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Sleep in Mammals: Ecological and Constitutional Correlates”
by Allison, T. and Cicchetti, D. (1976), Science, November 12, vol. 194, pp. 732 -734-.
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European_hedgehog

sleep

3.3 6654.000 5712.0 38.6

8.3 1.000 6.6 4.5
12.5  3.385 44.5 14.0
3.9 2547.000 4603.0 69.0
9.8 10.550 179.5 27.0
19.7 0.023 0.3 19.0
6.2 160.000 169.0 30.4
14.5  3.300 25.6 28.0
9.7 52.160 440.0 50.0
125 0.425 6.4 1.0
3.9 465.000 423.0 30.0
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# £, T—A2 T L—Lmammals DEFI D207 R &S
>mammals[1:20, ]

* T4, 560D T—3%R5
>mammals[4,6]

* 1o R 5
>mammals(4,]

* Flezx R D
>mammals[,6]

* HDWNEIN6DEHALEAALTIEODT—2ER5
>predation

# predation D4FEHD T — R ZREVWEFTITIE
>predation[4]
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Z ¥  sleep, body, brain, life, gestation @

 EANTSLEHNTHELS

>hist(sleep)
# 1y, PRE. RIME. ZRAE. BMMUBZR KD

>summary(sleep)

Min. 1st Qu. Median Mean 3rd Qu. Max.
2. 60 6.95 10.05 10.34 13.20 19.90
# >which.max(sleep) #sleep DIRKEZINEES

& >mammals[which.max(sleep),] # sleepDHEKEEZEZ/TDT—4
& >mammals[which.min(sleep),] #sleepDTH/MEEZEDTDT—74
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& EEERRFRE(sleep) E DT E DN EH Z 5.
thE (body), IXDE & (brain) , ZREFEFn (life), IEIREAR
(gestation), ﬁ?afﬁ(predatlon),

i AR, 7 15 fR = = E (exposure)

a B R <
>plot(life, sleep)

# T—ARDBEFTZEZRRYT D
>identify(life, sleep)

* TARDEYELERTI D

>identify(life, sleep, animalname)
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# LLTDOESIZANT S EmammalsDEHBOHEBEFRENTE N

%)
>cor(mammals)
sleep body brain |ife gestation predation exposure
sleep 1.0000 -0. 31655 -0. 368270 -0.3966 —0.6290 —0.461046 -0.6686
body -0.3165 1.00000 0.933957 0.3005 0.6897 0.046309 0.3504
brain -0.3683 0.93396 1.000000 0.5106 0.7846 0.009188 0.3717
life -0.3966 0.30053 0.510562 1.0000 0.6377 -0.132247 0.3580

gestation -0.6290 0.68971 0.784584 0.6377  1.0000 0.139496 0. 6252
oredation -0.4610 0.04631 0.009188 —-0.1322  0.1395 1.000000 0. 6258
exposure —0.6686 0.35040 0.371724 0.3580  0.6252 0.625819 1.0000
h FERFFE R OBHEAHENRONDIZEDEE?

d BEAEEARZRERONDIEE DT ?

d BRIEAEREN 0 CHRLEVDIXEDEHE?

=
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> pairs(mammals)
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s<b>=Z(yi—bxi)2

—Z(Y. —2b x.y, +b?X 2)
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[ y =0y +bX +0,%, +---+b X +e ]

WKL Y

AR FRr ] Sleep

LE

AEAZEE X, Xy, 0, X, DES
« |body, Ibrain

« |ife, gestation

« predation, exposure

E  lbody (& logl0(body), Ibrain [& logl10(brain)
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5 : sleep % life & lbody TEBAT D ETILEHTIEH D

> aa = Im(sleep” |body+gestation)
> summary (aa)

Call:
Im(formula = sleep ~ |body + gestation)
Coefficients:

Estimate Std. Error t value Pr(>|t|)
(Intercept) 12.802953 0.773434 16.5H63  <2e-16 sk
| body -0.461771 0.255113 -1.810 0.0767 .
gestation -0.012820 0.005636 -2.275 0.0275 *
Residual standard error: 3.628 on 47 degrees of freedom
Multiple R-squared: 0. 435, Adjusted R-squared: 0.411
F-statistic: 18.1 on 2 and 47 DF, p-value: 1.488e-06

