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Solving nearest neighbor by matrix method:
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Nearest neighbor index (R ratio)
Eﬂbs R = degree of
R== clustering

d]"ﬂ.ﬂ

d, = distance to

E Z d}. nearest neighbor

obs = of point i, and
N N = # points
E B 1 o= density of n
ran — — — : : —
- points per unit p =
2 P area A
Step 2:
Study Area Distance Matrix (Miles)
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So, finish the R calculation

o= Jobs 31T i
dmn 2.04
Interpretation:
R=1.0: random
R=0.0: clustered

R=2.1491: dispersed (uniform)
\| maximum possible I
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width of rectangle that

encloses all points

Key Question: Significance
Test Statistic ("Geary’'s C"):

_ {Eu&r _Emn]
SE-

d

/

Standard error of the NN
distance

C

Key Question: Significance
Standard error calculation

0.26136
SE- =——
d "T'Kp
N = # points
p = density of
points per
unit area

Caution: use the same area in every period for
a time-based study (examining changes in a

study area) — difficult to compare R values
when the study area changes in some way

Key Question: Significance

Is the pattern significantly different from
random?

Hy: pattern is random (always have same H)
Options come in on your H, (choose one)
H,: pattern is not random (two-tailed test)

H,: pattern is not random and is clustered
(one-tailed test)

H,: pattern is not random and is dispersed
(one-tailed test)

Key Question: Significance
Test Statistic (“"Geary’s C"):

C= {du&f _dran]
SE;

/

Standard error of the NN
distance

Key Question: Significance
Doing the calculation with the “6 dots on a
map” example and the associated values
calculated earlier
026136  0.26136
SE. = = ={.
© INxp  J6x0.06

Therefore, the value of the test statistic C is

A —d -7
Czdgbs dmzll? H'[H:Z.IS}
S‘Eﬁ 0.43

Compare the calculated C value with the critical

value for the statistic (one tailed test, 0.05 level)

C10 Critical Values of a Standard
Mormal Deviate z

nifgancs eveifone ]
I'FS:III LS | o L. LKL

r L2s2] LedE] 2326 2476 3000
—z —LI82|-1545|-2 326 =2.576 —3 80}

Significance kel (Two-tailed)
o 008 001 o0E 0

z  LA4E L960 1576 1813 33291
-z —Li4% —1.960 250 -2.813 <3291

From the table, C,=1.645 (remember C,, =2.63)

So, reject Hy (Ci=Ceac): the pattern is significantly
uniform and not random



