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Overview

Defining and measuring community attachment is difficult. We consid-
ered two approaches to measuring attachment based on responses to
numerous survey questions related to overall opinion of the local com-
munity. First, we classify survey participants as ’attached’, ’neutral’,
or ’removed’ to explore geographical trends in attachment. Then, we
derive a continuous measure of attachment to identify strengths and
weaknesses of the communities in the study.

Clustering respondents

Figure: Three different fit criteria for the number of clusters fit using k-means. (a)
within cluster SS, (b) is the sum of the between cluster SS / within cluster SS, and
(c) Wilks Lambda. The criteria indicate that using 3 to 5 clusters is reasonable.

Figure: Bar charts with counts of respondents within each cluster. ’Attached’
respondents are shown in blue, ’neutral’ are green, and ’removed’ are red. Bar charts
are included for every community included in the survey

Principal Components

A principal component analysis was implemented on the survey ques-
tions of interest to create a continuous measure of community attach-
ment. The prcomp function in base R was used to perform the analysis.
The first principal component was chosen as an overall measurement of
attachment as it accounted for over 80% of the variation in responses,
while the remaining components each accounted for less than 10%. This
can be interpreted as a ranking measure of attachment as high scores
on the survey questions of interest will result in high scores on PC1.

Community Rankings

Figure: Distribution of response variable (first principal component) separated by
community. Communities are sorted from highest to lowest median PC value.

Quantifying Variable Importance

Within each community, a random forest was used to predict the (con-
tinuous) attachment measure and obtain importance measures for each
variable included. Each model considered predictors that aggregated
other survey questions into common areas. The two predictors COM-
MUNIT and DOMAINS were intentionally left out since they are linear
combinations of the ten predictors and thus artificially dominate vari-
able importance. Using these ten predictors, we obtain a pseudo R2

value between 32 and 48 percent from the output of the R function
randomForest (Liaw and Wiener, 2002). Interestingly, the value of
pseudo R2 was not associated with the ranking of attachment within
community (according to the median PC value).

Identifying Strengths & Weaknesses

Figure: Variable Importance versus Performance within community. Plots are faceted
by community and ordered from highest median attachment to lowest median
attachment.

Conclusion

OPENNESS and SOCIAL_O had a strong relationship with commu-
nity attachment. In some communities, other variables such as EDU-
CATION and AESTHETICS were more important. Ultimately, com-
munity leaders who are in a position to facilitate community attachment
should focus on improving these factors.
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