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DOSE-RESPONSE ROUTINE

DECUS Program Library Write-up DECUS No. FOCAL8-93

ABSTRACT

The S-shaped log dose-response curve, so widely encountered in biomedical
analysis, is approximately linear only over its midportion, Comparative
statistics are greatly simplified by transforming the curve to a straight
line which is accomplished by probit conversion., This program outputs

log dose and probit values for subsequent plotting by the user on linear

graph paper.

The expanded program for 8K systems additionally plots a scaled log

dose versus probit scattergram.

INTRODUCTION

Probits derive from the cumulative probability curve where, instead of
percentage response, the normalized deviation from the mean (t-value)
is computed, By this convention the midpoint has a value of 0 with a
corresponding cumulative probability of 50%., Responses less than 507%
are expressed in negative units (e.g., -2 standard deviations from the
mean). To circumvent the use of negative numbers, 5 is added to the
normalized deviate, yielding the so-called probit. The probit value of
the median (t=0) then is O + 5 = 5; that of two standard deviations to

the left (t=-2) is 3.



Note that probits merely are a handy convention of transforming a curve
to a straight line. Interpolation of the line to the midpoint (probit = 5)
yields the corresponding log dose that affects 50% of the sampled population

(median effective dose or EDsgp).

PROGRAM DESCRIPTION

After initialization, the program requests the dose and calculates the
log (base 10) of the dose. The user then is asked to input the percent
response, from which the cumulative normal distribution function is
computed. The x~coordinate corresponding to the cumulative area under
the curve is then found by integration and expressed in units of standard
deviation from the mean. Adding five to this t-value yields the probit

of the percentage response.

The program initially calculates and stores the t-values for responses
of 16% (approximately -1 S.,D.), 507 (zero S.D.), and 847 (approximately
+1 S.D.). Using these data as starting points for subsequent response
entries from the user, the computer proceeds much more quickly to the

final answer than it would were it to start from zero each time,
OPERATTION

Load FOCAL into core, When FOCAL is ready, an asterisk (¥*) is typed

in the left margin. WNow load the paper tape marked DOSE-RESPONSE ROUTINE.



When loaded, the program first requests the dose, then the percentage
response to that dose. These responses are typed in by the operator, each
being terminated by pressing the space bar. Up to two places to the right
of the decimal point are accepted. Integration being fairly slow, a

few seconds may elapse before the computer prints the log dose and

probit values,

In its present form the program achieves good accuracy, at reasonable
computational speed, with the base of the integration rectangle set to
0.04 times the standard deviation. Greater accuracy, albeit at reduced
speed, is obtained by a finer division of the area under the curve.
Conversely, faster computation but at the price of reduced accuracy,

is achieved by resetting this variable (HOR) from 0.04 to 0.1. HOR

is initialized on line ¢1.1¢ in the program.

The 8K version is similar to the preceding except that it incorporates

a plotting routine, and signals the operator with the typewriter bell
that calculation is in progress. In this version, the user terminates
data input and initiates the plotting routine by typing ZEZE, Having
stored the lowest and highest log dose values the program then scales
these to the nearest logarithmic multiple of two and increments the

scale by two if an even multiple is encountered. With scaling completed,
a log dose-probit response scattergram is printed, Log dose and its

antilog appear on the bottom of the horizontal coordinate.
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DOSE-RE

USE THE

WORKING

DOSE:7.
LOG= O

DOSE: 1@
LOG= 1.

DOSE: 12
LOG= 1.

DOSEs 15
LOG= 1.

OCALL 1969

TYPE !"DOSE~RESPONSE ROUTINE"!3;ERASE 4K VERSION
SET HOR=#.04
TYPE !"USE THE SPACE BAR BETWEEN DATA'"!

TYPE '!"WORKING - PLEASE WAIT"!5GOTO 11.1

ASK ""DOSE'LO3DO 4

SET X==53S3ET A=03;ASK " % RESPONSE'"s REs!3TYPE %4504 "LOG"LO
IF (RE-17)10«333ET N3=83D0 3

IF (RE=51)10.53SET N3=23D0 3
IF (RE-85)10.53SET N3=43D0 33GO0TO 10.5

SET A=AVIN3); SET X=AVIN3+1)

