Example of Co-location Mining Framework for q Binary Class Variables
Table 1 and Figure 1 shows the whole dataset which region R1, R2 and R3 were created. Let
O be a dataset
rcO be a region
o€ O be an object in the dataset O
CS={C,,...,C;} be the set of binary class variables that form base patterns; oe C<o0.C=true
Th be the class multiplier interestingness threshold, typically taking values 1 or above
ne [0,o°) be the form parameter, default value 1
Ce CS be a single class variable
BcCS be a co-location set

P(B) is a predicate over B that restricts the set of co-location sets considered; e.g. P(B)=|B|<5 or
P(B)=AsTB (“only look for patterns involving high arsenic”)

Ar,C)=(|{oer]|oeC})/|r|)/(|{oeO|oeC}|/|O|) be the C’s probability multiplier in r; high
interestingness is associated with high multipliers

z(C,r)= If A(r,C)>th then A(r,C)-th else 0 be normalized interestingness for Cinr
k(B,r)=ITccpz(C,r) be the normalized interestingness of co-location set Binr

i(r)=maxscs & |8]>1 and p(e) K(B,r) be the region interestingness; maximum normalized interestingness
observed for subsets BCCS constrained by P

Reward(r)= i(r)*|r|®

Therefore the program inputs of the categorical regional collocation mining versions should include:

e [’ ---the maximum set size considered

® The seed pattern, e.g. BT, if we have a seed pattern; if we do not have a seed pattern is given
all sets of sizes 2,...,k’ will be considered

e Pattern list considered



DATASET

mrl mr2 mr3

|AT|=8 |BT|=4 |cT|=9 lo|=15 [r1] =5
|Al|=7 |BL|=11 |cd|=6 [r2| =5
[r3] =5

Moreover, the pattern B and also the threshold and the form parameter n, can assume as follows:
P={ATeBABTeBACTEe B}

B={AT, BT,CT}

th=1

n=1

The follow table represents the the C’s probability multiplier in each region.
Mr,C)=(|{oer|oeC}|)/|r|)/(|{oeOloeC}|/|O])

Ir[=3

|o|=15




AMr1,AT) =1.87 AMr1,BT)=2.25 Mr,cT)=1
Mr2,AT) =0.75 Mr2,BT)=0 Mr2,cT) =1.66
AMr3,AT) =037 AMr3,8T)=0.75 AMr3,cT)=0.33
Mr1,Al) =0 AMr1,Bl)=0.54 Mri,cl)=1
Mr2,Al)=1.28 Mr2,Bl)=1.36 AMr2,cl)=0
Mr3,Al)=1.71 AMr3,Bl) =1.09 AMr3,cl)=2

Finally, we can figure out the normalized interestingness for C in each region

If  Mr,C)>th then A(r,C)-th

z(C,r)=
else 0
z(AT,r1) =0.87 z(BT,r1)=1.25 z(cTr1)=0
2(AT,r2)=0 2(8T,r2)=0 z2(cT,r2) = 0.66
z(ATr3)=0 z(8T,r3)=0 z(cT,r3)=0
z(Al,r1)=0 z(Bd,r1)=0 z(cd,r1)=0
z(Al,r2) =0.28 z2(BL,r2) =0.36 z(cl,r2)=0
z(Al,r3)=0.71 2(B4,r3) = 0.09 z(cd,r3)=1

According to table the above, we apply the following rule for the normalized interestingness of co-

location set B in each region respectively

k(B,r) = I1cepz(C,r)




&

$H#$%

$H#$%

k({AT, BT}, r1) =0.87*1.25 =1.08

k({AT, B}, r1)=0

k({AT, BT, cT}, r1) =0

k({AT,cT} r1)=0

k({AT, cl}, r1) =0

k({AT, BT, cl}, r1) =0

k({Al, BT}, r1) =0

k({AT, BL, T}, r1) =0

k({Al, BL}, r1) =0

k({AT, BL, cl}, r1) =0

k({Al, cT}, r1) =0

k({Al, cld}, r1) =0

k({al, BT, T}, r1) =0

k({BT,cT}, r1) =0

k({al, BT, cl}, r1) =0

k({BT, cl}, r1) =0

k({Al, BL, T}, r1) =0

k({B4, T}, r1) =0

k({Bd, cl}, r1) =0

k({ad, B, cl}, r1) =0

k({AT, BT}, r2) =0

k({AT, BT, cT}, r2) =0

k({AT, Bl}, r2)=0

k({AT,cT}, r2)=0

k({AT, BT, cl}, r2) =0

k({AT, cl}, r2) =0

k({AT, B, cT}, r2) =0

k({Al, BT}, r2) =0

k({Al, B}, r2) =0.28 * 0.36 = 0.1

k({AT, BL, cl}, r2) =0

k({Al, cT}, r2) =0

k({Al, cl}, r2) =0

k({al, BT, T}, r2) =0

k({BT,cT}, r2) =0

k({al, BT, cl}, r2) =0

k({BT, cl}, r2) =0

k({Al, BL, T}, r2) =0

k({Bd, T}, r2) =0.66 * 0.36 = 0.23

k({Bd, cl}, r2) =0

k({ad, B, cl}, r2) =0

k({AT, BT}, r3) =0

k({AT, BL}, r3) =0

k({AT, BT, cT}, r3) =0

k({AT,cT}, r3) =0

k({AT, cl}, r3) =0

k({AT, BT, cl}, r3) =0

k({Ad, BT}, r3) =0

k({AT, B, cT}, r3) =0

k({Al, BL}, r3) =0.71*0.09 = 0.06

k({AT, BL, cl}, r3) =0

k({ad, cT}, r3) =0

k({Ad, cl}, r3) =0.71*1 =0.71

k({Ad, BT, cT}, r3) =0

k({BT,cT}, r3) =0

k({Al, BT, cl}, r3) =0

k({BT, cl}, r3) =0

k({al, BL, T}, r3) =0

k({Bd, cT}, r3) =0

k({Bd, cl}, r3) =0.09*1=0.09

k({Al, BL, cl}, r3) =0.71*0.09*1=0.06




Therefore, we compute the region interestingness as follows:

i(r) = maxgcs e |B]>1 and P(B) k(B,r)

&
i(rl)=1.08
i(r2)=0
i(r3)=0

that is, the maximum normalized interestingness observed for subsets BCCS. Additionally, the
reward of the region is defined as:

Reward(r)= i(r)*|r|®

o

Reward(rl) =1.08* 5'=5.4
Reward(r2) =0*5'=0
Reward(r3)=0*5'=0




