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A Method for Analysis of Habitat Selection Data: Bailey’s Interval
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Abstract: This paper calculated the Bonferroni interval and Bailey’s interval of four sets published data in order to
show comparative dominance of Bailey’s method in the study of “use-available” model on habitat selection of animals.
Bailey’s method deduced differently on two sets aforesaid data compared to Bonferroni method, one dataset of which
couldn’t show whether the animals made habitat selection or not in Bonferroni method’s judgment. Nevertheless Bailey’s
method detected the variance. Cherry (1996) pointed out that the Bonferroni method of interval construction is based on a
large sample approximation for a confidence interval for a single binomial proportion with the overall confidence level
controlled with the Bonferroni inequality. This method will lead to a logically wrong deduction because of lacking
coherence and consonance for small samples. As an alternative, Bailey's method calculates correctly with the use of a
continuous correcting factor to overcome the above-mentioned limitation, furthermore a Chi-square goodness-of-fit test is
undesired. We recommended Bailey’s method in analyzing data of habitat selection. We also suggested that researchers
should properly increase the sample size meanwhile decrease the number of type of habitats to control Type I and Type 11
errors.

Key words: Habitat selection; Statistical inference; Bonferroni interval; Bailey’s interval

A 355 T PR 70 B AR B W AR A SE I A O
@2 —(Johnson, 1980), IH.454%5 T-HH#AZIHIIH

CN 53-1040/Q ISSN 0254-5853
DOI: 10.3724/SP.J.1141.2009.02215

JIEAERE A BE e ) BN 75 2 T AN FIREEEAE T
(LI FH AR 2 B E A0 1) 3 T K B 2 8 AN A T

ABE (Y. WUEHWEE) Wb, 6 AH R OR G
A R A R . fFE Logistic [FI)H. #14
PLEERTRTS . SRR . — e 2 I0T7 2200t~
FRar ot PN HT. —Io k2 oublA, BRYEIE
FF R B0 P B S AR N I 2 R RS e vk o A

Wk FH: 2008-11-06; #:52 HH: 2009-01-17

(Manly et al, 2002; Thomas & Taylor, 2006).

24 fi) A4 2 By 0k ) — A B DY R A ] 6
R BEPE, Neuetal (1974) S TR IHEFHZE Y
M AR FRAR B Bt A TR 5 D0 P2 R O A 6
(1 )72, Byers et al (1984)%% L 5¢ 36 By 3 T

FEETH: FRARRBHEERES (30470235); PSETH AR X M2 BHEMT S H (NJzy08164)

"\ ff:3% (Corresponding author) : E-mail: jianzhangma@]163.com

FAEAEN: RAT(1972-), B, WLHTINA, LB, mIBdR, OI505 hSAS S R AEY) Y, E-mailisquirrel. rong@gmail.com



216 Y/ I

5 30 %

Bonferroni ‘& {5 X [#] (] Bonferroni J5 ¥ (BFK Byer’s
T o IX I HA Y ] T AE B BT T Ge vk
o7k, BRI A0 S I BSEA 23 4 <) T — w0 D A
(use-available)” 7} A= 355 126 P £ Hin ) H B A )2 (1)
41+ 5152 —(Cherry, 1998; Manly et al, 2002). {H
Bonferroni JjVEA G fE A — AT E R EG, 1
AR BUX RS DL ARSI RIS AE 4
ToAUR B (null hypothesis)*“al) X A= 55 R 1 %A ik
BT DC R, 4] Bonferroni B 5 X W #HI TG4k
LB B A 0 AT ART — o A 358 2 T 3k R M ) e v S
Pt AT EAF X A AT SRR 1 2 3 BOX— B
[FIYE (Cherry, 1998). SEB5 |, Bailey H.71 1980 4
WA ET Quesenberry & Hurst (1964)F1 Goodman
(19651115, #H Bailey’s J7i%. Bailey’s Jji%f#i
T IESER IER -, 2 Bonferroni J7¥2: 5 H AR
f@PE Crobust), &3 A<M H] — AT A 28 A H s
SO ATEERI STt ik, AR AT 52 B AT (R EEAR
(Bailey, 1980; Cherry, 1996; Pons et al, 2003; Thomas
&Taylor, 2006; Fonseca, 2008).

