ReadMe file: A user’'s guide for the vitality nodel paranmeter fitting routine and
the S-Plus functions contained in file VitalityMdel Fitting.ssc.

The VitalityModel Fitting.ssc file contains all functions necessary to run the
MLE paraneter fitting routine for the vitality-based survival nodel. The
functions are witten in the S-Plus progranm ng | anguage and are to be run in
the S-Plus progranmm ng environnment. All functions were witten by David H
Sal i nger of Col unbi a Basin Research at The University of Wshi ngton.

To use the routine, sinply open the VitalityMdel Fitting.ssc file in your S-Plus
envi ronnment and conpile (F10 key, on the PC)

An inmportant set-up tip: |If subjection of the population to a stressor or toxin
occurs for only a time interval and is then removed (such as an interval of
starvation), the survival curve is defined only for the period after the
stressor has been applied. The tinme conponent of the study should then begin
after the inposition of the environmental stressor or toxin has been conpl eted.

This ReadMe fil e contains:
1. The header for the main function vitality.fit. The header explains al
user options and provi des sone exanple function calls.
2. Alist of subordinate functions with brief descriptions.

For nmore information on the fitting routine, see Salinger et. al (to be
published). For nore information on the vitality based survival nodel, see
Ander son (1992, 2000).

1. Header for vitality.fit:
"vitality.fit"<-
function(tine, sdata, rc. dat a=F, se=F, gfi t =F, dat at ype="CUM', tt ol =. 000001,
i nit.paranrF, s=F, ppl ot =T, t| ab="days", | pl ot =T, cpl ot =F, si | ent =F)

Vitality based survival nodel: parameter fitting routine:

REQUI RED PARAMETERS:

time - time conponent of data: tinme fromexperinent start. Tinme should
start after the inposition of a stressor is conpleted.

sdata - survival or nortality data. The default expects cunul ative
survival fraction. |If providing increnental nortality fraction
i nstead, use option: datatype="INC
The default al so expects the data to represent full nortality.
O herwi se, use option: rc.data=T to indicate right censored data

OPTI ONAL PARAMVETERS:

rc.data =T - specifies Ri ght Censored data. If the data does not
represent full nortality, it is probably right censored. The default
is rc.data=F. A third option is rc.data="TF'. Use this case to add
a near-termzero survival point to data which displays nearly ful
nortality ( <.01 survival at end). |If rc.data=F but the data does
not show full nortality, rc.data="TF" will be
i nvoked automatically.

se =<popul ati on> calculates the standard errors for the ME paraneters.
Default is se=F. The initial study population is necessary for
computing these standard errors.

gfit =<popul ation> provides a Pearson C type test for goodness of fit.
Default is gfit=F. The initial study population is necessary for
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conmputi ng goodness of fit.
datatype ="CUM' -cunul ative survival fraction data- is the default.
O her option: datatype="INC' - for incremental nortality fraction
data. ttol (stopping criteria tolerence.) Default is .000001 .
specify as ttol = 0001.
If one of the Iiklihood plots (esp. for "k") does not |ook optinal,
try decreasing ttol. If the program crashes, try increasing ttol
init.params =F has the routine choose initial paranmeter estimates for
r,s,k (default: =F). If you wish to specify initial paraneter val ues
rather than have the routine choose them specify
init.paranms=c(r,s,k) in that order (eg. init.parans=c(.1,.02,.003)).
ppl ot =T provides plots of cumulative survival and increnental nortality -
for both data and fitted curves (default: =T). pplot=F provides no
plotting. A third option: pplot=n (n>=1) extends the time axis of
the fitting plots (beyond the max tine in data). For exanple:
pplot=1.2 extends the tinme axis by 20% (Note: the increnenta
nortality plot is a continuous representation of the appropriately-
bi nned hi stogram of increnental nortalities.)
tlab ="<time units>" specifies units for x-axis of plots. Default is

tl ab="days".
| pl ot =T provides |ikelihood function plotting (default =T).
Note: these plots are not "likelihood profiles"” in that while one

paraneter is varied, the others are held fixed, rather than
re-optimzed. (nust al so have pplot=T.)
cplot =T provides a likelihood contour plot for a range of r and s val ues

(can be slow so default is F). Must al so have | plot=T (and ppl ot =T)
to get contour plots.
silent =T stops all print and plot options (still get mpst warning and al

error nessages) Default is F. A third option, silent="verbose" also
enabl es the trace setting in the ns (mnimumsum S-Plus routine.

RETURN.

vector of final ME r,s, k parameter estimates.
standard errors of ME paraneter estimtes (if se=<population> is
specified).

es:

Basic call, with times and cumul ative survival fractions in (tdata, sdata):
vitality.fit(tdata, sdata)

If data is right censored (<100% nortality at conpletion of study) and if

standard errors and Pearson’s goodness of fit test are desired (given that
study population is 113):
vitality.fit(tdata, sdata, rc.data=T, se=113, gfit=113)

If time units are weeks, and the data covers 10 weeks but you desire plots
showi ng 15 weeks:
vitality.fit(tdata, sdata,tl ab="weeks”, ppl ot =1.5)

If sdata is incremental nortality (rather than cumul ative survival) and no
plots or output is desired (the final parameters will still be returned):
vitality.fit(tdata, sdata, datatype="1NC’, sil ent =T)



List of functions (in the order they appear in VitalityMdel Fitting.ssc):

vitality.fit() — the main program described above.

dataPrep() — rempves NAs fromdata; creates incremental nortality data
fromcumul ati ve survival data (or vise — versa); deals with right censored
dat a.

rsk.init() — conputes initial r,s,k estimates as starting values for ME
optimi zation.

r.s.slope — (not a function) a short script to create the data frane of
normal i zed r, s, sl ope values for use by the rsk.init function.

SurvFn() — the vitality based survival nodel.

SurvProbl nc() — conmputes increnental survival probabilities.

| ogLi kel i hood() — returns a vector of terms which sumto the negative |og
l'i kel ihood.

i ndexFinder() — an auxiliary function which returns the index of the first
val ue of vector x that is less than or equal to a given val ue.

stdErr() — conmputes the standard error of the M.E estinmates.

Cl.calc() — provides the Pearson’s Cl goodness of fit test.

plotting() — provides the cumul ative survival and increnental nortality

pl ots.

profilePlot() — provides the likelihood plots (one each when varying r, s,k
about their M.E) and a contour I|ikelihood plot (created by varying r and
s).



