CSR TESTS BASED ON DISTANCES

· most CSR tests use distances b/w events and b/w sample points

· eliminates a subjective element-how to partition the region

· prefer easier to compute nearest-neighbor distances

· empirical distribution function of nearest-neighbor distances (9.66)

· interevent distances (9.67)

· number of options for test statistic

· important to interpret test statistic from event distances in context of CSR hypothesis

· MC test, quick test to get sampling distribution of distance-based test statistics based on one of the first ordered distances

· using third smallest interevent distances recommended

· two advantages of testing CSR hypothesis by MC procedures: get exact p-values and accommodate irregularly shaped region

· Formal: let U1 be value of U calculated from observed data and let u2…uS be values of test statistic generated by independent sampling from U distribution under null hypothesis

· if null is true we have Pr=1/S

· u1 is value from actual (nonsimulated) data but we count it with sequence of all s values

· if reject null when u1 is kth largest or higher, is a one-sided test of size k/s

· when u1 values ties, prefer to choose least extreme rank for u1

· for 5% level test, s=100 good

· can make graph of simulation envelopes for empirical distribution function of nearest-neighbor distance (G-hat plot)…formulas for upper and lower simulation envelopes

· upper and lower simulation envelopes plotted against average empirical distribution at y from the simulations

· G function rising above CSR process line (dashed line) shows clustering, G function below dashed line shows regularity, observed G function crosses upper/lower simulation envelopes, CSR hypothesis rejected

SECOND-ORDER PROPERTIES OF POINT PATTERNS

· expressed through second-order intensity function (9.68)

· if point process second-order stationary, second-order intensity depends only on spatial separation b/w points….if more isotropic, second-order intensity depends only on distance b/w pairs of points

· if intensity depends on locations, process not second-order stationary

· K function used to study interaction among events in second-order stationary, isotropic point process

· K function: # of extra events within distance h from an arbitrary event

· not a unique descriptor of point process…different point processes can have identical K-functions

· better than second-order intensity function 

· Reasons: easy to interpret…in clustered pattern an event likely to be surrounded by events from same cluster…in aggregated pattern, number of extra events small for small h…known for important point process models…if K(h) greater than or equal to pi x h squared, process clustered…can derive second-order intensity from K-function if not all events mapped and events missing completely at random, K still useful for second order properties of complete process (Invariance of K(h) to random thinning)