21
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5 : sleep % life & Ibody TEHHEAT HETILZHTIEH D

> aa = Im(sleep” |body+gestation)
> summary (aa)

Call:

Im(formula = sleep ~ Ibody + gestation)

— K = gk - =

Coefficients: RIS *E_E,é*l’tgig)lt g 0013 . ]
Estimate Error + /SR Pr'L;!'ﬁ_T : ody — Y. gestation + e

(Intercept) 0. 773434 16.553 <2e-16 sk

| body -0. 461771 | 0.255113 -1.810 0. 0767 .

gestation [-0.012820 | 0. 005636 -2.275 0.0275 *

Residual stamdard—error: 3.628 on 4ER6Er ee)IE EedmiEa D HE E (B

Multiple R-squared: 0.435 justed R-squared: 0. 471
F-statistic: 18.1 on 2 and 47 DF, p-value: 1. 488e-06
N

| e R? | RZ
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HEE : yi:lBAO+IBAlX1+IBZX2+...+ﬂApo
= L6 =Y, Y,

# Multiple R-squared (GREZR%) R°
ARETIVICE > TEHBAS NS D&

R2 — Z:]zl(yi B y)Z _1 Zinzléiz

DR D YR ()
& Adjusted R-squared R?
MAZEHOBDENERE L RERK
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# SEIFLTOFIETETILERT.

1. lbody, lbrain ®1 2F T ZHALTHETEIETILD
ELLMNEER

2. 1. CBIRLEZEHIZ |ife, gestation D EB LM EM
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1. lbody, lbrain ®1 DFE T %£HALEHETHIETILD
EbbLMNEERN

> al = Im(sleep” |body)
> summary (al)

Multiple R-squared: 0.3728, Adjusted R-squared: 0. 3b98

> a2 = Im(sleep” |Ibrain)
> summary (a2)

Multiple R-squared: 0.3819, Adjusted R-squared: 0. 369

= |brain #2&IRT 3

=
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1. &R L= l|brain = |ife, gestation ®E B 5 M
EZNMATEETILOEE LNEESN

> b1 = Im(sleep” Ibraintlife)
> summary (b1)

Multiple R-squared: 0.387/b, Adjusted R-squared: 0. 3614

> b2 = Im(sleep” Ibrain+gestation)
> summary (b2)

Multiple R-squared: 0.4384, Adjusted R-squared: 0. 4145

= |brain #2&IRT 3

26
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3. 2. C:#IR LT Ibrain & gestation [Z predation,
exposureM1 D, HHWE, MANMAEZETILHhLERD
BOWETILEER

> ¢l = Im(sleep” Ibrain+gestation+predation)
> c2 = Im(sleep” Ibrain+gestation+exposure)
> ¢3 = Im(sleep” Ibrain+gestation+predation+exposure)
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> plot (ff§fitted, sleep)
> plot (ff§fitted, sleep, xlab= ‘EEIRFFME H#EE{E , ylab= ‘FEEAREFR] &8 |

col=3, pch=16)
abline(0,1, Ilwd=2)

O HEEE & RZE DM ZH# <

> plot (ff§fitted, ffSresid, xlab= ‘EEIRFGFR] #HEEME , ylab= ‘ERIRFFRE RE,
col=4, pch=15)
> abline (h=0, Ilwd=2)
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O EERRFRFE = 17.724—1.763 X log1o(fX D E &) —0.0083 X R Hi ]

O REDREREHEE
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* Ho JDEH :

{AE (body) 0.2 kg B IEIE 5
fMODE S (brain)  s5g BRHDDEBREEE o
BX (=21 A7 f 10.44F B EE 5

1 iR HA ] 120 H

# A IDBHRIET—4% 7 L—LGalago [TADTLND
ETILDHETEOBERZFET D&

> predict (ff, newdata=Galago)
ETBDECDETILTOFAEIARRESND

A7 IOREEREFAME =
BEDEXEBREDHTME = 3.068
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