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Sotn e T2I (1) zné tne IvT (2) rave teen proposed as monitors of
. Prop

long-tess sxin painting experiments. Using these methods, single line

Srzpns are producesd wnich rmay Ze axurzzclited Ty eye 1o Jorecast the ILiislr
Jinal rezult cf the experiment. More recencly I have been considering Ul.e

Sossitility of using more than cne iine on =z graph as an indicator of the
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SUORSNESE S Wie eXjerinenls., J4I Tnese Lines could te sc chcien as o ze

experiments, and to meet or intersect a2t the end of the exger
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Toe extrzgolation of both would Ze & rather more rellable forscast than
citner cne alone. Also, it 1s obvicusly an advantage to be zble to predict
the a2ge standardised result; tnat is to say, age standarcised recording o a
previcusly selected metnoéd, using a2 previously selected standard population.
07 21l the metnods of age standardisation currently being considerad, the

aritnmetically simplest is actuarial simulation coupled to £ixed bzse direct
Tris metnod rowever can occasionally procduce standardised

resgorses of over 100%, ané these are sometimes difficult to visuzlise.

ror

this reason it is preferable to use actuarizl simulation with couble cecremant

age standardisation. Tais methed is arithmetically somewhat more complex,
but still within the scope of most cesk calculators, and cannot produce
results of over 100%. Tne details of this method are shown in the Appendix.

Having standardised the data, granas of Zdi (the cumuliztive number of

tumour-vearing animals) and %.D4 (the cumulative number of tumour-less deaths)
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z2tizly tne cdesiderzia cdescrided. They are zo%a

enzering the experimzny.

wIth The zero for TS: a3 tne o

<& -
zoteristically

X - E - T — . Ko Kd <= Sea™ o
end of ne experizens Ii: = ©D: = L0555 of anizeals
", - Y N - -~ Y - - - - - .

Thus £y 2lotiing wne curvss In whe mzonner saowm,

e scale o wne zero for ID:.

ine Two lines meet snan the stencdardised experiment terminzies.

. . - ans  fem e e Ad s = N -
Al30 3nhcwn plettad is e P33 (Precdicted Standzrdised Aeszoase) Tne

pol T m N - S ~ v - - a S ae . - ~ 3

P8R is zlso ceifined in the Appendix, and Srox its definisisn it may be seen

- ‘-e P s T A el s mnmmad v~ -t e mmyr S an &Y

- @@ I \._...- € D.....«..e he-b....-..o w> CJ L. &3TOXCLIE O wne Ihozoruaen cl

St = T2

», &% InaT extrapolaticn Iy eye of tnese ihree linass zilves & rree

Hers ezz2in, 23T the end of the standzriized exgeriment

: - - LN - s R AP R . . - -
&3 TESNTIOTES @EDTLlel, THe STANASIS JOTULETIINL UET S& lraviouzsly
- - m, o o - - cAm - - P a'n - ~
szlected. The population crnosen <o STOSUTES W@ 2TNESnNEl Tal.es and grashs
e sa2 T asea - Y . srmam e - T a= da yawes Lt o - cma amavAawa
WES S€.2CT€C VO IaVU eXpETIiTEnT o, &Ll LS8 VED S.l.a W 8 STEN3IETS

Jopulation now in use at Harroczzte. Ixax

arilnavion of the tziles nhowsver shows

wnat ns standard pepulation, altacuzn Jitting the BO and 3L exzeriments

reasonaltly vell, is a vad

£it 10 the lazer exgerimenis. For exzmple, considering

.t 32 av e g5 mg cose lavel, wne sitancdardised exzeriment is virwially

complete, wnereas in the actual exzasrimental grous 71 anizzls zre still alive;

s

cannoe inlluence the standariized resuit. Tais is an

and zrises because the 1if

253 ol w2 starting number.

ANy Wimcurs now produced oy these 7i anlmals

unsezislectory situation,

e-spzn of he standard population is too short witn

respect to the life-span of the experimental population. Tne same situation

can be seen to exist in the results from B3 and B4. Since it is our intention

in general to be studyin

future experiments (i.e. 1

-

tobaceo preducts vending towards the B3/BL type in

ower toxicity endé tumorigenicity than BO) it is

p12666001
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A2TENDIX
ACTUARTIAL DOUELIE DECRIVENT STANTARTISATION

Toere are three zopulations of liv

l. The Wwmourless animals in the expe

The tunourless animals in the Stan

set of tumourless anlmals witn

time I 0 Tf + 1

we pro reion Surviv

J>. The Sirmulated Population. This is

we consirudt by comdining the umour sur

. .
P e e
walhi e

mortality survival raze of thne

Tw

In <ne Actual 2orpulation, at any =

wunourless living animals, and in tre

lst tuere be 6; new tumour dearing anin

during wie time inzerval ty - i 4 ., 1

a knovn mortality curve.

succeeding time interval

. N
sumcer ol

av risk

acsence of mortalily for wne time Inzerval t; = %

Similarly, the prooabiliiy of survival in

animals alive would

of developing tumours. Taen

ME

e

oe Ny - 2 a1.

ing tumourless animals o be consicered.
riment, called the Actual Pogpulation.
dard Population.

This is a nypothetical

in any interval of
ng will te 3.

whe hypouwievical popuiation of animals
vival rate of the Actual Population
Standardé Population.

oint

in tize tj let there be N:

Ty - T o+

-

als and &y tumourless deatns. Then

T tnere were no tumours, ithe average

Let this be the number of animals

ne probabillity of tumourless survival in the

&

CR- I
the assernce of tumours is

*lis'ﬂ‘al"\

Ai

=1 - -
Ny - 568

Using the same approach, we may define the same quantities for the

Simulated Population as

‘I'F(sim)-l-N y

MF (sim) = 1 -
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waere N:s is the number of tumourless animals alive in the Simulated Population

at time t,, and <ii and Dy are tne number ol new tumour-bearing animals and
tre nunber of tumourless deatns produced by the Simulated Population during
the time period Bty 1° t we have defined the Simulated Population
a2s one wnich has the same tumour survival rate as the Actual Population, and
the same mortality survival rate as the Standard Population. Hence

TF (sim) = TF and MF (sim) = MFg, so that

TF a1 d MF. = 1 e
1o —N iy e — Db
Nis 13 Dg s Nis =2 ¢4

Zlimiraiing Dy between these two equations, we have

4 < 2Nis 1+Fs)(1 - 17)
N A - N -

whnlenh is twie number of actuarially simulated tumour bearing animals produced
during trhe time interval ti -ty 4 1° Thus §£di is the standardisec tumour
rate produced By this method‘.

(Nis - N(i . l)s) is the total loss of healthy living animals in the

Simuilated Population during tj — %y 4 ;. Having calculated di' we have

Dy =Nyg = N(1+3) "9

This is the number of tumourless deaths during t; — ty 4 ) in tne
Simulated Fopulation. Hence we may calculate XIDjy.

The Predicted Standardised Response (PSR) is defined as

NO
RS ™

wnere N, is the number of animals at t, is the Simulated Population. Obviously

PSR is Just a straightforward weighting up of Tdy by a factor proportional to
the number of survivors to estimate the likely final value of 2“1' It will

of course only be accurate if Ydy; 1s linear with time. Also at the beginning

of the experiment ¥d{ is subject to fairly wide fluctuations as the first few
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wmours occur; these fluctuations are reflected in the PSR. However, usually
by about the 76th week onwards the PSR has settled to a reasonably smooth
curve (as tne attached grapns snow) and hence may be combined with tne

curves for £dy and YAy to forecast the end-resuit of the experiments.
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