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FIEBEK

RIFEEK (Alometry ) ZKRTHBERPMNERR . L%, &£
Mg RE2ITH BRAPH R . FEEKESITTRS T RE
&AM EKERRAPRE—NELHIHAARE. SHE
A #lwikipedia.org/wiki/Allometry

A5 1 K- (isometric scaling):
FHIMKEE T, AVEYIMEQLTR . BRE)WIAFAVIELL T
KIS T, RIMASIE LT RISIK T
SV
IXFR Nsquare - cube law.




IR S SR T RA TR AR AN, Fs AR K fE 2
MEE (B RE) AR AEK KR

S 18K I % (allometric scaling)

7[5 NJ.B.S. Haldane &z I, sh¥0Fh R < 18] B AR A SRAFAE 7 I K
IR, EEUI R RANEZE BRI EE AT R : DR 5 ) B s T AR A 52 i )
80 A 3z R TR B B N L A5 . Haldanef#) 18 3 On Being the
Right Size", T 7T 1 WA FR (size) I AR AL ET,  F2IR (shape) 284k B A

%140 -
o ZNWIARERE SI SHRIAR AN A IE L, i B2 R A K, AR B 44
NGRS By 2 7 B e 1 (BE O A R hn o R SR B 27° =1.59 < 21
BT UL T A KRS I BRAR T /N sh i 25 S Tl 38K 1.



o WIS R ER A K, R T AT, TR R S
EIX S ECOPERIER RN |, 50 SR E R (R KD .

o i & AM (MM oc VI ¥ATHI LA FEa ¥ 4T, K JIF = Ma,
I R I K (R FRA oc V2% oc M%), R TH BT K 52 1K
T =F/A=Ma/Ax M*3a

P EMB IS, R RALA S K TN R 2 =1.26 > 1.
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AR K GRIKE

S B KIS0 AT LR R IR R

y=kx"  (FRIKr = 2/3f0E FEMEK)
Hr, x2S G ARA R EE, yESmiRERKE.
w2 44 B+ A2 Kleiber's law

Kleiber'slaw: Metabloic Rate = 70x Mass', r=3/4

Hrh, Metabloci_Rate yzh¥7)5 PRAR R 3% (R B8 H/AP), MOy

r > 2/3 B S e Rl I R, R A IR TRA R 2
Hr <1, shIRIEE SERBARRIEL, #O0y 1 4E57F— € AR,
R Lts, MBTE E 1,



HEETFH W) ZAFERLLI FKeiber ‘s law FIFR R ERE,
tbin, MR ERE. ZFARRKKER. MRERSE

A 25T (2009)— B /o “Math and the City” T E
1, 53R T IR T BEIRVE AR (Ebimnvhis® E) - RERE
% (c) BWH AL (s, size)BI—EMER, lRAFK
N 3/4 WIREIR e

C oC S3/4

AN O hn1RE, inmaiEE R £23/4 = 1.68 fif. XiiHH HARHE
WHIES RGBT, 8H .



1. (R Package alr3, ¥4 #brains) brainsEi4s H 162500 A3 Y]
AR TG, 2O SR S0 S B B AL A
0.7517 = 3/4, #i#E112.1348, [AlJA B LAt~
log(BrainWt) = 2.1348 +0.7517 log(BodyWh)
< BrainWt = 8.46 x Bodywt**

R T2 > myfit o |

Coefficients:
(Intercept)  log(x) ;
2.1348 0.7517 = « -

library(alr3)
x=brains[,2]
y=brains[,1]
plot(x,y)

plot(log(x), log(y) ) i

myfit=Im(log(y)~log(x))
abline(myfit)
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> summary (myfit)

b =0.75169, se(h) = 0.02846,t = b/ se(b) = 26.41

Call:
Im({formula log(y) ~ log(x))
Residuals:
Min 1Q Median 30 Max
-1.71550 -0.4%9228 -0.06162 0.43598/ 1.94833

Coefficients:

Estimate Std. Error t/value Pr(>|t|)

(Intercept) 2.13479 0.09604 22.23 <2e-16 ***
log(x) 0.75169 0.02846 26.41 <2e-16| ***
Signif. codes: 0 ‘'***r (0,001 ‘**r Q0,01 '*r 0.05 .7 0.1 * " 1

o =0.6943

Residual standard error: 0.6943 on 60 degrees of freedom
Multiple R-squared: 0.9208, Adjusted R-squared: 0.9195

F-statistic: 697.4 on 1\and 60 DF, p-value: < 2.2e-16

R* =0.9208
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Pareto 777 : MEERFIRE

Pareto 774fi:  p(X)=k/x', r>1x>c>0,

Pareto 7 A AHXS T IEZSHIFE O EMER, 2 — M EE . K2,
JohR 53 Afi(heavy - tailed, long - tailed , scale - free).

