shows the first 25 records of the cleaned dataset (10,955 records, 19 original + 6 derived variables). The full dataset is available in the accompanying Excel workbook (Cleaned_Data sheet).
Appendix A: Cleaned Dataset — First 25 Records
[image: ]


[bookmark: _Toc222688895]Appendix B: Excel Data Cleaning Documentation
The data cleaning actions log below records all the operations done on the raw dataset including the variable that was changed, the problem that was identified, the number of missing or affected records, the action used and the academic justification of the decision made.
Appendix B: Complete Data Cleaning Actions Log
[image: ]

Key Excel functions used during cleaning: COUNTBLANK() for missing value identification, MEDIAN() and MODE() for imputation values, TEXT() for time format standardisation, and the Haversine formula for distance calculation. All cleaning steps are documented in the Section2_Data_Cleaning.xlsx workbook across six dedicated worksheets: Raw_Data, Missing_Values_Analysis, Time_Format_Check, Cleaning_Actions, Cleaned_Data, and Before_vs_After.


[bookmark: _Toc222688896]Appendix C: Full SPSS Descriptive Statistics Outputs
The following appendix shows the SPSS Descriptives and Frequencies results as they were produced through Analyze > Descriptive Statistics > Descriptives and Analyze > Descriptive Statistics > Frequencies.
Appendix C.1: Full SPSS Descriptives Output — All Numerical Variables
[image: ]
Appendix C.2: Full SPSS Frequency Tables — All Categorical Variables
[image: ]
Appendix C.3: SPSS Histograms — Numerical Distributions with Mean/Median
[image: ]
Appendix C.4: SPSS Pie Charts — All Categorical Variables
[image: ]
Appendix C.5: SPSS Bar Charts — All Categorical Frequencies
[image: ]


[bookmark: _Toc222688897]Appendix D: Additional Charts and Visualisations
This appendix shows the additional visualisations that add to the trend analysis of Section 4 such as box plots and histograms of rating distributions by condition.
Appendix D.1: Box Plots — Delivery Time by Weather and Traffic Density
[image: ]
The box plots verify the results of Section 4: the distributions of the delivery times are almost the same regardless of the weather conditions and traffic conditions. The median is always 10.0 minutes and interquartile ranges are not very different among all the groups. Group means are represented by red diamonds.
Appendix D.2: Rating Distribution Histograms by Weather Condition
[image: ]
As can be seen in the histograms, the weather conditions all have left-skewed rating distributions, with most of the ratings falling within the range of 4.5 and 5.0. The widest distribution is displayed by the Sunny condition (minimum 2.50) and Cloudy and Fog condition generate the narrowest distribution around the top.
Appendix D.3: Delivery Time Trend Line with R² and Equation
[image: ]
Appendix D.4: Rating Trend Line with R² and Equation
[image: ]
Appendix D.5: Delivery Distance vs Time Scatter Plot
[image: ]
Appendix D.6: Vehicle Type Performance Comparison
[image: ]


[bookmark: _Toc222688898]Appendix E: Full SPSS Statistical Analysis Outputs
The entire SPSS output table of all inferential statistical tests in Section 5, including One-Way ANOVA and post-hoc-comparisons, bivariate correlation, and multiple linear regression and diagnostic plots are provided in this appendix.
[bookmark: _Toc222688899]E.1 One-Way ANOVA: Full Output
Appendix E.1a: SPSS ANOVA Descriptives Table
[image: ]
Appendix E.1b: SPSS Post-Hoc Multiple Comparisons (Bonferroni)
[image: ]
Row highlighing in green indicates a statistically significant difference between pair-wise (p <.05 after Bonferonni correction). There are six significant comparisons out of fifteen all of Cloudy or Fog versus Sandstorms, Stormy, or Windy conditions.
Appendix E.1c: SPSS Means Plot — Ratings by Weather
[image: ]
[bookmark: _Toc222688900]E.2 Correlation Analysis: Full Output
Appendix E.2a: Full SPSS Pearson Correlations Table (with Sig. and N)
[image: ]
Appendix E.2b: Correlation Heatmap
[image: ]
Appendix E.2c: Scatter Plot — Age vs Ratings
[image: ]
[bookmark: _Toc222688901]E.3 Multiple Linear Regression: Full Output
Appendix E.3a: Full SPSS Regression Coefficients (with Tolerance & VIF)
[image: ]
Appendix E.3b: Regression Residual Scatter Plot and Histogram
[image: ]
Appendix E.3c: Normal P-P Plot of Regression Standardised Residual
[image: ]
The residual scatter plot (E.3b) indicated that there is no systematic arrangement, which proves homoscedasticity. The standardised residual histogram is a normal distribution, albeit with low negative skewness that is in agreement with the rating distribution. According to P-P plot (E.3c), the points are in close proximity to the diagonal line, and this enables the assumption of a normal distribution of residuals of the regression.
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SPSS Output: Descriptive Statistics — Distribution Overview
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SPSS Output: Categorical Variable Distributions
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Figure 5: Delivery Performance by Vehicle Type
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Figure 6: Delivery Distance vs Delivery Time (Scatter Plot)
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SPSS Output: Means Plot
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SPSS Output: Scatter Plot with Fit Line
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Regression Standardised Residual

