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Applying Crime Mapping and Analysis Techniques
to Forecast Insurgent Attacks in Irag
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What is the problem?

 We want to forecast where and when the next insurgent
attack will occur
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Why Is this problem important?

e Lives are at stake

e Prioritization and allocation of scarce resources
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What have we done to address
this problem?

* Apply crime mapping and analysis techniques to forecast
the location and timing of future insurgent attacks
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Background

Insurgent activity in Iraq parallels serial crime rather than
traditional military operations

Fundamental Concept: There is no truly random behavior

A serial criminal (or insurgent) cannot fully randomize his
attacks

A serial criminal (or insurgent) is human; he uses a logical
decision model to make his choices

We simply have to figure out his decision model...

UNCLASSIFIED



OOOO00O0O0O0OO
OOOO00O0O0O0OO
OOOO00O0O0O0OO
OOOO00O0O0O0OO

EXIT

OOOO00O0O0O0OO
OOOO00O0O0O0OO
OOOO00O0O0O0OO
OOOO00O0O0O0OO
OOOO00O0O0O0OO
OOOO00O0O0O0OO
OOOO00O0O0O0OO
OOOO00O0O0O0OO

.OOOOOOOOOO

@
OOOO00O0O0O0OO
OOOO00O0O0O0OO
OOOO00O0O0O0OO
OOOO00O0O0O0OO

3
LB
L o
e
WT
c D
>
1 3
HM
© ©
S S
c S
o O
.qUS
2
(Ol e))
0 c
<L T
-
LL

EXIT

UNCLASSIFIED




O
w
LL]

O

-

o

>~

-
<C

c

o
=
f

M®
@
—
3+
@

S
nd

EXIT

EXIT

OOOO00O0O0O0OO
Ol0l0] O] I000l®
OCOO@®OOOOOO
OOO00®OOOO

OOOO00O0O0O0OO
Ol0] 00e] 00l
Ol0] 00e] 00l
OO0
OO0
@ OOO0®OOVOOO
@O OO0V OO
Ol0] 00e] 00l
O®OOOOOOOO

OOO00®OOOO
CO@OOOOOOO
OCOO@®OOOOOO
OCOO@®OOOOOO

UNCLASSIFIED




OOO000OLO0®
OlGl®] JOl 100 I
Ol0l0] JO0Iee] I
OlGI0I00] 10ef I

EXIT

OOO000OLO0®
00l IO0e] Jof I
00l IO0e] Jof I
00l 0] 0leef I
00l 0] 0leef I
__]OIOl®] OIeef I
_JOIOIO®®] 1Ol I
00l IO0e] Jof I

.0.000000..

@
OlGI0I00] 10ef I
00l IO00ee] I
Ol0l0] JO0Iee] I
Ol0l0] JO0Iee] I

EXIT

.
-
@)
| -

LL
D

L

.

=

=

p
@)

s
D

—

—

ha
-
o

|

N

Nun

Q
-

nd

UNCLASSIFIED




A'4
O
qv)

an
D

L
.

=

=

p
@)
)
D

—

—

a
-
o

A

™

Nun

Q
-

nd

EXIT

EXIT

] OIG0Gee] I
] 1Ol JOl 10 I
] 1O] JOIOIee] I
L] 1OI@0] I1eef I

] OIG0Gee] I
] 1 IOl 1O I
] 1 IOl 1O I
] 1 JOl J®Ieef I
] 1 JOl J®Ieef I
L] 1Ol®] ®leef I
L] OI®0I®] 1O I
] 1 IOl 1O I
] OIGGGee] I

L] 1OI@0] I1eef I
L] ] JOIGGee] I
] 1O] JOIOIee] I
] 1O] JOIOIee] I

UNCLASSIFIED




~
O
&)
Z
>
=
b
-
©
| -
O
@)
s
)
-
=
=
-
o
O
<
i
Q
-
ad

EXIT

EXIT

000 0000000
0006 00000
0008 00000
000 0000000

] OIG0Gee] I
] 1 IOl 1O I
] 1 IOl 1O I
] 1 JOl J®Ieef I
] 1 JOl J®Ieef I
L] 1Ol®] ®leef I
L] OI®0I®] 1O I
] 1 IOl 1O I
] OIGGGee] I

000 0000000
0086 00000
0008 00000
0008 00000

UNCLASSIFIED




@
L
<
b
i
)
&)
—
—
O
Ruy
@
-
ad

EXIT

EXIT

0000000000
00060060000
0008 00000
000 0000000

] OIG0Gee] I
] 1 IOl 1O I
00800006000
00000600000
00000600000
000000000
000006000
] 1 IOl 1O I

...OOOOOO..