T P B0 FUAE 0 e R — RT3
RIS, WA R Bailey’s 7%, [FIFELETR
AT g SRR 458 1 Bonferroni J77%(Liu et al,
2005; Trng et al, 2007). ASCE FEH oM 4 A%
KRRV LR R, BRG] Bailey’s J7ik
FE AT ARSI PR I (LA Rl 4 A T AU &
PO -RTTA BRI LE LA ) 7

1 A &

1.1 kIR

I T K FH R 2 4 1 AR PR A DX A A Bk B A
551 H Teng et al (2007), B¢ 2% 1114 2E X 42k KL Hb
o DR (R A R 51 B Liu et al (2005),
B 7K B AR DR B X A BT S5O ) 18 B s 51 A
Ronget al (2009), FHAY. [1{“H] H — 7] F| F 1425 45 21
T 1—4, WETNES IR RIGEER S AR
FERITRII B, ShWnt B ) A5 8 AT ik
FME(Liu et al, 2005;Teng et al, 2007; Rong et al,
2009). ASCAH F X L% 1H 5 Bonferroni &5 X [H]
F1 Bailey’s ‘B A5 X[ A LGP AP 5 155 s AR Bg ik
FEVHL I 45 R
1.2 Bonferroni & 15 [X[8]FA Bailey’s E15 X [B]#9it

=5

AR AT FE AR Excel2000 (Microsoft) 2

FEREAT o

YTk P AR R, TR EMNEFEE o
Bonferroni & 15 X [H](Neu et al, 1974; Byers et al,
1984) 45 A~ Xl

n;
= =1L2, 00k

pi:ﬁ

pi(l_pi)
P'= Pi = Zaanmr T o

l N

pi(l_pi)

U _
P =p, *+ Z-arn) N

e m R I — A B DA (RO K, N A R s
H, PEREAEX R, PUREEXR LR CF

D, “0-e20) BEE R, (1—/2k) I HIBRAE L2
3 A XU A 56 W FAE, AW 5T A FH Excel F2 /7 1)
NORMINV () ek $it-5

FIAEE DL T, Bailey’s ' 17 [X [7](Bailey, 1980;
Cherry, 1996) 115 AR N

(V7. —CC+1-p,)

(C+1)2

(Vrw +JCCH1-p) )

(C+l)2

A B O EAE B (kR B BN 1R 7 A iR
K me il FLAt, AHFSU ] Excel F2F% CHIINV()
MR

RS, 4n<(N+1/8)C+1/8, Pl =0; *4n=N,
PY=1; Mn=0, P/=P"=0.

] Bailey’s /A TREIEIATES R
% (Cherry, 1998).

2 4 R

S 4 X s Ao A 35 1 TR (1 R P RT3 6 1) DA &5
R 1, B TR &R S A 3 1) A5

Pf=

P’ =




2391 B % Bailey’s J7VATE A SEIEPERIT ST P AT

I FIEREDPAL 45 SR IR 2, iR ik giie—2L.

i Bonferroni J7 VAEHEWTA 2 4 LA K A A
B R RS N o P T [EIB 0 BT VNN S S K
PBGFP A8, Al URP AR BRI A BEA LR H .
kg A%, Bailey’s AL S REH, HF
BEALAI A A 6 FiAELE, JRREE X T A5 M 4
BRI 3 R RENE (R 3D

{4/ Bonferroni 75 5B A £ HHAZ BT SR (1) O
Uik, M Bailey’s J5iENIMSH T A BRI 242
PAZIHEWT, [RGB T e = A2 LR B

x 1 FREWNEMMERER R AEEEWE T A Teng et al, 2007)

it

3.1 Bonferroni /%15 H A [E4

TGRS, AR R TR A
ST AR E AR B R AR P S SR Y, AT
DU T ZRGEHAE58 H I PR 250 KO Hh TS0 17 Yl 2%
PEAKF, A4S H 45 % 1) e v #fE W7 (Chase, 1972;
Thomas & Taylor, 1990). AL/ HT 1) 4 215 2
X4 F(Liu et al, 2005; Teng et al, 2007; Rong

A UG ZLAR 1 [RLE S e (R 4D

LRI R E

Tab.1 Habitat availability and actual use by wild boar on the Hainan Island (Data from Teng et al, 2007)

WA s P,
4235257 Habitat type ;
proportion used

(n=112)

SEPRA L] Py
Expected Actual proportion
used (n=249)

P;ifBonferroni 95% {3 [X 1]
Bonferroni 95% confidence

interval for P;

Pi [f] Bailey’s 95%# 15 X [fi]
Bailey’s 95% confidence

interval for P;

&P Hb G FE R Dry savanna 0.165
&2 Ak Deciduous monsoon forests 0.396
FHH#EMN Thorny scrubland 0.189
HE i Shrub grassland 0.055
AT Cultivated grassplot 0.147
AT M Cultivated woods 0.048

0.265
0.249
0.161
0.205
0.120
0.000

0.191<Pi <0.339 (+)
0.177<P;<0.321 (-)
0.100<P; <0.222 (0)
0.138<P; <0.272 (+)
0.066<P; <0.174 (0)
0.000<P; <0.000 (-)

0.193<P; <0.343 (+)
0.179<P; <0.326 (-)
0.103<P; <0.229 (o)
0.140<P,; <0.278 (+)
0.071<P;<0.183 (0)
0.000<P; <0.000 (-)

+ ¢ flFEFE (observed usage is significantly higher than expected); —: BEGIEHE (observed usage is significantly lower than expected): o: KEHLFI

(observed usage in proportion to its availability).

