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11 169 50 5.1 324 76
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1.4 733 76 5.4 822 124
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1 (.4771) 310 (2.491)
2 (.6990) 200 (2.301)
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Kendall tau #&4H 2% 5224

Let (X4, Y1), (X5 Vo), -..y (X, Y,,) D€ @ set of joint observations from two

random

variables X and Y respectively, such that all the values of (x)) and (y,)

are unique.

Any pair of observations (x; y;) and (x;, y;) are said to be concordant
(—29) if the

ranks for both elements agree: that is, if both x; > x; and y; >y, or if

both

x; < x and y; <y, They are said to be discordant (/—#/7) , if

X;>X;and y; <y, or

If X; <x;andy; >y, If x; = x;0ry; =y, the pair is neither concordant

nor discordant.

The Kendall tau coefficient is defined as:

(number of concordant pairs) — (number of discordant pairs)
-l F " i
gh(n—1)

T —



Under a null hypothesis of X and Y being
independent, the sampling distribution of 7 will have
an expected value of zero. The precise distribution
cannot be characterized in terms of common
distributions for larger samples, it is common to use
an approximation to the normal distribution, with
mean zero and variance

2(2n + 5)
In(n—1)

cor.test(x, y, alternative = c("two.sided", "less", "greater"),
method = c("pearson”, "kendall", "spearman"), exact =
NULL, conf.level = 0.95, continuity = FALSE, ...)




X <-c(44.4,45.9, 41.9, 53.3, 44.7, 44.1, 50.7, 45.2, 60.1)

y<-c¢(2.6, 3.1, 25,5.0, 3.6,4.0,5.2, 2.8, 3.8)

cor.test(x, y, method = "kendall", alternative = "greater")

cor.test(x, y, method = "kendall", alternative = "greater"”, exact = FALSE)
cor.test(x, y, method = "spearm", alternative = "g")

cor.test(x, y, alternative ="g")



§ 3 [AH 4 #

A9 53 M (regression  analysis )EﬁﬂﬂWﬁHEEZIEﬂ
MHERRPIS T M rE. K sEEFEM R —1
A AR & f—E LS B ;EEZ.IE—'J EI’JQJ% PR A ?5‘6&
TR — AR A — D B AR s 2 [P R R
ANy CGEH ZEHAR &) %ﬂ*/l\?FBJEmEZEXZIEﬂ
AR R FEXPIARAHFIPTEUE & %, x,
VERNT A2 2y NN LEEE v, .y, 1677
O Y2) (X0 Vo) (%o ¥a) o IRATTHY H 22 X n 1 2540
T RXMYZ [R] IR R AR

Bl4: WERKEE HIANS H B ZHIFIRR, bl
LA L0 K EEVE A 1 F &5

'I'I'[

PN 600 (450 |700 |[850 |1250 (1500 (1000 {900 |750 |360
(x)

SCH () [540 |450 | 600 |750 (850 |890 |800 |750 |660 |420




1000

900

800 [

700

600 [

500 r

400
360 450 600

Xy 1=12, o PRIER
‘ ﬂ£%WﬁiEWyM%?Tu,

E%ﬁU%L

700 750 850 900

%Hxﬁﬁ?@??_Twa;ﬁ

L] IX Eéj?ﬁ 7'3

1000

d

1250 1500

, FRONEUS

IHEZE, LhhTy



y. =a+bx; +e

o, S bR, S R, YA

)

MERAR, Mgtk k. A%, —REUREA—ERE
JHERAR M MR R, i | i A2 L )RR B A] L
Tf@#@%ﬁiﬂ?ﬂﬁ%ﬁ SRR I SR 4 2 Rk O IB] )
2. JRATIOAESS SRR AL B 1 kK H [ il 2%




Al 2k P B R R S H A, WXy E W SR &R

—

y=a+bx +e (2)
Hrp e Mgz (ol EEEEEIIAZE) , A
RN ESE
Ee =0, Ee"=0’
Cov(e.e) =0 ORI HIRZEAFH I

