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A Review of Statistical Methods for Evaluating Animal Habitat Selection
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Abstract: The use of suitable statistical models can help us to improve the understanding of species-habitat
relationships. To identify the current most popular statistical methods, we surveyed the papers published in 10
SCI (Science Citation Index) journals aimed at habitat selection and journals of mainland China over the last 10
years (2003 —2012). Of 30 methods used in 177 papers published in SCI journals, Logistic regression,
Resource selection function, Compositional analysis, Generalized linear model, Multivariate analysis of
variance, Euclidean distance-based approach, Generalized linear mixed model, Ecological-niche factor
analysis, Individual-based modeling and Canonical correspondence analysis were most widely used ones. The
Generalized linear model, Logistic regression, Multivariate analysis of variance and Euclidean distance-based
approach were four methods very flexile when dealing with ecology data, however, the results might be lack of
ecologically meanings. Resource selection function and Ecological-niche factor analysis provide us the concept

which can lead to unified theory for the analysis and interpretation of habitat selection data. The Individual-
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based approach is a bottom-up approach which will never lead to theories at the system level. We surveyed 232

papers from mainland China, and found 19 methods were used, and the Principal component analysis, Mann-

Whitney U test, Student’s t test, Chi-square test, Discriminant analysis, Analysis of Variance, Vanderploeg

and Scavia’s first selection index, Vanderploeg and Scavia’s second selection index, Logistic regression,

Kruskal-Wallis H test and multiple regression analysis were most widely used.

Key words: Avian;Mammal; Habitat selection; Statistical method

SRR IR — B LR S A
B ARG RRR IR 2 T R H Ui A M) A A 5T
N ZREPE AP 19 FE Al (Johnson 1980) , #
B Hh 1% ¥ (habitat selection ) 1§ & # | F
(habitat use ) J& P[] B4 2, G B M R R I
B0 ERAT PGS AR TR A B
1 5 M1 4F ( habitat preference ) 153X & i B b
PEREIZE 2R (Jones 2001)

BEAE GEit A A MR AL R, K
TSP S A S B o T R R A
95 o ASON HETEIPR o AR S ik #5811
FOTEIEAT T EMLA T R T &R T
AR

1 MR

T RE S R ILA T A B R AR SC Y
Git2# Ik, #E Web of Science %4 & v L)
H Bk #5816 0 & “ habitat selection” | “ habitat
use” Fll “habitat associations” HEFT ¥ 2% | X 45 5
HEAT R A e e B, BGR AT S R b e S
ik 5 22 BT T~ 2% 35 2 (PLoS One) | ( Biological
Conservation)) .{ Journal of Wildlife Management) .
(Forest Ecology and Management ) . { Biodiversity
and Conservation) .{ Journal of Applied Ecology) .
{ Ecology ). { Oecologia ). { Ecological
Applications) | { Ecological Modelling), T #iX
BEZLRE N 2003 4F 1 A3 2012 4F 8 A kK4
PR TG R B SC v SOSCRRIS A1l
AFRE A ST S B ) A A8 5 v SORESC T84
JE P CNKT S AR SR AT O Bl R, T
BURH [ IS T) B R SO o 3B i 3 H G
M 2R S M e 1 SO B O Y e
Jiiks

2 4 R

38 Bk 10 A4S E BRI b R 2B 177
T ARG SCHR , 2135 K 30 Flist B kb 43 BT 9 AH K
125, b et R ) 7 AT 2 A 1T Y
VR R Lo 3 b T LAY 22507
ZE b GET RO RSB Tk T LR
G A AL o3 b T AN AR A | A
ST (B 1), 232 F [ P SC s P 4%
Z 1 J5 % J& £ 53 47 B . Mann-Whitney U £
LR 4 AN S R NS B B TN I = o Vi
Vanderloeg £ £ R £ Fl Scavia M #4541 2 5
W& [B1H | Kruskal-Wallis H £ 56 F1 227G 0] 15 43
Prag(’ 2) .

