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Thousands of specles are currently
deemed to be threatzned, but the true
nurmber of species at risk of extinction
may b= much higher. Estimates suggest
that betwezn 500 and 36,000 specles
might be disappearing each year. The
best data are for wellstudied groups —
mammals, birds and amphiblans. Much
lesz Is know n about threats to othar
groups, such as Insects and fish.

ALREADY EXTINCT

TOTAL DOCUMENTED SIMCE 1500

79

]

505

ssssssenEe

® Mammals
Birds

® Amphibians
Others

TOTAL

765

EXTINCT
SPECIES

March towards
mass extinction

Marss emtinctions — loss of 7595 of existing speces
— hawe happened & times In the planet's history.
If there are 5 milllon animal specles and they are
disappearing at rate of 0.7 29} per year (the upper
end of estimates), & steth mass extinction could
happen by the year 2200. Atthe low end of the
estimated rangs, a mass extinction would not
happen forthousands of years.

BY RICHARD MOWASTERSKY | GRAPHIC BY 5W INFOGRAPHIC

Mammals Birds

1,199

THREATENED SPECIES THREATENED SPECIES

269, of described species 139 of described
species

CURRENTLY
THREATENED

Amphibians Insects How many
1 ,9 57 species are there?
THREATENED SPECIES THREATENED SPECIES Estimates of the number of species of animals, fungl

419, of described species

{Only 0.5% of roughly 1 million
described have been svalusted.
Humber of living species may
exceed 5 million)

and plants vary significantly. That uncertalnty clouds
understanding of how many spacles are threatened
and how many are golng sxtinct.

ANIMALS
2 million to
11 million
pradictad
species
FUNGI
600,000 to —— 100,000
10 million described
pradicted
—307,700
0 dascribad

predictad

Main threats

Huriting, fishing and other forms of explattation

TOTAL are a major factor In declines In animal populations,
5 522 according o the Lving Planet Index. Habitat
] degradation and loss are also dominant threats.
THREATEMED MAMMALS, BIRDS, Climate change Is expectad to bacome a bigger
AMPHIEIANS AMND INSECTS factor aver time.
EXTINCTIONS PER WEEK e
Climate . .
Habitat degradation
IE?HE}\TE HIGHER changs and changs
Invasive %
10 . : spacies 570
: Pollution 4%
H Dissase 2%—|:_
. FIGURES HAVE BEEN ROLNGED

FHOTO CAEDITE: & parves and M, smarcanes: Jool Sartora/Mational Gsegraphic Crastiva; 5. damersss: Lifa en whita/Alamy;
. summara's Josl Sartors National Gographic Creathv Gatty.

160 | NATURE | VOL 516 | 11 DECEMEER 1014

SOURCES: Aruaty Extinct, Currantly thrsatensd: ILCH Rad List. How many spacios ars thars®: 5. L Pimm ot 3., Soianco 344, 1246752 (2014); B A. Schoftsrs of 3l Trends Eool &0 27, 501-310 (2012);
IUCH Riad List. March fowards marss asinction: PImm & ai.; G Mor & &, Soiance 341, 237 (2013). Main thrasts: WWF Liing Flan at Rapart 2014,

CORRECTED 18 DECEMEBER 2014 | 11 DECEMEER 2014 | VOL 316 | NATURE | 161

2014 Macmillan Publishers Limited. Al rights reserved
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IAI GB”:(GLOBAL BIODIVERSITY INFORMATION FACILITY)

Login or Create a new account

Data~ News~ Community v About ~

Global Biodiversity
Information Facility

Az

639,472,777 1,611,321 15,249 774

Sharing biodiversity Providing evidence for Collaborating as a
data for re-use research and decisions global community

Learn about GBIF Using data through GBIF Current Participants
Publish your data through GBIF Enabling biodiversity science How GBIF is funded
Technical infrastructure Supporting global targets Enhancing capacity

( Search news items and information pages...
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Prec

BIZIE. =y FTDEHTEETEE
= (Fah o TR
TRENDS in Ecology & Evoion ~ GUISaN et al. (2014)
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10-fold Nested Cross-Validation
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FUKUDA ET AL (2013) ENVSOFT