WIRATEAH TndlW g8 - )2 W e S B 2k,
Rl Hafib. —&m=E 5L A fem N En S, &
1A Bk n A i A H 28 0 B 2 F /Ny, IXSE T
A EEHnANEUS S E 2 FAH RIS AR AR R e iR
J7 Mg, BIAEEE Sk Ha,b i

n

f(a,b) £ Z (y, —a—bx;)* = min




122 JCRRBUOR W IME T VA T K 1

R 1< _ 1
a=y-Dbx, y:HZ‘i Yi X:HZXi
i— i1

>

n

b =2 (x =X)(y, —-y)/ 2 (X =X)’

i | n
S =Y (4145, = (%)
S, =Y (600 -9 =Y (% -y
)r[JJ =1 1=1
AN ~ S,
a=y-bx, b =2



1
THEeS
YNGR

] 1

FEHEAR . mREAZEIERADE WTﬂ‘

K b F 4

a = 296 .47

1(2)13 2t vH I T ERR A B/
(Least Square), 7EAS]H453 3=

Al D RER T 2

S, —ny.——Z Zy,

=1

y = 296 .47 + 0.4480 x

SIE, a.b  #hE

Wl

- X4 =, n] 15 3]
b = 0.4480

Fevk, WAHLS flitt

IHTFE A




15 . FREG A FIHE E SRS IOCR, Bl R,

EEE | WEE | % 44 922 123
1.1 166 50 5.1 324 76
1.2 52 18 5.2 224 40
1.3 140 58 5.3 284 85
14 733 76 5.4 822 124
2.1 224 56 6.1 352 36
2.2 114 45 6.2 280 39
2.3 181 60 63 205 a1
2.4 753 69 Y 030 138
3.1 269 61
3.2 214 32 rd 345 o1
3.3 210 58 7.2 320 >0
3.4 860 95 [ 390 [
4.1 345 63 r4 978 140
4.2 203 31 8.1 483 90
4.3 233 67 8.2 320 91




e SoAFRUG I, IR S RARAE — 2R HE T

%Eﬂ]ﬁﬁ?k%%féﬁ'?i@% R ETE R R, HIGH
AIHEHZ . H1HFEAS:

1200
1000
800

600 |
400

200 -~

-200 O 50 100 150



Y x, =2139 Dy =11966 » xi =179291
>y =694797. ) Xy, =105539

DRITRDND NI P

b

nz Xi2 - (Z Xi)2
4=y—bx = 11966 7 s5089x 2139 — _139.51208
30 30

i
§ = —139.512058 + 7.550894 X

RIES 5 40= —139.51+7.55 X HE4H 9% .

X Ui A PRI NG, S EAE R N7 .5570
()=, rE e =y —a—bx




—AEEE BRI F RS
B EFIR LIt ot o 0T BAE 08
1

G _—Z (y; — & — bx,)’ E—RSS ( 2)

& o I ES?2 = 0% )o LUEEATR — - H

21X — fﬁfr

RSS = Z (v, —a—bx)? FRAFRZEFITM, BHRT

HEZ SN AU SRR

wENZE of WANEGIMER KRR, KHh
EZE o & RIS RPN — e, Wik o X,
W) F00 A S il =




A e X (XY ) =L n WA RECN
F = sxy/\/sxxsyy

fELTE

H

6 - I,’\\/SW/SXX

]

SN

H

=2 HA 8 b=S,, /S,

JEAh, TR E
i(yi sl :i(yi -9’ +i(§/i -y)*

>y -7

: ,%'\1275‘$D ’ Z(yl _S‘/)Z : i%%i
i=1

W P=bS,/S,

:i(yi -9 +i (A-+bx, —V)?

-7 il




SO0 TR § —a+bx
. BRETHR BT
R X5 R R
WA [T fI= %S,

A0 (BN AT REO Fom HAH DGR & ] fig
B 72 T B AR ZE I A 4. RS TR DhRE
FE L b, AT RUT R ROk R 2y A

RSS=(1-r3)S, S, =(n-1S
Horps AFEARYWPREZ, A8 F— BT 2

\I

ﬂli%?ﬁ” T 20 2o




§44,b IR FITRN

1.4 5

LA (%, y)), =1

N, B A LA

JT/J\ ﬁ/jﬁl_l#/ﬁﬁéfﬁ;jjﬁéﬁéﬁfﬁﬁq IHH 2k,
X HER &A= X 21X 08— MESE TS B[R]
m?‘tW | EEA R X ERRRH R ST NEF
EI’JIEII@T
H,:b=0<H; :b%0
U HRb=0, ][5 H B 2 hyy=a, BlyATHE 5 x i) E T8,

R b =0, NIRPIXYyZEAH LIt RR. Kt

EARPELSAE H

MR, Wb ST T-BCNE, B b | T

Ha,bftith)a, AR S 0. 1R )5

PORAE, #Wean M de ). & =1 2C, =




AT LATE B 7

F 7K

A, Wle T _
c=St,,0-2( {35 X" | =6,,(0-215,

X)L

1

S :\/—RSS =0
n—2

PL R FRATTER 2 A R ZE RN IR

FESPSSE A4 Fs A p
p — P(‘ tn—2 ‘> b)

o T, IR IA M E 2 R E 2

x> BGE R REAT Y.

