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TiC7:@ t;4:'7-SK7, %I C;

ve '-aer.proposed as -on'&-.ors.-a7'

sx4;.npa:L-,tirgexperimetnzs. Usin,& methods, s:Lr@g'--e!Lre

a:-e wi@@-c*-.may '--a @@y eye to t@,.e

c:' -@@eexper-r"en.-.."'ore recenzly T .6.,ave bee.-.cons-der-,:Z t:,.a

of more t:-.arone ---Lneor a graph as an of

c:' ex:.eri-=arts. --'-ase co,,.;'@4-'--eso c*--o@--enas -@c '--a

eof i.e. of S4@:nj-:ar=-*.-.C-!@

exper--=en-.i,and to meet or in-.ersect a-.the end of t@,.eexpe.-I..--ent,-,:,er,

,:.-e or-'bo--'-.woul-ci '-@ea ra--'-@ermore reliable fo:,ecas4@. -6@iai

e!.zi,er cne a!-ore. Also, '.t is 6:)v'.c-.:zlyan advantage '.0 be ab'.e to predict

t@-e P-Ee stardarcilsed resul@-.; that .163to say, age standardised recordi.-ig to a

p.-ev'ouz-y sel&.eatedre--*-4od,using a previ-ously selected star..-:ardpopulaT.4-on.

Of all methods of age standardi-sal.*'-or,curre.-itly'oeing co-.i"dered, the

&:,i-@@z.et-'@,cal.lysimplest is actLariaLl-s-*-r.,,:.Ia%ior.cou,.aledto .".Xed b@-se direct

T!@.ismethod ,:.owevercar.occasio.-ially prodl;ce s'6ar.,-4ard'6sed

respor.sesof over 100%, and these are so:ner.imesdifficu'Ltto v4lsual---ze.For

chis reason i@iois preferable to use actuarial simulatior, with double decre@en4'o

age standardisation. Teis -,ethodis ariL-,re@klicallysomewhat more complex,

but still within the scope of rrost desk calcuiators, and cannot produce

results of over 100%. Zqe details of this met-hod are shown i-n the Appendix.

F,av4--ig sta--dardised tie data, graphs of Edi ('@he curr-a'--atj'.venumber of

tumol.ir-bearing animals) and r.Di (L-.e cwrala@%,ivo number of -,@amour-less deaths)
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zero @'or7-a, az t@,@e a.@d 3:' -icz@@e :ero

A7--=oshc*...::zi@c-Z-.edis --'-e

PS-ii-B!'--sodej-"-'IedI"!t,:e ard :ro--its defi.-i,-*-@@z:-.I-.=ay 'ce se e-n

s'-:r@;leweig*-"i-- -:he

v'--.;-Inz Here aza!.n, a-z,z@,.een--zoz' -.he a.-:PerL=en--

Ez.,, z-- oz^ --'-.ese-,.@7.ree-In-zs ;-'@,.resL.

-esu',t.

'nea ea.

s-w-lecte4-.a-.e c--.ozen-..7, -..re ar--zzrzz'ns

-.of'-z e;,cperi-@en-.=z:. a:@-':@s v@-r-.,,s@='-7ar -.o z-.an@_ara

popr,;Iat'-o.-now :Lnuse at llia-..@-onof t@-,e

pon-,-lation, ;"Att!.ng z@,ieBO a.,i,-' e..@neri:ne@-@s

reasonz.--,-ywe'-I, is a bad f4--.-.o-,.i@.e1-a-.erexl@er4--"len@.s..--ore,.-,...pie,consider,--.,g

2 aT.-,.he25 =.gdose !-eve-, --'--es-.ardaxd4&ze@ vir-"zally

v@r-ereasir. '6@,.eacvua'- e;c:-ari@er.@.algroup 7-;'. F-resti-!'-a!'-ve;

:-5% of --'-astarting na:r-@er. ',@-.Y--,-"rs now prod@-,ce-"z'--y '7@ ='-:ra!Ls

a--nno-z;'----"--uencethe sta:,darz-4-zedresult. M-i'@sis an situa@6ion,

and P-r4-sesbecause the liAC--sp= of -;:@iestandard populati----@&stoo sl-.ortwith

respect to the life-spar.of Lie experf-."Ie,,italpopulation. T-nesame situation

can be seen to exist In t:neresul,.sfrom B3 and B4. S,-@nceiz Is our intertion

In general to be studylng tobacco p.-cd7icts-.endingtowa:,ds B3/B4 type in

future experiments (i.e.lower -.oxial.tyand tu.Torige.-icil,,vt:,,a,,iBO) it is
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ano-.;Z'-data exists -.ocreate a @l.:e".-ve

Tne proposed ol
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i. Sir Ell-is. =@%C Doc=.ent -%'o.F431.
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A=t;Ac@IAL DOLI:-:IZ-D---=- :2NT

a-ere are tiree ;og..;Iatio.",sof liv4.ngZ7,LTouriessanima'-sto be corsl---'e,-ed.