Z: 18 Garshelis (2000) ()85 K5 B b &
PER BT 07 15 03 S =R 26 1. F - AT R
e, RIE A LA 5l 0 ) A 25 i 5, 3 9 5L L
{51 A] ) R U L A [R] | DA 4 2 5 6
S FPEIRAEAT T BB 2. RRIE AT, B LG 0
JELBRAE T4 L PR v IR LA 2 A E (L
BUER/IN) 52mm 7 s i SR 1 3. Fhi
B2 53 v, B — R Ay 2l %0 A7 S b ) 328 4%
B2 PR Ay e SO (G L M 2 205 B Wty SR T i Y
A PRMCRT DL Sk ST Bl ) AR RRAE (3
AR TR SRR AR ) R S M AR OC R A R A
RAPAL AN B 8, R T A =05 W23l
2 H AT AR R Hr g it ik
2.1 FIA-7THASES

2.1.1 7 PR Bk £F 2R L (resource  selection
function)  FEURIELERRECRTE @ — LT

T EAAS ( resource unit ) B A1 FH AT G A9 A0 XT He
{ERECEAEAL (Boyce et al. 2002) . FEA B
TEPERIFFE Y, AL A G 5 b S 7 7 AR B R
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Fig.1 The top 10 popular statistical methods for habitat selection of bird and mammals according to

references of SCI from 2002 to 2012 and their frequency of utilization
a. E#HBQH?IEJ] b. BRI RREL; o AT . 7 SCERAYEREAL; e, 2005 255007 £ BT ROUL BB B T 15 o | LTk

RGBS h ARBOLFE T30 i 3 TAMARAL j. ALK AT,

a. Logistic regression; b. Resource selection function; c¢. Compositional analysis; d. Generalized linear model; e. Multivariate analysis of

variance; f. Euclidean distance-based approach;

modeling; j. Canonical correspondence analysis.
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g. Generalized linear mixed mode; h. Ecological-niche factor analysis; i. Individual-based
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Fig.2 The top 10 popular statistical methods for habitat selection of bird and mammals according to

references from 2002 to 2012 of China and their frequency of utilization
A. ESTHT; B. Mann-Whitney U #5555 C. ¢ K256 D. KRS ; E. BB F. 52250871 ; G. Vanderloeg % ZEUFN Scavia
TR8; HOZBITAE IS 1 Kroskal-Wallis H 4255 J. 200812504,

A. Principal component analysis; B. Mann-Whitney U test; C. Student’s t test; D. Chi-square test; E. Discriminant analysis; F. Analysis of

Variance; G. Vanderploeg and Scavia’s first selection index, Vanderploeg and Scavia’s second selection index; H. Logistic regression; I.

Kruskal-Wallis H Test; J. Multiple regression analysis.

A7, T B A 98 U8 B A Y %k B LE ) ( selection
ratios ) RfI ﬁ/ﬁﬁ'_ﬁilﬁ: PR (Manly et al. 2002)
TERFFE S B, ARSI 4 Y AN [R] |, A
[Fi] 8 B8 2 AR A T ¢ A% 49 R A1 ( Thomas et
al. 1990, Alldredge et al. 2006), H H' Log-

linear modeling FH A2 M it 84 ( RIYAVA 73 A1
ARSI , T Bl 0 A A R e 9 0 U B TR
IEALRHIER OEZR , 14N Cahill (2007 ) il
TP Ik & BB HEWE 48 ( Oreomanes fraseri)
Ao 5t B 46 ( Leptasthenura yanacensis ) #5 B .
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Hu R R bR 2, O 4 PR 0 I, T Discrete
choice models 3 T % 5 AT A1) 1A 7 B[] RUE
o B AP A 224G 915 B (McDonald et
al. 2006, Trwin et al. 2012) , {5 AN BEARSY ( Strix
occidentalis ) TE B 5% X368 N 10 A= 5% 25 R R (R OR
FNEF k K& H=78 4k, B Discrete choice models %t
He#EE A (Trwin et al. 2012)