@
000 0000000
0086 00000
0000000000
0000000000

UNCLASSIFIED




O
)
®
b
i
_I
b
L
.
(-
@)
b
=
)
L
L
T
©
Suy
@
-
ad

EXIT

EXIT

0000000000
00800006000
00800006000
00000600000
00000600000
000000000
000006000
] 1 IOl 1O I

...OOOOOO..

@
000 0000000

0086 00000
0000000000
0000000000

UNCLASSIFIED




O
=
O
o
O
T
I
S
O
p
o
=
T
g
O
O
Z
N~
o
@
-
Ad

EXIT

EXIT

0000000000
00800006000
00800006000
00000600000
00000600000
000000000
000006000
] 1 IOl 1O I

....OO0.0..

@
000 00000

0086 00000
0000000000
0000000000

UNCLASSIFIED




)
O
qv)
O
p
®
(T
(-
-
m
©
b
&)
Z
o
Ruy
@
-
ad

EXIT

EXIT

0000000000
00800006000
00800006000
00000600000
00000600000
000000000
000006000
] 1 IOl 1O I

....OO0.0..

@
0000060000

00860000000
0000000000
0000000000

UNCLASSIFIED




©
=
L
b
m
| -
@)
.
-
@)
| -
LL
=
>
©
@)
O
@
Z
o
Ruy
@
-
ad

EXIT

EXIT

0000000000
00800006000
00800006000
00000600000
00000600000
000000000
000006000
0000006000

.....O.....

UNCLASSIFIED




Methodology

1. Identify series of insurgent attacks that are logically
linked to the same insurgent or insurgent cell

2. Analyze each series for spatial/temporal trends and
patterns — attempt to determine the rules used in the
decision model

3. Make a forecast
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ldentifying the Series

 Most difficult part of the process
« Modus Operandi — necessary to commit the act
e Signature Behavior — not necessary; unigue behavior

 Spatial and temporal criteria often work well
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Forecasting From a Series

e Static vs. Dynamic Factors
 Dozens of techniques used by crime analysts

 Most useful techniques for forecasting
— Tempograms
— Temporal Trends
« Day of Week

 Hour of Day
« Temporal Topology

— Event Sequencing and Animation
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Tempograms

 Plot of the time between events

10

Time Interval (Days)

2 T
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* Decreasing time between events = “accelerating tempo”
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Tempograms

Time Interval (Days)
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Clustered distribution — events come In sets of two
Accelerated tempo between sets
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Tempograms
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« Uniform time interval between events (in this case,
suggests a weekly schedule)
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Tempograms

Interval (Days)

Time

10 -

(00}
|

(0)]
|

IS
!

T T T T T T T T T T
1 23 4567 8 9 10N BHUDBIBILT BIO2 2122232425 262728 2930 313233 343536 37 38 39 40 41 42 43 44 45 46 47 48 49 50

Decelerating tempo
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Temporal Trends — Day of Week
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Temporal Trends — Hour of Day

-40

-35
-30
.25
.20

P(Event)
o O O O o o o o o

-15
-10
.05
.00

14 15 16 17 18 19 20 21 22 23 00

01 02 03 04 05 06 07 08 09 10 11 12 13

Hour of Day

0.35

0.30

.25

-15

P(Event)

0
0.20
0]
0

-10

0.05

0.00 —_— —_—————— —_——
01 02 03 04 05 06 O7 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00

Hour of Day




Temporal Topology

Two day/time combos that the
attacker prefers: Mon @ 1500
and Thurs @1300

Sunday
Monday

Tuesday
Wednesday
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sunaay

Monday

11

Tuesday

Wednesday

Thursday

Friday
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=) Event Sequencing & Animation
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Pattern of 3 events in quick succession, followed by a break
First 2 events in set in area B; last event in set in area A
Uniform tempo between sets of events — one week

All attacks occurred on Tue/Wed/Thurs

All attacks between 1600 and 1900

Forecast: Expect three events in quick succession (Tue/Wed/Thurs)
between 1600-1900; first two in area B, third in area A.
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Operational Impact

Our forecasts were actionable

~30% of forecasts were successful
~2 successful forecasts each day

Informed the prioritization and allocation of scarce
resources

Saved lives and prevented injuries to our troops
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Questions

Joe Mlakar
Marine Corps Operations Analysis Division
Quantico, VA
(703) 432-8183
joseph.mlakar@usmc.mil
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