Instructions for Exercise 3 —Spatial Statistics and Regression

1. Load the data into GeoDa
Load the file London_Ward_Variables.shp into GeoDa
2. Explorative spatial analysis

Right-click on the map to create a choropleths

Change Current Map Type > « Themeless |
Save Categories Quantile > 2
Rates - Percentile 3
Save Rates Box Map (Hinge=1.5) 4
Box Map (Hinge=3.0) 5
Ll ’ Standard Deviation 6
Shape Centers > Unique Values 7
Thiessen Polygons > Co-location Map 8
Minimum Spanning Tree > Natural Breaks > 9
Heat Map Equal Intervals > 10
Selection Shape > Hierarchical Map 7.500000 20
Color > Custom Breaks > |7.500000 114
+  Show Status Bar 2.500000 3.900000 7.500000 16.(
2.400000 -1.900000 7.500000 2.
Sl 3300000  -10400000  7.500000 3.
Copy Image To Clipboard 2.700000 -0.500000 7.500000 10
Save Image As 3.700000 -0.800000 7.500000 9.(

Explore selecting the different intervals of the choropleths and visualizing their spatial distribution
and histogram for different variables. Explore the parameters of the histogram.

Create a histogram for variables crime (LONWB_Crim) and greenspace (LONWB_Gree) and visualize
the spatial distribution of wards from different histogram values.

3. Eliminate outliers

Generate box-plots to identify outliers.

Sort the table in descending order to identify them. Edit their values.
4. Look for associations

Generate a scatterplot / univariate regression. Explore the parametes / results of the regression
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L ] ® Regression Report
R >>10/11/2019 11:37:28
3 REGRESSION
SUMMARY OF OUTPUT: ORDINARY LEAST SQUARES ESTIMATION
Data set : Ward_WB_Tweets
Dependent Variable : N_Tweets Number of Observations: 625
Mean dependent var : 97.5984 Number of Variables 2
e @ Regression $.D. dependent var : 301.701 Degrees of Preedom  : 623
Variables Dependent Variable R-squared H 0.159139 P-statistic t 117.907
NONLD_AREA > NTweets Adjusted R-squared :  0.157789 Prob(F-statistic) : 2.82937e-25
= Sum squared residual: 4.7836d4e+07 Log likelihood + -4401.07
POLY.JD Covariates Sigma-square : 76784 Akaike info criterion : 8806.14
LE Transport S.E. of regression : 277.099 Schwarz criterion : 8815.02
ChildObesi Sigma-square ML : 76538.3
Bebatite > S.E of regression ML: 276.656
Unemployme <
Crime o variable Coefficient Std.Error  t-Statistic Probability
Fires
<< CONSTANT -226.733 31.8591 -7.11673 0.00000
GCSE Transport 86.0423 7.92396 10.8585 0.00000
Absences
ChildOOW
REGRESSION DIAGNOSTICS
[ MULTICOLLINEARITY CONDITION NUMBER 5.569127
SwB TEST ON NORMALITY OF ERRORS
S — TEST OF VALUE PROB
Weights File AR Jarque-Bera 2 199022.9109 0.00000
Models FOR Y
oclasslc RANDOM COEFFICIENTS
TEST DF VALUE PROB
Breusch-Pagan test 1 2617.4928 0.00000
Frad-Yal s et Cosft Wi Mt b i Koenker-Bassett test 1 59.5537 0.00000
—————————————— EAD OF REPORT

Run Reset  Close

5. Create a spatial matrix

Create a spatial matrix with queen contiguity.

3) Select Queen or Rook

2) Select ID

S—

Select ID Variable | 555.| B  Addiovariable...

Weights File Creation

1) Create weights file

| oy

Rook contigui Include lower orders
[ ] L ] Weights Manager iguity
Precision threshold
Create  Load
Weights Name
Create Close

Visualize the number of neighbor’s histogram, as well as the connectivity map and graph.
6. Generate a Spatial Lag model

Generate a spatial lag model with variables number of tweets (dependent) and LONWB_Tran
(independent). Use the spatial weights matrix created above.
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®
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REGRESSION
SUMMARY OF OUTPUT: SPATIAL LAG MODEL - MAXIMUM LIKELIHOOD ESTIMATION
Data set : Ward_WB_Tweets
Spatial Weight : Ward WB_Tweets_W
Dependent Variable : N Tweets Number of Observations: 625
o @ Regression Mean dependent var : 97.5984 Number of Variables 3
- . 5.D. dependent var : 301.701 Degrees of Freedom  : 622
Variables Dependent Variable Lag coeff.  (Rho) 0.675728
NONLD_AREA > N_Tweets
- R-squared :  0.443436 Log likelihood : -4304.29
POLYID Sovadate Sq. Correlation ' - Akaike info criterion : 8614.58
LE Transport Sigma-square : 50660.5 Schwarz criterion 1 8627.9
ChildObesi S.E of regression : 225.079
Benefits =
Unemployme < Variable Coefficient Std.Error z-value Probability
Crime o
Fires W_N_Tweets 0.675728 0.0375273 18.0063 0.00000
<< CONSTANT -89.0032 26.6937 -3.33424 0.00086
GCSE Transport 30.2139 6.90802 4.37373 0.00001
Absences
ChildOOW
REGRESSION DIAGNOSTICS
FOR Y
sws RANDOM COEFFICIENTS
TEST DF VALUE PROB
Weights File ~Ward_WB_Tweets W Breusch-Pagan test 1 2541.1515 0.00000
Modsis FOR SPATIAL
i SPATIAL LAG DEPENDENCE FOR WEIGHT MATRIX : Ward WB_Tweets_W
lassi atial tial r - -
Classic © spatial Lag Spatial Erros ki) -
Likelihood Ratio Test 1 193.5565 0.00000
Pred. Val. and Res. Coeff. Var. Mat. ‘ e aR N S el = END OF REPORT
Run Reset  Close ‘

Save the predicted values, the lag residuals and the prediction errors.

7. \Visualise spatially the predictions, errors and residuals.

Use box map (hinge 1.5) as a map type.