RTS8, BRI R R BR 2 2

Logistic [ 17 ( 64% , 16/25 ) #4 & 4 ({5 10
Singleton et al. 2010, DeCesare et al. 2012,
Milakovic et al. 2012, Pinard et al. 2012), ifl
T X ) - AR A P 0 ) - ) A U 3 B
(3 B ARG 5t B 7 S — A b R B AR ) Ry
FE (AT LA [m] Bof 4 45 3% 2 A8 5 M or SRR ) 1Y
Logistic 75 FL #2433 A4 8. L 537 1) 5% U3
T BRI, XA T T R 46 R Bt T AR — R E
A S Hb3TE 5 5 %X (habitat suitability index) ,
55 B R4 ( geographic information system
GIS) Z5E W AT LA A SR BE U5 21 | 4 3
TR DA EE A A7 1 43 B i 5 7 T2 H (Boyce et
al. 2002) . IR HE R BULE AT LA R 6 T
3 () ROBE 8 28 B[] RUBE 9 il A 352 3 ( Boyee
2006) ,
2.1.2 435 T ( compositional analysis) TG
LRI AR, — BRI S P B 1
HEP B, BN EN A E— O
B AU R SR BBl & T, T
XA oy 1 LB S R0 ARG [R) vk X 4
AR DAL P AN ] 4F A 1) A R 22 Ti) 1Y) 22 S
(‘Aebischer et al. 1993, Gosselink et al. 2003) ,
5353 e d I T RS X 0 o T LA LEL
MR SCI BT, SRR 3h
Wi #% g A 2 () AT 8] I, 3l B i i
2 Hb A B TEAS [R5 b S 28 PN 038 1) L 451
T 225 0 450 4 ) S % 8 ) 25 WA IRD B ( Aebischer
et al. 1993)

W33 B i 1 22 9T 77 2% 43 1 ( multivariate
analysis of variance, MANOVA ) #1745 11704,
FIH R 84 adehabitat £, 5 B9 “ compana”™ R4
(Calenge 2006 ) , Program Resource Selection for

Windows ( Leban 1999 ) i} % Excel %% ( Smith
2004 ) HRATLAFRRASE I 18320 BT B8 48 ) Ll At
R, M WAT B e/ 22 318 2 (minimum
convex polygon ) 1 31 H 3 #) 1) 1i& &1 [X. ( home
range ) Jii (Harris et al. 1990) , 73 #7{i 8l X P4 Fl
BB X825 2 5 R 1 L 91075 3] 25 — B A
B H 3% # ( second order selection ) ( Johnson
1980) FYAE S, 715 20 DX P 1y 4G 2 b 1) FH 7
AN Bl X 22 A] He g D)2 56 = B % 45 ( third order
selection) (|41 Barbaro et al. 2008, Mackie et
al. 2007, Lesmeister et al. 2009) . A~ I[A] [ 4F
U ) 2 (] T LA a3 0 A AT L
B, 75 S RE ( Cervus elaphus nelsoni ) W 14>
AR AL S i BA B2
S, T BSCAA I J0 AR Xof 2 53 1) A1) 50 A 2 )
(McCorquodale 2003)