__________________________________________________________________________________________________________

Paretoy: N (20-807E M, — )\iENM): BAKREHFER |
 Pareto T 19064F K& I & A F80% [ +- Ml 20% I N T - |
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1. ThREAERMNZ (scale-free social network)
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2. Zipf BE

BT K Zipf (1949) RILKAGE 5 F AR 2R/ IKE:

FIEE FIE AR P, 5 k BUR B
p,ck™, r=1
L] the of and

Hep ko L 2 3
MR p 7.5%  3.5%  2.8%

Fk

TEZHE: ARKEETTRRADSFRRFERE (RRKT).
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3. Gutenberg-Richter (%) EfE
M FHRRERAENGREE10MEUR L

N oc (10M ', rEQ.SAILE (], 2l Hb FE G AR FE, 1 3 H [X g
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4. Benford5E?
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Newcom(1881), Benford(1938) &I “HIAHINE” Hi7F,
L ans gy, AN DT, i AR S B AL 1 4
IFAEE], BT Z,2,.. IR RARK IR T . f£— %
g t, A b

Benford i€ £
HAL BT RdFIMER N p(d) =log,,(1+1/d)

111111111
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%12. Benford €45 H | — BB T B AL BRI ER
W, JEARTIRE. WThAUREEHE, £E3142H
PN LB B AL EUT(d) AR (p), FATTINE Tk AE

(d,p) B B IFARZe M, HEON i Ja B A Ltk

logip)

- d=1:9; p=c(0.30, 0.19, 0.12, 0.10, 0.07, 0.06, 0.06, 0.05, 0.05)
 plot(d,p); plot(log(d),log(p));
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P ] B2 A - log(p) = a+ b log(d) + error
4=-1.16,b=-0.87

e c E NI EIVEN=RS
log(p) =-1.16-0.87xlog(d) = p = p(d) =0.31/d**

- Myfit = Im(log(p)~log(d))
- abline(Myfit) ’

______________________________________

TREBIATHH T H RS2 EEp(d) =0.31/d%,
%417 #Z&Benford A :p(d) = log,, (1+1/d).

FEAHIZp 030 0.19 0.12 0.10 0.07 006 0.06 0.05 0.05
IR 0.314 0.172 0.121 0.094 0.077 0.066 0.058 0.051 0.046
Benfordf#t 0.301 0.176 0.125 0.097 0.079 0.067 0.058 0.051 0.046



il CAMERAE)D

— P EBNREREFAR—BH (ARFAZMED , BIEHER
BERHR, BazmnMER T8RS, NTEHTEEH
i, FERERHEREERENER GrdEll) , BIRRE AR
Z R —Mr L&

#I3. (BERE) WMAAMNGELSER? FEEX—MERE/E
B, RRMMNES, — PN ARBEEHBUIRBETIS%KIAN, M\ NEERE
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HIF M. T A RS R 5 1

17



(B B ey HIFR) o 55 R B AR BB W 220 20 ] /2L e A A

log(W) ~ N(,u, 0'2) w=uH)EHE X,
BAMBE B y=a+blog(H)

MEPZEPEREAL. log(W) =a+blog(H)+¢, &~ N(0, o)

bt z=109W)=(@+blog(H)) gy

___________________________________________________________________________________________________

log (W) 73 A7 A~ & — A2 i(homogeneous) & i (RI{EAS A
B IEZS AR, HzW A 2 — S — i, R T BA s . |



¥iz>C (LLC =1.65, FRAEIEZS 1 5% %), AT & A

z>C <o W/HP >e?tce

W/ H® BIRIHERRRIE T & S5 2 e AR B AR 2, SR £ Wb~ 2

s SU E #580 (Body Mass Index): BMI = Hﬂ ¥ firkg / m?

2 ]

. hw=read.table("http://staff.ustc.edu.cn/~ynyang/Im2020/lab/height-
. weight.txt",head=T)

sex=hw/[,1]
' hw[sex==1,]->male
' Im(log(weight)~log(height) ,data=male)->myfit



Category

Severely
underweight

Underweight

Normal

Overweight

Obese Class |

Obese Class Il

Obese Class
11

F B AR AE IE A5 0 A o BL R €, 1 B i a, oAeN(0,1) 7 A ik e

BMI range —
kg/m?

less than
16.0

from 16.0 to
18.5

from 18.5 to
25

from 25 to 30
from 30 to 35
from 35 to 40

over 40

Mass (weight) of a 1.8 metres (5 ft 11 in) person
with this BMI.

less than 51.8 kilograms (8.16 st; 114 Ib)
between 51.8 and 59.9 kilograms (8.16 and 9.43 st;

114 and 132 Ib)

between 59.9 and 81.0 kilograms (9.43 and 12.76
st; 132 and 179 Ib)

between 81.0 and 97.2 kilograms (12.76 and 15.31
st; 179 and 214 Ib)

between 97.2 and 113.4 kilograms (15.31 and
17.86 st; 214 and 250 Ib)

between 113.4 and 129.6 kilograms (17.86 and
20.41 st; 250 and 286 Ib)

from 129.6 kilograms (20.41 st; 286 Ib)

from wiki
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> myfit = Im(y~x, data=gold) . >Im (y~ x, data = data.name )
> summary(myfit) ; .
Residuals: . #Im: linear model

_____________________________________________________________

Min 1Q Median 3Q Max
-15.540 -9.192 -4.895 2.422 44.054

Coefficients: s sd(B) t=p/sd(B) plH
Estimate Std. Error tvalue Pr(>|t])
(Intercept) 10.6236 4.1617  2.553 0.019 *
X 1.3221 0.2707 4.884 8.98e-05 ***
Signif. codes: 0 “*** (0.001 ** 0.01 “*”0.0570.1°"1 o=t
. : : : .05 ‘0. df =n—2 =90

Residual standard error: 15.21 on 20 degrees of freedom
(1 observation deleted due to missingness)

Multiple R-squared: 0.5439, Adjusted R-squared: 0.5211

F-statistic: 23.85 on 1 apd 20 DF, p-value: 8.979e-05

SR AECT /7 R* =0.5439
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