SPSS Output: Regression Diagnostic Plots

Scatterplot: Dependent Variable: Delivery_person_Ratings
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Appendix A: Cleaned Dataset Sample (First 25 Records)
Total Records: 10,955 | Variables: 19 + 6 derived

I T S S S N

BANGRES15DELO1 Windy Snack motorcycle 17.08
JAPRESO9DELO3 23.0 4.5 Stormy Jam Drinks motorcycle 13.41 10
JAPRESO7DELO3 21.0 4.8 Fog Medium Meal scooter 13.41 5
CHENRES19DELO1 31.0 4.6 Sunny Medium Drinks scooter 17.08 15
GOARES04DELO1 26.0 4.7 Fog Low Drinks motorcycle 1.54 10
BANGRES19DEL02 23.0 4.8 Windy Low Buffet scooter 3.11 5
KOLRESO6DEL02 26.0 4.8 Windy Medium Meal motorcycle 7.57 5
MYSRESO5DELO3 35.0 4.9 Cloudy Jam Snack scooter 13.99 15
HYDRESO04DELO3 23.0 4.9 Fog Jam Meal motorcycle 4.61 10
KOCRESO9DELO1 24.0 4.8 Stormy High Snack motorcycle 6.24 5
VADRES04DELO1 22.0 4.6 Windy Low Drinks scooter 17.3 10
RANCHIRES14DELO3 35.0 4.8 Sunny Low Snack scooter 9.44 10
BANGRES11DELO1 33.0 4.8 Windy Low Drinks electric_scooter 17.08 15
RANCHIRESO10DELO3 36.0 4.6 Fog Jam Meal scooter 9.06 10
HYDRES19DELO3 34.0 4.6 Cloudy Jam Snack electric_scooter 4.61 15
COIMBRESO3DELO3 38.0 4.2 Windy Jam Buffet motorcycle 4.67 5
HYDRES12DELO2 34.0 4.6 Sunny Jam Snack scooter 19.98 15
CHENRES20DELO3 37.0 4.7 Cloudy Medium Snack scooter 4.66 15
KOCRESO9DELO2 21.0 4.5 Stormy Jam Drinks scooter 20.29 5
JAPRES20DELO3 28.0 2.7 Sunny Low Meal scooter 13.4 10
PUNERESO03DEL02 31.0 4.7 Cloudy Jam Buffet motorcycle 7.66 5
BANGRES13DELO3 37.0 4.5 Sunny Jam Drinks motorcycle 9.32 5
HYDRES12DELO3 38.0 4.6 Sandstorms Medium Meal scooter 4.61 10
COIMBRESO5DEL02 30.0 5.0 Stormy High Meal scooter 3.12 15

HYDRES18DELO3 22.0 4.8 Fog Jam Snack motorcycle 9.22 10
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Appendix B: Complete Data Cleaning Actions Log
(Excel Worksheet Documentation)

Delivery_person_Age Missing values 491 (4.3%) Median imputation (29.0) Preserves distribution (Hair et al. 2019)

Delivery_person_Ratings
multiple_deliveries
Weather
Road_traffic_density
Festival
City
Time_Orderd
Time_Orderd
Time_Order_picked
#NAME?
Name:
Delivery_Distance_km

Delivery_Time_min

Missing values
Missing values
Missing values
Missing values
Missing values
Missing values
Missing values
Decimal format
Decimal format
Irrelevant column
Irrelevant column
New variable

New variable

507 (4.4%)
221 (1.9%)
128 (1.1%)
122 (1.1%)
114 (1.0%)
114 (1.0%)
444 (3.9%)
885 records
914 records
All records
All records
Computed

Computed

Median imputation (4.7)
Median imputation (1.0)
Mode imputation (Sunny)
Mode imputation (Low)
Mode imputation (No)
Mode imputation (Metropolitian)
Row removal
TEXT() conversion to HH:MM
TEXT() conversion to HH:MM
Column removed
Column removed
Haversine formula

Picked - Ordered time

Robust to skewness
Maintains central tendency
Most frequent category
Categorical best practice
Dominant category
Dominant category
Essential for time calculation
Standardise format
Standardise format
No analytical value
Contained only "object"
Sinnott (1984)

Derived delivery duration
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Appendix C: Full SPSS Descriptive Statistics Output
(Analyze > Descriptive Statistics > Descriptives)

10955 29.5134 30.0000 30.00 5.7365 32.9071 -0.009 -1.182 20.00 39.00 19.00
Ratings 10955 4.6350 4.7000 4.90 0.3243 0.1052 -1.959 6.089 2.50 5.00 2.50
Distance (km) 10955 27.0693 9.2200 1.55 307.7738 94724.7262 18.503 351.320 1.47 6884.73 6883.26