{H:



T r=bS,/S,, WO r ARSI ) R
Ho, © r=0« H;: r=0

AT o DRI W o 8 HE S T DIE] ik
f 9o n] DLt A kA 56, o

)
t_\/n—2(1—r2)
Alt>t,, N=2) wHELL H, (BT rz0 ) .




2. X [ajfti Tt

(1) a, b X Jajflvt
EBIEKE - a)=x100% FEA SR r#a
NENEER AL NN IR R

beb+St ,(n-2)/,/S,
acd+St (n-2)nt+%x2/S, ]
(2) [DE R a+bx [ X a] kit

e IRIH TR, &% S1E3] 3 AR mXE— 811
HUAEL B 6 I ) A1 A% sy B ) Ay o a) R Rl 2R iy
SRR B DX ) A T ] 8

1/2




K m b, WARBATAT UK a + bx VE Ny BB
— > BT, EIJ y=a+bx ., & k}ZEyE]’J—’i’iI

{ELEKF o T B A oF, ] PAGE I i =25 H

a+bxed+bx+St  (n—-2)n*+(x-%)2/s,["

s iR ZEUEE o Bt
FEUANIX K GRS SR A B A S,
M ox=X Bf. XEKERD, BIFEEHEE. AX—X
KEF, XA ES N, FEEAAZ . BUEREE Sy Hs

) X BT, R pR A E‘J%ﬁ%* fse, X

—1 A

( E

[ —

P X BT A X S (Y FE T, RS JEESE 5
COHC D

\







16, 2 B4R b6 DL R afilo it IX 6] £k
( @ =0.05)

fi - ?:LE@JE)D n=1( L./ (n-2)= To.025 (8) =2.306
S,, = 9x349.7046 2 =1100640

S, = 9x164 .4148 2 = 243290
r = 0.9530
RSS = (L-r?)S, = (1—0.9082) x 243290 = 22339.4080

S = J RSS/(10—2) =+/22339.408/8 =52.8434
.(n=2)1./S, =52.8434x2.306/1049.1139 = 0.1162

6 0.448>0.1162 [H 46 4a 5B H, : b=0
HIX5yH R R,




b X [

b+St ,(n—2)//S. =0.4480 +0.1162 = (0.3318 ,0.5642 )

X2 K BE AR Z 3 I —Jt, ~FIUiK
B2 9%0.3320.56 02 A (XX AR, BN
A K/Pn=10K7]M),

IS AN 7500 K BE RT3 H S H
y = 296 .47 + 0.448 X
RN x=T750 15 y=29647+0.448x750=63247 (/i fhiit)
RS BEN- ) H S H B B TEd v A
a+bx+St, (n-2)n* +(x-x)*/s "
=632.47 +52.8434 x 2.306 x [10* + (750 — 836)° /1100640] ~
=632.47 £ 39.81 = (592.66, 672.28)




[FIREXT“ S @ LK, PR EE T AJEE A ?
“RRE 50T, I E AR A e N 7 "EE T L,
o A] DAAEAS 2R A J5 i [9] 25

(3) NAFmEXPMELE X=X AL,

PIAE ) a) @ A ﬁn%%m_%/\%@ﬁtlﬁc)\ﬁmo

JC, WMZKREMH I EZ/D? [FE, XA Z
PJME). A IUEBIXy = a + bx BT X [H] (Efpﬂk
Yo 1-a) K

A+Dx£St, (a/L+nt +(x=%)2 /S, |2 9)
B7. (sEf14) W RFENLHIEC— K E, 2K RE R H
WA 75070, T ZRE " H I H SO (FE R, AR
BN R 750 TCIX R FK Bz 1) 37 ) (e = 0.05 )

_I




. W B (9)=t
St ,(n=2)L+n"+(x-%X)2/S, 1"

= 52.8434x2306x+/1+107" + (750—836)? /1100640 =128.19

Y BT X JE] A (632.47 £128.19) = (504.28, 760.66)
(R, XE5TE x=750 INyFEME R AR,
KRR Yy=a+rbx+e S5 RHJ A ZE — MR
7= €.