F 2 BZLEFXNEFENBH P E EFANEEEIE T H Liu et al, 2005)

Tab. 2 Selection of variable of slope direction in bed sites used by blue sheep in Helan Mountains during winter

(Data from Liu et al, 2005)

R RG] P,

SchRA I LL) Py

Pi ) Bonferroni 95% &5 [X [f1]
Bonferroni 95% confidence

interval for P;

P;[1Bailey’s 95% {5 X [i1]
Bailey’s 95% confidence

interval for P;

Yim Slope direction Expected proportion Actual proportion
used (n=50) used (n=94)
BH3 Sunny slope 0.340 0.606
BN 5 3 0.320 0234
Half sunny and half shady slope
B33 Shady slope 0.340 0.160

0.485<P;<0.727 (+)
0.129<P; <0.339 (0)

0.069<P;<0.251 (-)

0.473<P,<0.721 (+)
0.135<P; <0.351 (o)

0.078<P, <0.267 (-)

+ : {WiFESE (observed usage is significantly higher than expected); — M##iE+F (observed usage is significantly lower than expected); o: FEHLAH

(observed usage in proportion to its availability) .

3 BZWAEFHLFENBHPMBFAREFRNEFEES] A Liu et al, 2005)

Tab.3 Selection of dominant tree in bed sites used by blue sheep in Helan Mountains during winter

(Data from Liu et al, 2005)

WER AL P,

Expected proportion

AT A Dominant tree

SR AT ELA) Py
Actual proportion

P;if1Bonferroni 95% 5135 [X [

Bonferroni 95% confidence

interval for P;

PilfIBailey’s 95% &5 [X [l
Bailey’s 95% confidence

interval for P;

used (n=50) used (n=94)
KK Ulmus glaucescens 0.300 0.436
S Juniperus rigida 0.060 0.053
VIS Pinus tabulaeformis 0.140 0.064
B Z=AS Picea crassifolia 0.140 0.053
A AL Mixture 0.140 0.191
JE No tree 0.220 0.202

0.301<P; <0.571 (+)
0.000<P; <0.114 (0)
0.000<P; <0.131 (-)
0.000<P;<0.114 (-)
0.084<P;<0.298 (0)
0.093<P, <0311 (0)

0.297<P;<0.572 (0)
0.008<P; <0.141 (0)
0.013<P; <0.156 (0)
0.008<P; <0.141 (o)
0.094<P;<0.314 (0)
0.102<P;<0.326 (0)

+ ¢ Uit (observed usage is significantly higher than expected); — Wit #E (observed usage is significantly lower than expected); o: FfA/LFIH

(observed usage in proportion to its availability).
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Tab. 4 Nest tree availability and actual use by Sciurus vulgaris in Liangshui Nature Reserve

(Data from Rong et al, 2009)

WA s P,
Expected proportion
used (n=230)

HL P B Nest tree species

SeBRA LB P
Actual proportion
used (n=107)

P;ffiBonferroni 95% {5 [X [

Bonferroni 95% confidence

P;[1Bailey’s 95% {5 X [i1]
Bailey's 95% confidence

interval for P; interval for P;

21K Pinus koraiensis 0.717 0.598
WS Larix 0.022 0.019
A2 Picea 0.091 0.187
SLVA12 Abies nephrolepis 0.100 0.196
MERS Betulla 0.057 0.000
B Alnus hirsute 0.013 0.000

0.473<P,<0.723 (0)
0.000<P; <0.054 (o)
0.088<P; <0.286 (0)
0.095<P; <0.297 (o)
0.000<P;<0.000 ()
0.000<P;<0.000 ( —)

0.460<P; <0.716 (-)
0.000<P; <0.082 (o)
0.096<P; <0.300 (+)
0.103<P; <0.311 (+)
0.000<P; i<0.000 (-)
0.000<P; <0.000 (-)

+: fWLFIEFSE (observed usage is significantly higher than expected); — ¥ fi%#E (observed usage is significantly lower than expected);

o:BEHLFIF (observed usage in proportion to its availability).
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Fig. 1 Percentage of Type I errors for 2 statistical methods
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