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A review of oral epidemiological statistics
— Part VI : The bases of Trend Analysis 3" follow-up review —
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> x <- Dataset$AGE >y <- Dataset$PRESENT
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>S8SX1 < sum(x”2)-sum®" N1 >52412.33
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>RDF1<-N1-2 ->285
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> Dataset <- read.spss("L:/Data/China/China data female 305.sav", use.value.labels=TRUE,
max.value.labels=Inf, to.data.frame=TRUE)
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> probl<- pt(abs(tvaluel), df=N1+N2-4ncp=0, log = FALSE) = 0.7573674

FEERL
Reference: http://www.hku.hk/ecology/staffhp/kl/Biom12.ppt
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(Rt R. MAXIMA)
Z ZTHRIET VOERL T L S T B/

ETNEIERIZE TV DENIZDOWTEREIIRL
oo ETNVOREE (R) B L—UGEB % K
Wiz ETCDINT A — ¥ DL GG % IR T
Vv, NEFE (a5, o) FRBICEATYS
R T TNV U Y b RN TR
MW7 IERIEE T VO A RO L2, BLD
JIE 7V O H RO — A IEITRY L2 1R
FoHhwv, #ZCT=2— b v (Newton-Raph-
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Dataset -

x <- Dataset$AGE

y <- Dataset$PRESENT
numSummary(y)

A<z

X2 <-x"2

x3 <-x"3

x4 <-x"4

x5 <-x*5

x6 <-x"6

ModelL1 <- Im(y~ x1)
Model. L2 <- Im(y~ x1 + x2)
Model.L6 <- Im(y~ x1 + x2 + x3 +x4 +x5 +x6)
Model.S

Model LGSbun

TRUE)
print(summary(Model.L.1))
print(summary(Model.L2))
print(summary(Model.L6))
print(summary(Model.S))

i )

2

cat("AIC of Model.L1=", AIC(Model.L.1),"¥n")
cat("AIC of Model.L2=", AIC(Model.L.2),"¥n")
cat("AIC of Model.L6=", AIC(Model.L6),"¥n")
cat("AIC of Model.S=", AIC(Model.S),"¥n")

¥, cex=1,col=8,pch=20)

Iwd=2,c0l=c(8,8,8,1,1),lty=c(1,2,3,4,1))

xv <- seq(20,120,1.0)

yv <- predict(Model.L1,list(x1=xv))
lines(ryyvlty=1,lwd=2,col=8)

yv <- predict(Model.L2,list(x1=xv;x2=xv"2))
lines(xvyvlty=2,lwd=2,col=8)

lines(xv,yvlty=3,lwd=2,col=8)

yv <- predict(Model. S, list(x1=xv))
lines(xv,yvlty=4,lwd=2,col=1)

yv <- predict(Model. LGSbun, list(x1=xv))

read.spss("L:/data//china/China data.sav”, use.value.labels=TRUE,
max.value.labels=Inf, to.data frame=TRUE) ¥SPSS 7 74 Vb DT —F WHAH
KEHAGE £x LT3

¥EW Present Zy LT3

My OBERLUSEE% 7

¥x 1-x 6 KK x ORERWEMA

nls(y~exp(a+I(b/x1),start=list(a=0.1,b=1),trace=TRUE)
bun <-32 XKuIRT 7 B LRYEE 32 L35

nls(y~1/bun+a*I(b*x1),start=list(a=0.01,b=1.00),trace=

cat("AIC of Model. LGSbun=", AIC(Model.LGSbun),"¥n")
plot(xy,xlim=c(20,120),ylim=c(0,35), main="4E{# L LW xlab="4F " ylab="BI7E tif '’

legend(20,10,c(" — R A"," ZRRA""AKRRK"" S F"" 1 PR F v 7 "),bty=0,box.Jty=0,

yv <- predict(Model. L6, list(x1=xv;x2=xv"2,x3=xv"3,x4=xv"4,x5=xv"5,X6=xv"6))

M1 RBEK, 2 KBEK, 6 WBElK, V4
FBEK, ©YRT 1 v 7 BEROREHN

M1 XBEK, 2 RBEK. 6 KBEK, VT4
FBE, ©DRT 1 v 7 BERORBE RS
i

RPN, 2 KB, 6 KB, U/EA
FBESK, ©YRAT 1 v BED AIC R

FW
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ANTETNVEEIRT LI ENEETHL, $72
HAR 208 (vih) 292o0RETENENn
I 2D %R L C\Wh, FLRTIORET LD
12012 2086 B X OV 1086 12 B5E 5 2 4F 5 % Maxi-
ma"eh? T= 2 — kR HWTER L 72,

0T AT 4 v 7 BRI EYFERE & ik L <
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H s FEE S+ EMEN
e (BER) EE sk

i _lini Biological
Bh AREES | woda | 1 g [P BE KE K iy B ki
AIC JERL  AIC  JERE EMﬁfﬁélﬁm:ﬂﬁm
Linear —RA(HRHZ) | 1657.5 7 16884 7 [e) 3 3
Quadratic |=%&= 1638.8 1 16793 4 O 1 1
Cubic =&k 1639.4 2 16772 1 X
Linear Model Quartic mmR = 1639.5 3 16790 2 x
BEETIL Quintic ARK 1640.3 4 16798 5 X
Sextic RRA 1641.8 6 1679.1 3 X
Inverse B 1683.2 11 1704.6 11 O 7 7
POE 1670.1 9 1696.3 9 0 5 5
SRR 1685.4 12 1705.6 12 o] 8 8
REF 16728 10 16976 10 0] 6 6
B0 1660.3 8 1689.7 8 O 4 4
OURTavY | 1641.4 5 1681.2 6 o] 2 2
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115 y=a+bx

2= y=a+bx+cx2+dx3 y'=b+2cx+3dx?