JRA3 53 A R TSR AR B AN W] s ) A EidE
PR S P R I S G0 SR AT A S b IS B R
HIE 0, ML 7 — N T B (X ME
B H S& 0.01) ( Aebischer et al. 1993) X
B R A2 FHEPE ( Manly et al. 2002) ,
2.1.3 T WL BLAERE B Y 75 %k (euclidean
distance-based approach) Conner 5§ (2001) #&
HE — T R B 0 A A R X R AT LU
FIRG S Y ) B A AT DL B S s
()RR AE (U3 8% 9T 3 ) B9 IE 25 ( Obbard et al.
2010) , N I LASE = B e 8524 1 R 22 L W . A
A1 B0 B XA AR TR NAREAELHE 1000 A BEAIL
O3 L VEAETR S IX N I SR TR S50 3T
TS TS B A 3 e 2 Y
MR IR B, XT3 i 45 3 3 3l X BE L
SOV E 2R AL I B R R () X
ASPEFE R AR TR R (TR I
183 SR8 5 A 8 4 52 B o3 A s T H 38 H 380 Al
SH - BIEE B R i (w,) , u BR UL r A5 B8] — A
ekt d,, d TR ITR RS B 8 E
#oe 1o IR W FIAME p ARG R 20005
2251 WAL 96 S0 ) 0T 2% A G 5L M 2 B A A S 4
( Conner et al. 2003) , 254 GIS, F:TRRJLH Al
PR B A 5 VAT B b e BT 5 b i O 48 (1
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4N Perkins et al. 2004, Benson et al. 2007,
Perry et al. 2007, Obbard et al. 2010 ),
MANOVA 285 B 45 5l R A 50 2 W) 76 A
[F)AE A5y, B AN () A7 i B30 531 30 0 ) 2 3
F B RS H R ( Hartke et al. 2004, Conway
et al. 2005, Brunjes et al. 2006) , A —FpJ%t
F 5 [KIE B ( Mahalanobis distance statistic ) B9 7
12, G RN B T L B R R R O R 2R
(Clark et al. 1993, Buehler et al. 2006,
Hellgren et al. 2007)
2.2 HHESH
2.2.1 #ZHH H ( Logistic regression) R
Pads 2, a] LI W] — S ge i TR AT A 6] i 3
FR A, TR 2 A0 SCA 2 M 1R 4 1 52 56
BRI e R - A A (s R - AT )
G5 b PS4 B SR TPA 2 90 P i L e e
P M— WA PR b | S AR iy B {E 2
A SRR SCHY, T HAF S RS A, 2450 ) -
AP (S A - AT R D) ARG 5 3 B A 73 531)
WRAE A 1.0 IF,y BOHUE N 0 B3 1 24 Lk
SO0 51 = 1 M = ey o £ DR a5 e A i
9 g i 1Y T BORAE: Logistic 1A B AT LA
WA B OB AR TR B Z R OC R
TEFH Logistic 17115 4 T ELAF 58 3l i 5
MR | 0% SRR RE e R AR G
Fvige U5 B A7 Bl Gk R R R i B AT 2 4L
(72% ,42/58) | FH Logistic [81I7 {9 #F 5T oh I 3%
A EAE I BT IR R B TR (LAl
FIFH Logistic 1015, 5 4 7] 2L £ 2 MR LEA7 2L
HARESZ I T ¥ B9 2E £ (U0 Anteau et al.
2012, Loeb et al. 2012, Zheng et al. 2012) ,
1 Zheng %5 (2012) FFH Logistic P15 HH T 1
NI KM= RS K BEM (Ailuropoda melanoleuca)
WEEL M A I O, IR A KB B 2E R,
Logistic [R] =] 1 fiff B¢ A% 8 vl L[] i 4 465 3% 22 AR
i (NBE K PR AR ) A 2878 i (AN PES]) |
fif FHAL R4k R 1% ( Alldredge et al. 2006) , #)
JH Logistic [m1H, @18 [mIH ST LA T i sh ) 7
HEAT S M ERE IS | WS BR SRR AR X HS R
WIRLL 5 i) /)~ | WHR AL 2 T THT 52 M), WA 2 671 T 52

M, DT A F AT 1 5 AR DG 14 £ 47 B R i SR AR 4
(B{HE 2003)

2.2.2 HEBNHF 58T (ecological-niche factor
analysis, ENFA) A= & 7 A 43 B & 57 7E
Hutchinson A= 2507 ME& 9 50l | | Ry Fh 7e
Z R AT T A BEAL > AT Y RIS X
3B Ak RS 18 3 A b R S 8 e e B O vk
P — R N XS R R A PR R
D, — D RN G (marginality ) , 48 1) /2
Wy e 1) 4 B 45 DR - 1 T2 R A DI PR 5 ]
THMHEMES £ & L ERAME
( specialization ) , ¥8 A& 7E 255 XA ) 5 5
XA Y B A 2SR AR B R BE (Hirzel et
al. 2002) . ETHZME(M) S S RN (S)
SHCEHERT A A AR S0, — kU, M e
FEIAN 0 21 1, M RO 1, D50 AR G 3% A~ BF
FEDI P RE T — A4l 9 DX T S A X
{EFEE I 0 2 JE55 K, S 8K vl B A i A=
AV T BE BN (Sakamaki et al. 2012) . 40
Sakamaki 4¢ (2012) Fl A S AL B F 4304 T
12 NIRRT, KB H ARSI ( Macaca fuscata)
65 161 3 T A B I T IR PR BN AR R Y
BEIEAR,

TIHb AT T Ao R T A 25 A AL BIE 5 ) el
WS b B R 1 5 i, Sl N TR T RS AR Y
M1 ( Dolédec et al. 2000, Calenge et al.
2005) o AL AT LU RSB HOA s
B 5 ( presence-only ) FE 5 £E ( Brotons et al.
2004, Podchong et al. 2009) ,Pearce % (2006 )
Xof M A B A R AR TR0 ) e o3 A1 R T
by G S N N1 DS PAE SN A S I DB Z S
PRl Kt mT AR A WS RE S U R E , AR A
ARAREETERT L A A5, B2 B R O ) B
a4 I B 1% 45 (Hirzel et al. 2002,
Podchong et al. 2009, Sakamaki et al. 2012),
Basille &5 (2008 ) X 4= 2507 [H 7 /- Hr fif 17— 28
R FI R RUbR B 43 B iff s o 2 2 AR ot
TR RS 2t 2%

