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ℒ
∈

{
srandom
ℒ

, slast - fold
ℒ

, s
average - fold

ℒ

}
r = 3

sensitivity and specificity 

|







  
and 

|

I
Managed

𝒩g ,t



 |RAMAZI ET AL.

ℬg

Dg,t Ig,t+1

I
Managed

𝒩g ,t

Wg,t

minimum redundancy

Tmin
g,t

 and Tmax
g,t

Ig,t+r

Ot

Bg. 

Bg

Bg

Ig,t+r

length of future 
prediction (r)

Learners with 
s
average− fold

𝓛
≥ 0.8 test dataset (s𝓛) c ∗ h ∗ dataset (s𝓛)

1 year 12

14 0.88

2

4 1 0.84



|  RAMAZI ET AL.

|

r = 1

r = 7

s
ℒ

s
average− fold

ℒ

slast− fold
ℒ

srandom
ℒ

x

s
ℒ

 

(a) (b)

(c) (d)

∑
ℒ

|||Saverage - foldℒ
− S

ℒ

|||
∑

ℒ

|||Slast - foldℒ
− S

ℒ

|||
∑

ℒ

|||Srandomℒ
− S

ℒ

|||

0.
0

0.
2

0.
4

0.
6

0.
8

(a)

r = 1

0.
0

0.
2

0.
4

0.
6

0.
8

(b)

r = 3

0.
0

0.
2

0.
4

0.
6

0.
8

(c)

r = 5

Random split
Last fold
Average fold

0.
0

0.
2

0.
4

0.
6

0.
8

(d)

r = 7



 |RAMAZI ET AL.

|

history- friendly 

|

(a) (b)

(c)

(e)

(g) (h)

(i)

(f)

(d)



|  RAMAZI ET AL.

|

(a)

(b)

(c)



 |RAMAZI ET AL.

vice- versa

t + 1

t

year- based temporal split

r = 5

h = 4 and h =



|  RAMAZI ET AL.

t + r t

t + r

t + 1

t + r − 1

r = 5 and h = 1

r = 5 and h = 4 or h = 5

r = 1 and r = 3.

|

ORCID
Pouria Ramazi   
Mélodie Kunegel- Lion   
Russell Greiner   
Mark A. Lewis   

R E FE R E N C E S

The American Statistician 46

IEEE Journal of 
Selected Topics in Applied Earth Observations and Remote Sensing 7

Ecography 31

Oikos 122

Philosophical Transactions of the Royal Society B: Biological 
Sciences 365

Pattern Recognition 30

Engineering Applications of 
Artificial Intelligence 22

Biology 
Letters 4

The bionomics of the mountain pine 
beetle in lodgepole pine forests: establishing a context

Canadian Journal of Forest Research 47

IEEE Transactions on Information Theory
14

Machine 
Learning 20

BioScience 51



 |RAMAZI ET AL.

Bioinformatics 29

Journal of Applied Ecology 55

Journal of Bioinformatics and 
Computational Biology 3

Oecologia 184

Biological 
Invasions 16

Forest management agreements

Annual 
Review of Ecology and Systematics 24

Neural networks: A comprehensive foundation

Advances in Water Resources 32

Remote Sensing of Environment 112

Probabilistic graphical models: Principles 
and techniques

Scientific Reports 10

Data in Brief 29

Dryad

Environmental Science and Pollution Research 25

Frontiers in Ecology and Evolution 4

PLoS One 13

Ecosphere 2

Seminars in 
Nuclear Medicine 8

Ecological Modelling 221

The Quarterly Review of Biology 83

Arvicola terrestris Proceedings of the Royal 
Society B: Biological Sciences 276

The Journal of Wildlife 
Management 63

Ecology 93

R: A language and environment for statistical comput-
ing

Ecological Monographs 53

Scientific Reports 11

Methods 
in Ecology and Evolution 12

Proceedings 
of the National Academy of Sciences of the United States of America
113

Dendroctonus ponderosae. Journal of Insect Physiology 53

=

=

The mountain pine beetle: A synthesis of biology, man-
agement and impacts on lodgepole pine

Ecography 35

BioScience 35

Journal of Statistical Software 35



|  RAMAZI ET AL.

Journal of Biogeography 37

Biometry. A Series of books in biology

FLAIRS 
Conference 2

Modern applied statistics with S

Environmental Reviews 18

Provincial- level projection of the current mountain 
pine beetle outbreak: Update of the infestation projection based on the 
Provincial Aerial Overview Surveys of Forest Health conducted from 
1999 through 2012 and the BCMPB model (year 10)

Springer handbook of bio- /neuroinformatics

Cancer 3
<

>

How to cite this article:

Ecology 
and Evolution