AN




§ 5 —RIHE £
SRS, AMEXEFE AL E, yEENADE,

ANEHZR, LR,

5, XEENAZES

S(SE

X =C+my

m =

A e )‘E@Z y=a+bx . fEALYE, xFlydH

7 Jﬁhﬂzﬂ LBty B AEHAL

HEZ, B

AU T AERE (X, yA7 B ), 15
nZ‘,Xiyi _ZX Zyi

nz yi2 - (Z i)’

C=X-my

XFR A xR TyH

HE&IFAESE

H

HHELZ, TRz EZRE
(X,¥), K ’H?tj(ﬁiﬁ%/\? 5 § = 4+ bx



W18, ZEE—r m i) oM EH B sy TH] [P o
FRo BN FFR
X 10 (20 |30 |40 |50 (60 |70 |80 |90 (100
y 30 |25 |61 |57 |60 |64 |55 |64 |85 |75

SR AS
y = 29.667 +0.50788 x

X =1.40397 — 25.869




§ 6 FJ{b A2t
AR Ex Ay 2 [8] 2R R ANE — 55

F ik
|
p

déﬁz

PRI B AR

KA

il

JEEPER AR K

, NERRARER IR R, (HAE R R

B X, y H U H

ﬁ*%“TU%TEE%ﬁﬁ%ﬁ%T
f519.

] R £

X

1

2

3

7

10

11

14

14

16

17

y

20

30

50

100

150

200

260

400

400

700

log,, ¥

1.30

1.48

1.70

2.00

2.18

2.30

2.42

2.60

2.60

2.85

B &
KER, FyHUE

kAL

LSA5 Al 15

l0g,, y =1.33+ 0.0854x

A —

, XByRAHEAEHLRR, MEIEH
IS (xlogy, y) ALK




WL 5% A

~~~~~~~~~~~ HAk Ul
1t




RO FEE log,y [AHKRHON 0.9866, Hoth—ut
LB RS B ATV EA Y AR 45,

M logyFf1/x
@%n 1/x 1/ xFe™

HyHMlogx

By A x ( HlogxMlogy
@ZHX @ﬂlogy
By x*(a>1) —]

HyHI1/x
HyM1/x




$110. AFIeXH LI AREEH, H200T1RAX
W AR P dl T, BRI FRET697 81, ,mﬁw\éﬁﬁt,
R 15K, B “%F%%%%@WT.

yil1 2 3 4 5 6 7 8 9 1011 12 13 14 15

_I\

|355 211 197 160 142 106 104 60 56 38 36 32 21 19 15

/\::l%kﬁll:ii g ﬁH‘F:

400 —

350 —

W E
300 oo L i R

250 -

200 -
150 -
100 -

50 —

0




K& HY AT LLEE y=ae™ Bl t Hogy 1)
K, HIERH
iy =5.97316-0.21843

S‘/ _ e5.97316 e—21843t _ 39275 e—0.2184 (10)

(tIny) [RIFEIC 2% 4-0.9942, IX3BH N = B 4k
. P40, ey v 5, 715 (i
T (Int, Iny))

Iny =6.415-1.177Int

il §=610.941t 77 (11)
Int A1 Iny A ERECH —0.9365




X )LAE M, WRASSELE? H R A R IE S R
RV ANRIR] . Al
2 Z(y Y)

Q= Z(y. i) R =15 oy
| IZ)L R? %a\jﬁaa@ B GERAELYERAR R RIY
reCARB50 D) o« QIMENEM T R HIME K.
S FERER (10D R |
Q =415315 6=S,=,Q,/(n—2) =17.575

R =1-Q,/S, =0.969
Y:‘EE%ZJ; (11) F, Q,=77745.956

=S, _‘/ Q2 — 77.333 R’ = _2 397
SW

A I A 7Y <10> U — R




Generalized linear model (GLM)

E(Y)=p=g"'(XB)

Distribution
Normal

Jindentity
Exponential(Gamma),inverse

Inverse Gaussian ,inverse squared

Poisson ,log
Biomial Jogit
Biomial ,probit

n=Xpg
p=(XB)™"
p=(Xp)"
p = exp(XS)

exp(XB) 1

A T fexp(XB) 1+ exp(—X3)

Pr(Y =1 X) = ®(X'P).



glm(formula, family = gaussian, data, weights,
subset, na.action, start = NULL, etastart,
mustart, offset, control = list(...), model = TRUE,
method = "glm.fit", x = FALSE, y = TRUE,
contrasts = NULL, ...)

Family:

binomial(link = "logit")

binomial(link = “probit")

gaussian(link = "identity")

Gamma(link = "inverse")
Inverse.gaussian(link = "1/mu”2")
poisson(link = "log")

guasi(link = "identity", variance = "constant")
guasibinomial(link = "logit")

guasipoisson(link = "log")



counts <- ¢(18,17,15,20,10,20,25,13,12)
outcome <- gl(3,1,9)

treatment <- gl(3,3)

print(d.AD <- data.frame(treatment,
outcome, counts))

glm.D93 <- glm(counts ~ outcome +
treatment, family=poisson())
anova(glm.D93)

summary(gim.D93)
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