2.3 FhEERRISTHT
2.3.1 ] S B A (generalized linear
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model ,GLM) 7 SCANERIRI &7 20 42
70 AEARHR I BTIR ) S0 X T MR e M AR A
Kb, GLM (1) N A% 2 AR IE S i 19, GLM
H & Z I o | A B AE Ao R
A 25 2R B 1) 43 A1 W 2 Bl Z2 4% ( Guisan et al.
2002) , GLM HE 7 AE XA — B i L Al L .
S5 72 Sk ) HA R B B (R S P 2 5 22 ) A
TEE— SRS (link function) , & AR HE 2 i
U 14 3 A TR A A (91 T S5 7 7% 6 1) 0 A1 R
ST IR AT 34 PRECIUE: ogit ; 1T 52 7% 8 1Y
GIATTEAEARA 3T, EHE RO E log) , X (115
GLM 7EAb A 2527 5040 B JE 5 R 1% ( Gosselink
et al. 2003) , Logistic [FIH3ZPR )& GLM Ay —
FIE R, i T HAE R m B Rk, © 0t
FAERTSCHEAT A vhE . GLM Al U435 [
N (fixed effect) FIFEBLZLN ( random effect) |
— AL E T E RN AT BEHLAON ) GLM FR Ny
Ik M R A R A ( generalized linear mixed
model , GLMM)

— B FHIA R 43 AR A 343 A B GLM
P AR AR S SR ] D R R AL, f71]
WIAEELE ZA4E K'Y (Ouis tarda ) FhEE A0 I0 BF
FEH, AT DA R 2 i A AR 1 TR XA
RO A B RN 436 GLM i 47
M7 (Martin et al. 2012) o PGP0 28 A o Y
AR FH— PR AV 1 - & R AR A
YARN AT 1 ECHE ( Cahill et al. 2007, Robertson
et al. 2011) . TEAMCRNHEECE I8 A& I 28 25 18
B/ IEDE ( Myotis lucifugus ) X FEFEIR 24
TN KIS A R 4, UL 5
(Lepus americanus ) ZEBREORANE N R REECR 198
PR sy B EaR AL, B & b A KER
PR K B 22 (overdispersion ) B LS | 31X i)
R A0 35 53 A () GLM ( Randall et al.
2011, Thornton et al. 2012)

NI 2 R AE B | AR S A
A BRI Z A B DG R, A4 A [8) A0 1) 22 1k
85 ERTT BN FH GLMM 3K #4) #4571 ( Palmer et
al. 2003, Ackerman et al. 2006), ZL 1157
(Lanius collurio) WA 5 S A 555 A

e R S RS A R R A B
A AR TP A ] T AN A B B AN AR A Y A SRR
$8 45 (Hollander et al. 2011)
2.4 {Z B (information theoretic) ZFHE
T EN] ( Akaike information criterion, AIC) J2&J&
T KAUIR Bk Al TR S R 7 i, AIC
TR AR A 5 D 2 AH X e G A L Y ( Akaike
1974) , A Burnham ¢ (2002) KRG
BB T BT LU e s s i 3L GO0 &t
Xof — 2B TR § 25 AR —MRLSR AR
{8 w, (likelihood weight) ,w, 7] LA T A PR 13X
AL R L AR R AT BB, — ZH A w0, Y
SRR 1 IR T — R A — A e i
XA B BT Y w, 23 AR R LA AR TR
A ARG, 4n SR Pl A B R AN REAR 47 b A0
BB, BT X R Y 7 ok
FETHSE (R 0 R0 R BB S50 BT
fik L 5) ( Whittingham et al. 2006) ., 15 &8 HY
Jrike g N TR HEE 1/3 (49/
177) BB SCARR T 1 X A5
2.5 FTARBEAY (individual-based modeling )
A= Z52 OR FE DAS SR S B AR BT ) A
J7 i taF 20 4l 80 4EAR (Grimm 1999) , H: T
AR B DT EERA RS MA R ATy, JF RS
AT S A R AR B R AT S M ( Lopez-
Alfaro et al. 2012) , {4 S AU R T 207
( Myodes gapperi) 1 1 IX. f4) B i FIASE B KAl
HEEE ¥ (Vanderwel et al. 2012) , U0 [ %453
NS ( Sterna albifrons ) B 5 31k % £% (Jeong et al.
2011) %%, Grimm % (2006) 3K [ 4= 52745440
B AAEUE T — DR TR SR Y
PRUERLRR | 00K Bl T0 I A () i |2 >
R RE
2.6 HfttFE HERDZDWRFIERCR
w55 w8 B AH OC 4 AT ( Canonical
correspondence analysis ) ( Shochat et al. 2004,
Reif et al. 2008 ), % 4 fii B B ( Species
distribution modelling ) 42 F) FH 4% 8] 21 3% 45 >k
T A A o3 A XA R AT T, W T sh e i
FRRUEE L/ 43 A1 5100 ( Kearney et al. 2009 )
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R AR A AR /N RUBE B A o 48 2 0] F 4
A B R B 5 K B ( Plecotus  austriacus )
( Razgour et al. 2011) . ¥ 8 85 ( Eopsaltria
australis) ( Maron et al. 2012) F1£L T K K 5
( Picoides borealis) (Smart et al. 2012) ZE¥)Fh1E
AN 43 A