1. T@-e 'ku.-io;.-riessar.46:-.al@sin t.@-eex;erizent, called the Acwali. Population.

2. Z-,etuiourless animals in -,,.heStandard Population. "-.%isis a i-,ypo',@,.etic"

set of *,;=,ourlessanimals wit@.a Imow.-imortality curve. L-iany interval of

.-:7ezi -@o + I 1,@-.epropo.@-%o'.onsu--v-v:L-igwil"-be lq,.

3. Pogilatio.-..This is --@,.ehypo-,@,,ez4-cal-population of an'-mals

we by corb4- -nou.-survival rate o' the Actual ?opu2.ation-li g the aL

-.h -,@-.e survival ra-@e of -,,eeS-6ardardPopulat'@or,.

.L.-i-.e ;%c-.-@-al?o;ulatio,-.,a-.ary t'@,-eti "-e-.-,.@,.erebe

v."iour'Less1'kvi.-.gar."*.:,.als,ard in tte succee4@inZti.-,ei.-ite.-val t. +

t t.,.crebe 6, new -.LL-iour animal-sard Li turiourlessdeaths. Z-.en

durinz t:@ietiie ;L--.e--va'-ti +1 4-ft,@erewere no Tuzrours, average

nu:nbe.-of arimals alive would be N, ai. Let this be the of &-iimals

a-:;r-sk of develop:Lngturours. Z-ienthe proba7oi4l.:Ltyo@'tuirourlesssurvival in the

a@-se.-.ceof mortali@.yfor the -.Lneinzerva'Lti + i -.sTF 0 1 - N. A,

Similarly, the probability of su.-v'-vaZ..in -@-,ea'@-serceof t,;.,nours4-s

A_i

61

Using the same approach, we may define the same quantities for -@:ne

Simulated Population as

TF (si.-i)m 1 -
di

Nis Di

my (Sim)a 1 -
Di

Nis di
C=>
C:)
%lo
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w.-.ereAN45 is t;ienumber of t=ourless an-Irals&live in t-ie&'=lated ?opul-a-,.iori

a-.time t,, and d and D, are the number of new tumour-bearing a,.iimalsardJ. i

t:-.enucibero''Umourlessdeatisproducedby theSimulatedPopulationdur4.-Ag

thetimeperiodt,- t@i+ i- But we have defined the Si:ralatedPopulation

as o.-.ew?,ichhas the same tumour surviva'!-rate as the Actual Populatior.,and

ti7.esame mortality survival ra,@eas the Standard Population. Hence

TY (sim)n -7,v'*andiMP (sim) = WS* so tha.

TF = 1
di

P7 = 1
Di

Nis 1 t Di s MiNis

I -A.T.4--.at;L-.s Di between these -.woequations, we have

d
2 @is k'l+ .',:-Is)(i

i 'a 4 (1

w.-dc.@,,is --'-4en=ber of actuariallys'@nulatedtuc-.ourbearinganimalsproduced

during t:aetime intervalti ti + i - Thus I:diis the standardisedtu=ur

rate produced this method.

(,Iii.s- N (I + 1)s) is the total loss of healthy living animals in the

SimulatedPopulationduring ti - ti + Having calculated d we have

Di -Nis -,'I(i+ 1) -di

Miis Is the numberof tumourlessdeaths duringti - ti + 1 in the

Simulated Population. Hence 'wemay calculate EDi.

Yne Predicted Standardised Response (PSR) is defined as

FM - -(#0-NO N:L.) Ed:Ls

where No is the number of animals- at to is the Simulated Population. Obviously

PSR is just a straightforwardweightingup of rdi by a factor proportionalto

the number of survivorsto estimatethe likely final value of Edi. It will

of course only be accurateif Edi is linear with time. Alsq at the begiming \0

of the experimentEdi is subject to fairly wide fluctuationsas the first few r@O
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=ours occur; these fluctuations are reflecl.edin the PSR. However, usually

b,,,abouz the 76th week onwards the PSR has settled to a reasonably smooth

curve (as the attached graphs show) and hence may be combined with t:ne

curvesJLorEd, and !CA,to forecastthe end-resultof the experiments.

%lo

co
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