
ROPS 619: Spatial Analysis 
Prof.  Matt Ingram 
Spring 2015 

Replication 4 (GWR) 
 
Publication Ocal and Yildirim in Journal of Peace Research 2010 
Software You can execute GWR in R and other environments. 

However, it can be very useful to learn to use a standalone program 
designed solely for GWR, called GWR4. 
Download and install from GeoDa Center at ASU here: 
https://geodacenter.asu.edu/software/downloads/gwr_downloads 
 
*** Be sure to download both (1) software and (2) manual. Manual has a 
clear practical guide for executing the analysis 

Variables Dependent Variable: 
• Economic growth 

Independent Variables: 
• base = income in 1987 
• T = terrorism index 
• E = education 
• G = real per capita government expenditures in 1987 
• Coastal = regional dummy variable that takes value of 1 if province 

is along coast 
Note re shapefile: 
Replication data at JPR website did not include shapefile or any other 
spatial data (e.g., coordinates for GWR). 
I obtained two shapefiles: 1 from ESRI’s online database, and 1 from 
IPUMS at Minnesota Population Center at Univ of Minnesota. 
First had 85 units and could be reduced to 67 by dissolving units into each 
other. Second had 61 units and could be merged with data for 67 units by 
averaging or otherwise merging data from more than one unit into pre-
existing unit. I opted for first option, reducing shapefile of 85 units to one 
of 67 units so as not to lose information and variation present in the 
authors’ data set. 
Sources:  
ESRI shapefile available via ArcMap. 
IPUMS shapefile available here: 
https://international.ipums.org/international/gis_harmonized_1st.shtml 
(last accessed April 4, 2015). 
Details: 
From ESRI shapefile with 85 units: 

(1) Deleted all small and very small islands, keeping only primary land 
forms 

(2) Dissolved provinces composed of more than 1 primary land mass 
(Istanbul and one Canakkale) 

(3) Deleted polygons in Istanbul and Canakkale that were not in 

https://geodacenter.asu.edu/software/downloads/gwr_downloads
https://international.ipums.org/international/gis_harmonized_1st.shtml


original article 
(4) Dissolved newer provinces into existing ones in original article. 

These included: Nigde and Aksaray and others that are labeled in 
new shapefile. Also, Sanliurfa in shapefile is likely “Surfa” in 
original data set; province is also known as “Urfa”, it is present in 
early shapefiles from 1985 and in later shapefiles, and is a close 
match. 

 
Note: 
Throughout replications, consider following question. 
What are strengths/weaknesses of being able to do replication in GeoDa, 
GWR4, R, Python (or other environment)? 

Replication Items  
1 Figure 4 

Appears to be a quantile map with 6 categories. 
Examine shapefile, familiarize yourself with data, and reproduce a similar 
map. 
 
Questions: 
Does distribution of terrorism index match that reported in paper? 
What does the distribution convey? 
Exercises: 

(1) Try different types of descriptive maps, e.g., box, percentile, 
standard deviation. 

(2) Examine distribution of other variables to become familiar with 
data 

2 Construct Spatial References 
• What spatial references do you need to generate to execute GWR? 
• Ocal and Yildirim define the connectedness of units as constituted 

by 8 nearest neighbors (note to Table 1)? What does this mean? 
Can you replicate this in GWR4 or R? 

• What is clear or unclear about method? 
3 Table 1 

Generate OLS results, GWR results, and compare the two 
 
What are results in GWR4? 
 
What are results in R? 
 
How do results compare with those reported in original article? 
 
How would you interpret your results? 
 



How does your own interpretation compare with the discussion by authors 
in original article? 
 

4 Figure 5: local variation in effect of base 
5 Figure 6: local effect of T 
6 Figure 7: local effect of E 
7 Figure 8: local effect of G 
8 Question: 

In Figures 5-8, what effects are significant and what effects are non-
significant? 

 
Questions for Discussion: 
 
1) What were original research questions and hypotheses? 
2) Does empirical strategy (research design) answer these questions and test these hypotheses? 
3) Regarding data and time span: 

a) How are key variables measured? 
b) When are DVs measured and when are IVs measured? 

4) In plain English, how would you explain the substantive meaning of: 
a) Table 1?  
b) Figures 5-8? 

5) What is the added value of spatial analysis? That is, why not stop with the simple percentile 
maps in Figures 1-4 and a simple OLS regression including the identified covariates? What is 
value added by the GWR, or any other spatial model for that matter? Aside from spatial 
analysis, discuss other options (e.g., model specification, functional form, etc.)? 

6) Regarding spatial weights? 
a) How were they constructed? 
b) How might results differ with different weights? 
c) Can you test this? 

7) Regarding unit and level of analysis? 
a) Why was province selected as unit and level of analysis? 
b) Is terrorism a bound or unbound phenomenon? Economic growth? 
c) What do authors say about MAUP? 
d) How might you address critiques associated with MAUP or ecological inference? 

8) Regarding model selection/specification: 
a) What spatial diagnostics were conducted? What motivated the GWR? How do you know 

how particular specification of spatial model was selected? 
b) What about other spatial models?  

i) What other spatial diagnostics could you run to motivate a spatial model? 
c) How much spatial autocorrelation was there in residuals of OLS model? How do you 

know?  
d) Would you have selected a different model specification? Why or why not? 

9) What are implications for theory? 
a) Of spatial dependence? 
b) Of the spatial error process? 

10) What are implications for policy? 



a) Of spatial dependence? 
b) Of error process? 

11) What else would you want to do with this research question and the data? 