3 0

BEE GEt2r Mt S AL A i & R | Be f
17227053, I HONZS X6 R 2 25040 ) A 5L
P TE A WTRI, HATE K, & 25
e MUATE N T LA e o AT 2L
HIRFFE Ty i AR b e R g N fif
2 W G151k 2 32 a3 o i AR A 5
LR N TAEh RN I s E 2GR H . 5
A A3 AT AR B9 5 12 HRE S B B — L R N
SRR T SE PR o Sl L M % nT g 2
1R Z R R AL R AR T B 45 51, 0 B 2 b 2% & fe
ZICG I Tk, IF H RNk 45 & GIS %%
HR,

Bolker 45 (2009 ) B4 X} Unfa] 7€ A= 25 # A 5%
HIERA A GLMM i 17— 2T iS4, 4
A ST T AR R A J#E , GLMM J5ik al LA
JOEXT BRA 1 2% Ak G T — T Bk R
A2 AR — A G aE A5 Il R, JF Bl
8 0 BRI L A GLM B
GLMM FRIA 2 1 A1 58 ik i) OC &, R A
PR3 A BRI S AR 25 6, 72 DATERF 5T P %
KRR (Jones 2001, FZ(HAE 2012)

TEWFIESE B 3 40 Y B0 42 4 25 T B0
U IE FEHLE (overfit) , T = A= W) 278 L,
I FH 32 25 [ A T 1 3 AR A I, 75 5 7 A A
RSB 8 B 2 ) (Calenge et al.
2005, Whittingham et al. 2006) , & T k5%
A EE B RS DR, FEEAT Z2 00 [HF I A) R W2
D, BV B 4 A o 1Y 42 Jmy 742 B B A ( global
model) FIE T AIC 915 B S HABE A, AT
B - EEREBINES ( Whittingham et
al. 2006) . [FII , — 8622 ATy fi ) T off FH 2
F LT3 T-BOR R R 1Y — 275 7 ( Calenge

et al. 2005) ,

e IR RE R EOR A A7 -3 45 B v
BHEREIF R T — g — R A,
FASAR G B b BE PR R SR — ST ALK
Iop A B, T S B b AR A B B S s 1 P 3 L
B, Ji AN T MR R O R R T i —
AR, XA AR LR R AR MEXT AN RS
P — NS (Grimm 1999) . B3 At T
e [RVAE P [l R 0 o) T OGP A, A7 2238 B
T ) FH A2 340 A T 0 R 5 T R L L A 8 A
RGETIE B HE BE R IR A A — AR R
SXCERBE T 5,

YT B bR BRI Y AR OGS TG 2
7k ZFh 20 78 BAR TAE w5 SRS B 22 i
TR B8 e BEE 5 vk . HET, 48 K 240
SRR R R T —Fh ik, k2R
G R ZF007 55 00 ELE I, AR T L3 45
IrERARE . 3o BB ST I IA T iR N

L T BT ISR 64 T 3RAT A | 2 8 A A e]
PIEIE,

Brgt RUEASCS R R B s AR
FAF T TR B SO B )

Z £ X M
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