Table 1 SA Crime Rate and Statistics from 2017-2021
	Year
	Crime Rate (per 100,000)
	Percentage Change

	2021
	41.87
	+23.26% (from 2020)

	2020
	33.96
	-7.48% (from 2019)

	2019
	36.71
	+0.14% (from 2018)

	2018
	36.66
	+2.11% (from 2017)



Table 2 List of Parameters and Descriptions
	Parameter/Abbreviation
	Description

	I
	Set of transactions

	MSV
	Minimum Support Value

	F
	Frequent patterns

	BP
	Base pattern generated for the current item

	CFPT
	Conditional frequent pattern

	←
	Assignment operator



Table 3 Comparison of two-station: Crime Count, Average Pre-processing Time, and MSV.
	Two Station
	Crime Count
	Average Preprocessing(sec)
	MSV

	Western Cape
	253426
	0.22
	8435

	Gauteng (Benoni, Jhb Central)
	286740
	0.65
	9205

	Free State (Tseki, Glen)
	16640
	0.09
	624

	Northwest (Biesiesvlei, Taung)
	24528
	0.12
	833

	KwaZulu/Natal (Jozini, Boston)
	15272
	0.32
	530

	Mpumalanga (Machadodorp, Leslie)
	18358
	0.08
	634

	Eastern Cape (Addo, Mthatha)
	86878
	0.28
	2863

	Northern Cape (Bathlaros, Sunrise)
	12163
	0.07
	486

	Limpopo ('Rankin''S Pass', Dorset)
	2273
	0.02
	84



Table 4 Comparison of Province: Crime Count, Average Pre-processing Time,
and MSV.
	Province
	Crime Count
	Average Preprocessing(sec)
	MSV

	Western Cape
	4301744
	11.49
	175203

	Gauteng
	6233436
	17.07
	252498

	Free State
	1279356
	3.67
	50417

	Northwest
	1140923
	3.12
	45389

	KwaZulu/Natal
	3466126
	9.9
	139684

	Mpumalanga
	1251407
	3.38
	50077

	Eastern Cape
	2173990
	6.11
	87060

	Northern Cape
	495597
	1.47
	19535

	Limpopo
	1071862
	2.63
	43722



Table 5 Time taken to generate frequent patterns (sec) using the two-station dataset.
	Province 
	FP-Growth-Pattern generation(sec)
	Hmine-Pattern generation(sec)
	Hybrid-Pattern generation(sec)

	Western Cape ( Bellville, Goodwood)
	1948.54
	3.72
	0.24

	Gauteng (Benoni, Jhb Central)
	3456.68
	8.17
	0.34

	Free State (Tseki, Glen)
	179.13
	0.03
	0.01

	Northwest (Biesiesvlei, Taung)
	2233.08
	0.10
	0.03

	KwaZulu/Natal (Jozini, Boston)
	1954.36
	3.97
	0.20

	Mpumalanga (Machadodorp, Leslie)
	1366.40
	0.09
	0.03

	Eastern Cape (Addo, Mthatha)
	4219.71
	1.06
	0.17

	Northern Cape (Bathlaros, Sunrise)
	653.02
	0.05
	0.02

	Limpopo ('Rankin''S Pass', Dorset)
	40.26
	0.01
	0.00



Table 6 Time taken to generate frequent patterns using the province dataset.
	Province 
	Hmine-Pattern generation(sec)
	Hybrid-Pattern generation(sec)
	FP-Growth-Pattern generation(sec)

	Western Cape
	6.21
	406.4
	2350.9

	Gauteng
	24.77
	42.31
	4207.59

	Free State
	3.94
	18.68
	2884.94

	North West
	12.81
	40.25
	2193.01

	Kwazulu/Natal
	5.5
	110.44
	2103.97

	Mpumalanga
	2.02
	5.66
	2152.89

	Eastern Cape
	7.78
	46.06
	2312.74

	Northern Cape
	1.58
	25.38
	1260.51

	Limpopo
	2.71
	24.53
	2352.84



Table 7 Comparison of the Three Pattern-based Models.
	Model
	Data Structure
	Approach Used
	Advantages
	Disadvantages

	FP-Growth
	Tree
	Divide-and-Conquer
	· Eliminates multiple scans through the dataset, enhancing speed for smaller datasets.
· Effective for transactional data, such as analysis of market basket, crime, etc.
	· Requires high computational power, especially for larger datasets. For example, analyzing millions of transactions can lead to increased processing time and system load.
· Less effective for sparse datasets due to its overhead in tree construction.

	Hmine
	Queue, Hyperlinks
	Hyperlinks
	· Low time complexity (e.g., O(n log n)) allows for faster execution, especially with large datasets.
· Low memory usage, making it suitable for environments with limited resources (e.g., embedded systems).
· Adapts to various data densities by integrating with methods like FP-Tree for dense datasets.
	· May struggle with dense datasets where data points are heavily interconnected, potentially leading to longer processing times.

	HP-Growth
	Tree-Queue, Hyperlinks
	Divide-and-Conquer, Hybrid
	· Reduces bottleneck issues common in FP-Growth, improving overall stability during processing.
· Balances memory and speed, making it suitable for small datasets.
	· Performance decreases with extremely large datasets due to potential overhead from combined structures.
· While faster than FP-Growth, it is not as memory-efficient as Hmine, particularly under high-load conditions.