X y=at+b*log,x  y'=b/x

Sk :y=exp(a+b/x)  y'=(- b/x2)*exp(a+b/x)

ATy IR
y=(1/u +abx)!

5 8|

% T
T
JE#RTZ

EEL

BFEEW
exp(a+b/x)E&L
y'=-ab* * LN(b) / (1/u+abx)?2 (1/u+ab¥)Z &L JE#RTE

1) ulFHZKE XDHH#IZSPSSHAF : http://www.washington.edu-Base UserGuide17.0.pdf/
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BB I5A—2Y | ¥ A
AIC ( u *EAD SORBIE 100 208G F% 108 E&
BE gy bowm b b2 ) EE EEE en® =g
— gt (@m? 3 3552384  -0.15876 X 228 19.6 97.8  160.8
B =g 1 23.61790  0.41341 -0.00627 X 16.6 2.3 73.8 90.1
OUzF49s-?| 2 0.0001985  1.06200 32 | 8410 18.0 8.9 75.6 97.2
— Rk (k) 3 34.09028  -0.12371 X 242 21.7 113.9 194.7
&t | =Rz 1 24.86549  0.29654 -0.00452 X 19.7 9.3 79.2 98.9
OSRTAvY 2 0.0004732  1.04487 32 | 9547 21.2 14.4 83.8 1134
BAEHABEEEE 1093
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JEhz 00 @D ! 2wk EEY R £8%
—RX (R 3 3881179  -0.35283 X 10.6 35 533 81.7
Bt | Zx 2 2490405 0.3140423 -0.00666 X 7.4 -10.3 59.5 76.4
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E a)ffisti%R( Statistical R Environment)|Z&>TEH
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d) y=by + bi*x  x: age
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#8 MAXIMA 5170 % Fvi7z= 2 — b 2 X A IR AR (logistic) @ﬁ*(ﬂi — BAERE20, 10 AR DA AT 2 —
I N RILRIERLPEE (1992) @

Maxima 5.17.0 http://maxima.sourceforge.ret

Using Lisp GNU Common Lisp (GCL) GCL 2.6.8 (aka GCL)
Distributed under the GNU Public License. See the file COPYING.
Dedicated to the memory of William Schelter.

The function bug_report() provides bug reporting information.

(%l]j load{rewtonl);

1) C:/PROGRA™1/MAXIMA™Y .0/share/maxima/5.17.0/share/rumer ic/newton] .mac

BRE®H=20

<B>
REEH=10

%02)
2i3) (2c3)
2id) (%od)

205)
2i6) (%cb)
2i7) (%o7)

<%&%>
WEEH=10

(%10)

% %012)
-4
B

HETE S

(%o
(
(
(
(
(
E
( HETE i
B =20 Eiléj K207 =080 rewton (170173740 ODUJ??EX’I TEEETT =k, %, <0, vAGu0y
(%i
(i
(i
(%o
(
(
(

= A

i:3
k:10;x0:60;newton(1/(1/32+0.0004732%1 . 04487 %) -k, x,x0,1/10000);

(
(%013) H#ETE FEHD

%i2) k:20;x0:60;newton(1/(1/32+0.0001985%1.06200 %) -k, x, =0, 1/10000);

20
60
75.60876614877923

2i5) k:10;x0:80; rewton(1/(1/32+0.0001985%1.06200 <) -k, %, x0,1/10000) ;

10
60
97,20800640555528

60
83.82847784450503

10
60
113.4297800977362

http://maxima.sourceforge.net/docs/intromax/intromax.html
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A review of oral epidemiological statistics

— Part VI : The bases of Trend Analysis 3 follow-up review —

Toru Takiguchi
(Fukai Institute of Health Science)

Key words : Trend Analysis, Linear & Non-linear Regression Line, Comparing of Slopes and Intercepts of
Two Regression Lines, Free Statistical Software, Statistical R Software Environment

Abstract: The two best statistical software systems freely available under General Public License are R
and Maxima. In this review the significance and usefulness of these two free software environments were
highlighted through trend analyses of dental epidemiological data in the People’ s Republic of China, thereby
reinforcing and increasing understanding of trend analyses, which were thoroughly dealt with in the fourth
and fifth reviews.

Contents of this review:

(1) Significance and advantages of free statistical software such as R and Maxima.

(2) Identity tests for slopes and intercepts of two regression lines.

(3) Calculation of coefficients for all kinds of regression models.

(4) Selection of optimal “goodness of fit” model based on biological plausibility.

(5) Point estimation (e.g. number of present teeth of 100-year-olds) using an interpolation/extrapolation

technique in R and Maxima.
Health Science and Health Care 9 (1) : 4 — 18, 2009



