7. Join-Count Statistic for Spatial Autocorrelation 

(Free Sampling Model)

Join Count Statistics are a simple measure of spatial autocorrelation.  They are most often used when data is measured on the nominal scale.  The two values of the variable are referred to as “black” (B) and “white” (W).  A join is a shared boundary between neighboring areas.  There are three possible types of joins: 1) black-black (BB), 2) black-white (BW), and 3) white-white (WW).  Join counts are the number of BB, BW, and WW joins that exist in the study area.  The observed number of joins can then be compared to the expected number joins under the null hypothesis of no spatial autocorrelation.

Input

1. Input data file, which includes the value of each area (0 or 1) in one row (see Table #)

2. Weights matrix file, which is an N by N matrix with 1 for contiguous areas, and 0 otherwise.

3. Output file name.

Analysis

Under the null hypothesis of a random pattern, the observed number of BW joins should be equal to the expected number of joins.  In a dispersed pattern, there will be a relatively large number of BW joins.  Conversely, a smaller number of BW joins would be found in a clustered pattern.  A two tailed Z statistic is calculated to determine the significance of the result. 

Formulas

The observed number of BB, BW, and WW joins are given by:
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Where xi and xj are binary values, 1 for black and 0 for white, and
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 is the binary weight, 1 for contiguity and 0 otherwise.

For different assumptions, the theoretical expected values will vary.  Under the free sampling method, the expected number of joins is:
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Where,
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 is the number of areas with B values.

The variance is:
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Output

1. The total number of areas,

2. The number of black (B) areas,

3. The number of white (W) areas,

4. The observed number of BW joins,

5. The expected number of BW joins,

6. The variance of BW joins, and

7. The z-statistic for BW joins.

Example

For this example we will analyze crime data for Buffalo, New York in 1981.  The data are taken from Griffith(1987).  Police precincts where arrests for prostitution were made are indicated with a 1 in Figure 1.  The remaining districts are labeled with a 0.

Figure 1: Buffalo, NY Police Precincts Where Arrests for Prostitution Were Made in 1981
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Table 1 is the output file.  The observed number of black-white joins is 11, and the expected number of black-white joins is 14.20.  The lower number of black-white joins than expected indicates the pattern is clustered.  However, the calculated Z statistic indicates that we cannot reject the null hypothesis of a random pattern.

Table 1:

The input data file: buff.txt

The total number of points:  14

The weight matrix file is buff.prn

The number of black points is          8

The number of white points is          6

The number of joins is         29

The observed number of BW joins is         11

The expected number of BW joins is      14.20

The Variance of BW joins is     8.2666

The Z statistic for BW joins is    -1.1144

This Z is not significant (p=0.05)
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