IF (LO)4els1e175401
SET LO=FLOGC(LO)/FLOGC(18)35 RETURN

TYPE Z4.02 * PROBIT"X+5s 1!3G0TO 1.17

SET A=<[1/FSQT(2%3¢14159) I¥FEXPL=-(X*X/2) 1>%HO+A
IF (RE/1008-A) 54555.5

SET X=X+HO

IF (X-5+HO)> 10+33G0TO 5.5

SET X=-5S3SET A=03SET RE=163D0 12
SET RE=503D0 2.13D0 18.53D0 12
SET RE=843D0 2.2:D0 10.53TYPE 13DO 123SET N=13G0TO 1.17

DO 1M«335IF (RE/19@-A) 12.3512.33D0 19.53G0T0 12.1
SET AV(NI=A3SET AVI(N+1)=X;5 5ET N=N+2

SPONSE ROUTINE

SPACE BAR BETWEEN DATA

~ PLEASE YWAIT

S % RESPONSE:3

8751 PROBIT= 3.12
% RESPONSE:60

2200 PROBIT= 5.24

«5 % RESPONSE:95

0969 PROBIT= 6.+.64

7% RESPONSE: 108
1761 PROBIT= 18.00
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I "DOSE-RESPONSE CURVE"!3E
HOR=0.043S LK=993S LG==9S
1"USE THE SPACE BAR BETWEEN DATA"!"TERMINATE WITH ZEZE"
" AFTER DOSE IS ASKED"!!"WORKING - PLEASE WAIT"!3G6 1l1.1
"DOSE"PL(N)3I (BZEZ~-PL(N))>7.85,7.8535 LO=PL(N)3D 43S PL(N)=LO

X==53S A=B3A "
(PL(N)-LG)1,53S LG=PL(N)
(LK=PL(N))>2.,13S LK=PL(N)

8K VERSION

% RESPONSE"™, RE,!3;T 7Z5.84 "LOG"PL(N)

(RE=-17)18.,33S N3=0@3D 3
(RE-51)18.53S N3=23D 3
(RE-85)108.53S N3=43D 335G 10.5

A=AV(N3) ;S X=AV(N3+1)

(LO) 4.1,1

W17,4.1
LO=FLOG(LO)/FLOGC18) ;R

PL(N+1)=X+53S N=N+23T 7Z4.02 "
N=N=13T I!"PROBITS";F X=1,183T " "

"PROBITS VS LOG DOSE™!3S X=0

PROBIT"X+5,113G 1,17

724,02 10=K/4,#3D 63S X=X+13I (X~-41)5.83T 113G 5.85

135G 5.7

"I"sF X=1,143T ="

5.,913D 5.913D 5.913T "I"
1" "74.81,LK
A=(LG-LK)/43D 5.853T A+LK3;D 5.85;T 2%A+LK3;D 5.853T 3%A+LK
5.853T LG, ¥3F X=1,333T " "
" LOG DOSE™3;D 83D 14135 N=13G 1,17

PL=1

(PL(PL+1)=(18=X/4)+8.,125)86.553G 6,65
ﬁL=PL+2;I (PL-N)6453R

"$F N3=LK,(LG-LK)>/6@,PL(PL);T ™ "

PL(PL+1)==13T "x"#3G 6.55

135S X=13S A=0
LO=X3D 431 (LK=LO)7.4,7.55,7.2
X=X*23S AzA+13S LO=X3D 44131 (LK-L0)745,7455,7.2
X=X/23S A=A-13;G 7.1
LK=FLOG(X/2)/FLOG(13)3G 7.6
X=X*23S A=A+13G 7.5

x=1

LO=X3D 44131 (LO-LG)747,795,7.75
X=X*23;S AzA-13G 7.65

X=X/23S AzA+13S LO=X3D 4,131 (LG-LO)T7.75

A=FABS(AY;1 (A/2-FITRCA/2))T+9,7.95S X=X*2
LG=FLOG(X*2)/FLOG(18)3G 5.6
X=X/23S AzA+13G 7.77

X=LK3D 8.53
X=3*xA+LK 3D

"TRUE DOSE™
X=FEXP (X*FL
8e53D 5,853

O =0

24.82," "
S X=LG3D 8.
3R

3))

R

=2xA+LK3D 8.6
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Az<[1/FSQT(2%3,14159) J*FEXP{~(X*X/2)1>*HO+A
(RE/‘@@"A) 5.5,505
X=X+HO3S LC=LC+131 (LC-28)10.553S LC=@;T ""
(X=5+H0) 18.33G 5,5

X==535 A=03S RE=163D 12
RE=563D 2.13S X=X+HO;D 12
RE=843D 2,235 X=X+HO;T 1sD 123S N=130 1.17

160,531 (RE/188-A) 12,3,12.33S X=X+H03;G 12,1
AV =A30 AVC(N+1)=X3S NzN+2



DOSE~RESPONSE CURVE 8K VERSION

USE THE SPACE BAR BETWEEN DATA
TERMINATE WITH ZEZE AFTER DOSE IS ASKED

WORKING = PLEASE WAIT

DOSE: « 81 % RESPONSE: 30
LOG==-P«9915 PROBIT= 4.48
DOSE:2. 43 % RESPONSE: 38
LOG= 0.3856 FPROBIT= 4.68
DOSE:7.29 % RESPONSEsé62
LOG= D.8627 PROBIT= 5.32
DOSE:21.9 % RESPONSE:73
LLOG= 1.3485 PROBIT= 5.68
DOSE:65.7 % RESPONSE:85
LOG= 1.8176 PROBIT= 6.04
DOSE:ZEZE
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