
Part III
Multiscale Spatially Varying Poisson Model

Multiscale Geographically Weighted Poisson Regression (MGWPR)



Problem Statement
Multiscale Geographically Weighted Poisson Regression (MGWPR)

• Normally distributed response variables though ubiquitous in statistics are not the only kind.

• Other distributions of response variables are observed such as Poisson, Binomial etc.



Research Objective
Generalized MGWR

• Expand the MGWR model to accommodate a Poisson distributed response variable.

• Design and implement an algorithm to model generalized response variables and check 

performance using simulated data in comparison to Poisson GWR, GLM results.

• Develop inference calculations to accommodate for ramifications from associated link functions.

• Apply model expansions to real world datasets to exhibit use of model with noisy, real data.



Research Design
What is the plan to solve the problem?



Research Design
Simulation experiments

Monte Carlo experiment: 1000 runs using simulated data

1. Estimation of the scale across which processes vary

2. Reproduction accuracy of the spatial heterogeneity of different processes

3. Goodness of fit

4. Computation overhead



Research Design
Simulation experiments

Monte Carlo experiment: 1000 runs using the following constructed data:



Research Design
Simulation experiments

Monte Carlo experiment: 1000 runs using the following constructed data:



Research Design

MGWPR BW0 Mean= 43 MGWPR BW1 Mean= 225 MGWPR BW2 Mean= 556GWPR BW Mean= 58

Simulation experiments 1.Estimation of the scale across which processes vary

Presenter Notes
Presentation Notes
GWR bandwidth mean = 170




Research Design
Simulation experiments

2. Reproduction accuracy of the spatial heterogeneity of different processes - RMSE



Research Design
Simulation experiments

2. Reproduction accuracy of the spatial heterogeneity of different processes



Research Design

3. Goodness of fit - AICc

AICcAICc

Simulation experiments



Research Design
4. Computational overheadSimulation experiments



Intellectual merits and Broader impacts

• Expands applicability of local models in wider research areas within the social and natural 
sciences

• Generalizes local modeling techniques to expand user-base

• Implements novel adaptations in local spatial modeling framework from generally established 
statistical techniques



Thank you!
Any Questions?


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 13
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Background and Problem Statement�Classic approach to explore MAUP - Data view
	Slide Number 35
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Research Design�Empirical example: Location
	Research Design�MGWR Parameter Estimates: Age of the property�
	Research Design�Further Exploration�
	Research Design�Experiment�
	Research Design�Experiment�
	Research Design�Experiment�
	Research Design�Experiment�
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Slide Number 83
	Slide Number 84
	Slide Number 85
	Slide Number 86
	Slide Number 87
	Slide Number 89
	Slide Number 90
	Slide Number 91



