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OECDARE= 5 5= (C & (7
BDIRET =

NOEC, LOEC and FOEC

NOEC: No Observed Effect Concentration
LOEC: Lowest Observed Effect Concentration
FOEC: First Observed Effect Concentration
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What to do ?

(dead or alive)

Fitting model

LOEC (FOEC)

Data acquisition

Scale Data type

Ratio Discrete/Continuous

Interval Discrete/Continuous

Ordinal | Discrete/Continuous

4 Nominal Discrete 2
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Data acquisition

Normality and Homoegeneity:

Shapiro-Wilk test

Kolmogorov-Smirnov test

Bartlett test
Hartley test

Levene test
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Fitting models

Pr(Yi =1| Xi) = F*(Xi)

Pr(Y=1) - i
Pr(Y=0) — i

Fitting models

Probit model

F*(Xi) :(D(/Bo +IB1Xi)
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Fitting models
Logit model

F*(Xi) = A(ﬂo +ﬁ1X1)
eZ

Pryi =Pr(Y; =0] X;),Pr; =Pr(Y; =1| X;)

—Pr; = 1
+exp(f, + A.Xi)

N\
log(Pr,/ Pry;) = By + B X,

(odds)

Fitting models

(maximum likelihood method)

——
Q-0 A =TTF o+ AX) = TT-F (6o 5] g

dlog I—(ﬂmﬂ1)/aﬁo =,0log L(ﬂO’ﬂl)/aﬁl
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Fitting models

Probit model:

Logit model:

Fitting models
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Example -Acute mortality in Daphnia magna-

Tabde 1. Data Input file (35 reguired by PROAST).
Dqllm:il_m:gm

]

Sampla_size Dy

Table 2. Summary of resmlts regarding four models fitted o the mortality data in Fig 1.

CI=confidence interval

Model Top ik 1] EC10

00%-CT W%-CI
Probit -45.60 . 433-693 142-2.68

| Logit -46.46 . 4359-694 136-2.72
Weiball -46.25 . 536-817 [ 110-268

Two-stage | -46.83 L 5.50-846 2 117-1.77
* based on 1000 bootstrap runs

cememg R B s s s s s e
L R R R S S PP

Data from OECD (2004)

Multiple comparison

- Parametric Nonparametric

Single step Dunnet Mann-Whitney.
(Pairwise Poisson comparison | Chi-squared
comparison) Fisher's exact test

Step down Poisson — Williams Cochran-Armitage

(Trend-based | Bartholomew. Jonckheere

Siglele)) Brown-Forsythe Mantel-Haenszel
Linear contrast
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Multiple comparison

Parametric vs. Nonparametric

ERE

Multiple comparison

Parametric vs. Nonparametric

Parametric Nonparametric




Hypothesis testing
-Type | & Il error-

> Type | error

> Type Il error

State of the world

Hp true Hj true

Type Il emror

Result of 1- o 8

hypothesis test

Type I error
o

Multiple comparison

k=1+p
Yo
d(a; k,v,p)f/\71/1,/ni +1/n,

Dunnet
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Multiple comparison

Jonckheere test
Ho: ALA,,.. A

H,: A

X X)X kN,
Xik < Xy i

i=1 j=i+l i=L j=i+l

aoa PQ Jy) 100 x @

Example -Growth rate-

G_Rate

0.07082
0.07010
0.06336
006911
0.07050
0.06714
006831
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Bad Data

control

|

>
5=
<
IS
o
S

Bad Data

Note that statisticians should be consulted
before beginning the experiment to ensure
proper design, sample size, limitations, and to
be sure that the study will actually be able to
answer the research question that the
experimenter poses. ONCE BAD DATA HAVE
BEEN COLLECTED, THERE IS LITTLE A
STATISTICIAN CAN DO TO RECTIFY THE
PROBLEM.

OECD (2003)
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Computer Software

Commercial software

> SAS (Statistical Analysis System: SAS Institute)
> JMP (SAS Institute)

> SPSS (SPSS Inc.)

> SYSTAT (SPSS Inc.)

> S-Plus (Mathematical Systems Inc.)

Computer Software

> R (R Development Core Team)

(C/IC++ )

(Windows, Mac, Linux)

12



Computer Software

Example using R

170
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Computer Software

Peter Dalgaard 2002.

Introductory Statistics with R The R Book

2002

Springer Verlag, New York / /
ISBN 0-387-95475-9 ISBN 4-254-42027-7 ISBN 4-901676-97-0

Internet resource

R http://cran.r-project.org/

The End

14