ZRRMETV 7 FEZDOLLBRER

1

0.95

0.9

AUC

0.85

0.8

0.75

- ® ANN
B A CART
N 0O FHPM
- & GAM
- & GLM
N XRF
N v SVM
i v “
- v®
B [
- MSE AUC
- 3 ANN  0.098 = 0.013 0.890 + 0.046
N &  CART 0087:0004 0916 0.009
- FHPM 0.131+0.002 0.839 + 0.008
- ® GAM  0.111 + 0.003 0.885 + 0.007
L L L L L 5 M 0.140 £ 0.003 0.807 + 0.010
0 0.05 0.1 0.15
VSE RF 0.076 + 0.004 0.943 + 0.005
SVM  0.080 +0.003 0.910 + 0.021
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TP=a; FP=b; FN=c; TN=d
ifitsiE CCI=(a+b)/n
O Sn=a/(a+c)
Sp=d/(b+d)
((a+b)/n)—((a+b)(atc)+(c+d)(d+b))/n?

1= ((a+b)(atc)+(c+d)(d+b))/n?
7’ssS=5n+Sp—1
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WHERE THERE IS A WILL, THERE IS A WAY!!!
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Bishop (2006)
Sam p I € d a‘ta Pattern Recognition

and Machine Learning

. 2 M .
Polynomial curve: y(z,w) =wo + w1z +waa® + ...+ wyz™ =) w;a!
§=0 19
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Least squares fitting Patiern Recognition

and Machine Learning

In least squares method,

sum-of-square error function is used when fitting a model

[

t Oln Fitted curve

n=1 20



TAT

Fitting results (different com

M=0
o)
o/\\ regression
7 o °
o
true |

0

MODEL STRUCTURE & OVERFITTING

- Bishop (2006)
O|eX|W) Pattern Recognition

and Machine Learning

0 1

. 2 M .
Polynomial curve: y(z,w) =wo + w1z +waa® + ...+ wyz™ =) w;a!
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1111 Bishop (2006)
Overflttl n g Pattern Recognition

and Machine Learning

1
—©— Training
—©— Test
n
= 05
=
) 0 3 6 0 <« Model
M complexity

n

Root-Mean-Square (RMS) Error: Epye = \/lZ?ﬂ(Ydi—Ym,i)z

Fundamental Agricultural Science <Shinji Fukuda> 22
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IA I SOLUTION FOR OVERFITTING: INCREASE DATA POINTS

Solutions for overfitting: larger size of a data set

Bishop (2006)
Pattern Recognition
and Machine Learning

oth Order Polynomial

y(x,w) = wq +wrz +wexr? + ... FwyxM = ijxj

0 1 0 i

4 4 T
>
Small Size of the data set Large

Fundamental Agricultural Science <Shinji Fukuda> 23
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Regularization: a conventional method in statistics

- ] — > A s
E(w) =5 > {y(en,w) —ta}” + W]
n=1

Bishop (2006)
Pattern Recognition
and Machine Learning

Fundamental Agricultural Science <Shinji Fukuda> 24
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IAI SOLUTION FOR OVERFITTING: REGULARIZATION

Example of regularization: fuzzy neural networks

Fukuda, S., Assessing the applicability of fuzzy neural networks for
habitat preference evaluation of Japanese medaka (Oryzias latipes),

Ecological Informatics, 6, 286—295, 2011.

a) FNN
Results of habitat
preference evaluation | _ >
using fuzzy neural 2 S
networks (FNN): a 3
a) FNN without weight | ¢ 2
decay s L s
i ' 2 0 5 10 15 20 25 5
b) gglcl\; Wlth Welght - Water depth (cm) T
y
_ c) FHPM
c) Fuzzy Habitat 1F
Preference Model ¥4
06 ~5 10 15 20 25 c; 5 10 15 20 2.5
Water depth (cm) Current velocity (cm s7')

(i) 14 October, 2004 (i) 14 October, 2004 o5