Time (min) 10955 10.0356 10.0000 15.00 4.0821 16.6639 -0.013 -1.500 5.00 15.00 10.00
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Appendix C (continued): Full SPSS Frequency Tables
(Analyze > Descriptive Statistics > Frequencies)

Weather Conditions Road Traffic Density

Cloudy 1813 ) ) ) _m

Fog 1735 15.8 15.8 32.3 High 1078
Sandstorms 1823 16.6 16.6 48.9 Jam 3415 31.2 31.2 41.0
Stormy 1767 16.1 16.1 65.0 Low 3768 34.4 34.4 75.4
sunny 1921 17.5 17.5 82.5 Medium 2694 24.6 24.6 100.0
Windy 1896 17.3 17.3 99.8 Total 10955 100.0 100.0
Total 10955 100.0 100.0
Type of Order Type of Vehicle

_m Valid %

Buffet 2766
electric_scooter
Drinks 2806 25.6 25.6 50.8
motorcycle 6420 58.6 58.6 66.5

Meal 2675 24.4 24.4 75.2

scooter 3673 33.5 33.5 100.0
Snack 2708 24.7 24.7 99.9

Total 10955 100.0 100.0

Total 10955 100.0 100.0
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Appendix D: Box Plots — Delivery Time Distribution by Condition
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Appendix D (continued): Rating Distribution Histograms by Weather Condition
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Appendix E: SPSS ANOVA Descriptives
(Analyze > Compare Means > One-Way ANOVA > Descriptives)

Cloudy 1813 4.6617 0.2800 0.0066 4.6488 4.6746
Fog 1735 4.6580 0.2742 0.0066 4.6451 4.6709 3.50 5.00
Sandstorms 1823 4.6149 0.3148 0.0074 4.6004 4.6293 3.50 5.00
Stormy 1767 4.6160 0.3037 0.0072 4.6019 4.6302 3.50 5.00
Sunny 1921 4.6465 0.4272 0.0097 4.6274 4.6656 2.50 5.00
Windy 1896 4.6139 0.3095 0.0071 4.6000 4.6279 3.50 5.00

Total 10955 4.6350 0.3243 0.0031 2.50 5.00
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Appendix E (continued): SPSS Post-Hoc Multiple Comparisons (Bonferroni)
Dependent Variable: Delivery_person_Ratings

I e T N N S N N

Cloudy Fog 0.0037 0.0109 1.0000 ns
Cloudy Sandstorms 0.0469 0.0107 <.001 b
Cloudy Stormy 0.0457 0.0108 <.001 b
Cloudy Sunny 0.0152 0.0106 1.0000 ns
Cloudy Windy 0.0478 0.0106 <.001 s
Fog Sandstorms 0.0432 0.0109 0.0011 s
Fog Stormy 0.0420 0.0109 0.0019 g
Fog Sunny 0.0116 0.0107 1.0000 ns
Fog Windy 0.0441 0.0108 0.0006 s
Sandstorms Stormy -0.0012 0.0108 1.0000 ns
Sandstorms Sunny -0.0316 0.0106 0.0423 &
Sandstorms Windy 0.0009 0.0106 1.0000 ns
Stormy Sunny -0.0305 0.0107 0.0646 ns
Stormy Windy 0.0021 0.0107 1.0000 ns

Sunny Windy 0.0326 0.0105 0.0284 &
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Appendix E (continued): Full SPSS Pearson Correlations Output
(Analyze > Correlate > Bivariate)
** p < .01 (2-tailed)

™~ N W N S

1.000 -0.097** 0.016 -0.003
Sig. (2-t) <.001 0.097 0.739
N 10955 10955 10955 10955
Ratings -0.097** 1.000 0.002 0.009
Sig. (2-t) <.001 0.861 0.371
N 10955 10955 10955 10955
Distance 0.016 0.002 1.000 -0.002
Sig. (2-t) 0.097 0.861 0.801
N 10955 10955 10955 10955
Del.Time -0.003 0.009 -0.002 1.000
Sig. (2-t) 0.739 0.371 0.801

N 10955 10955 10955 10955
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Appendix E (continued): Full SPSS Regression Coefficients
Model: R=0.1237, R?=0.0153, Adj.R?=0.0149, F(4,10950)=42.541, p<.001, Durbin-Watson=1.999

(Constant) 4.834083 0.021061 229.527 <.001
Delivery_person_Age -0.005521 0.000536 -0.0976 -10.292 <.001 0.999 1.001 S
Traffic_Code -0.019972 0.002473 -0.0766 -8.075 <.001 1.000 1.000 S
Vehicle_Code 0.004991 0.005214 0.0091 0.957 0.3384 0.999 1.001 ns
1.000 1.000 ns

Delivery_Distance_km 0.000004 0.000010 0.0037 0.390 0.6965
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Figure 1: Missing Values Count by Variable (Before Cleaning)

507

Delivery_person_Ratings

Delivery_person_Age

Time_Orderd

multiple_deliveries

Weather

Road_traffic_density

Festival

City

Time_Order_picked

0 100 200 300 400 500
Missing Value Count




image2.png
Figure 2: Before vs After Data Cleaning — Missing Values
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