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A series of computer programs were written to facilitate the
statistical analysis of large-scale forward-mutation experiments on the

haploid organism Neurospora crassa. Specifically, the experiments

involve induction of recessive lethal mutations at specific loci using
a genetically balanced 2-component heterokaryon of the genotype shown in
Table 1. Adenine-3 (ad-3) mutants (component II in Table 1) are detected
by the appearance of purple pigment as opposed to white in the nonmutant
colonies. For a more detailed discussion, see de Serres and Osterbind
(1962). Each ad-3 mutant is tested extensively to characterize it as to
whether the mutation in the ad-3 region is (1) a point mutation, (2) a
chromosome deletion, or (3) a point mutation with a separate site of
recessive lethal damage elsewhere in the genome. In addition, since the
ad-3B locus codes for a polymer, mutants at this locus show allelic
complementation and can be characterized according to their complementa-
tion patterns as (1) nonpolarized, (2) polarized, or (3) noncomplementing.
Different mutagenic agents would be expected to have different
frequencies of mutation-induction for each of the different classes,

according to their mode of action.




Table 1. Genetic composition of each component of the dikaryon
*
used in forward-mutation experiments
Linkage Component I Component II
Group (Strain No. 74~0R60-29A) (Strain No. 74-0R31-16A)
IR A hist-2 ad-3A ad-3B nic-2 A al-2
ITI ad-2 -
Iv - cot
\Y inos -
VI - pan-2

*

Genetic markers are as follows: A, mating type; hist-2, histidine-

requiring; ad-3A, ad-3B, ad-2, adenine-requiring; nic-2, niacine-
requiring; al-2, albino mycelium and conidia; cot, temperature-
sensitive morphological (more restricted growth the higher the
temperature); inos, inositol-requiring; pan-2, pantothenate-requiring.




The computer programs summarize the raw data (in the form of counts
and volumes for the forward-mutation study and in- the form of growth or no
growth with testers of known genotype for the characterization of the

mutants) and provide a statistical analysis of the data.

The number of survivors in a jug is estimated from sample counts
of unpigmented (white background) surviving heterokaryotic colonies. If
a count y of a sample of volume v is made from a jug of volume w, then
the number of survivors S is S = (y/v)w. This may be as high as lO6 or
more. All the ad-3 mutants (purple) in a jug are counted, as they are
fewer in number and easily seen if present. If this number is assigned
the value x, then the forward-mutation is E/Ef The count x has an ex-
pected Poisson distribution, so 95% confidence intervals on x are computed
using Poisson tables; if x is large, however, the approximation used is
x - 1.96 /g, x + 1.96 /g. The intervals on x are divided by S to give
confidence intervals on the mutation frequency x/S. This procedure gives
confidence limits even if x is close to or equal to zero.

Each experiment may consist of one or more designs with each
design receiving several doses of the mutagen. For instance, experiment 54
(Gemini XI) has four designs (flight suspensions, ground suspensions,

flight filters, and ground filters). For the experiment-designs with



three or more doses, the dose-power equation Y = EEE} with x/S an estimate
of Y and D equal to the dose, is fitted to the data (pooled jugs within a
dose). This is done by a linear regression of log x/S on log D. The slope
is an estimate of b, and the antilog of the intercept is an estimate of a.
Use of the dose-power equation assumes the spontaneous mutation
f requency to be nil or very much smaller than the observed values of x/S.
Too, a good fit requires that the dose be not so large as to exceed a
threshold.
Up to this point the computer analysis of forward-mutation data
is done by the Jug Analysis Program. See sample output in section VIII A.
For comparisons of mutation-induction curves, the Special Plotting
Program is used. This program plots the two mutation induction curves on
the same plot and gives a statistical test of the difference between
slopes; then, assuming the difference is not significant, it tests
adjusted means to see if the distance between the curves is significant.

A sample plot is given in section VIII B.

T 1 RURVAVAL ARRRARER

Survival analysis is also performed by the Jug Analysis Program.
Before a suspension of conidia is inoculated into a jug, an estimate of
the number of conidia per ml is made using a hemocytometer. If the count

is e, the dilution before counting f, the correction factor for the



hemocytometer g, and the volume counted h, then the suspension Q is
Q = efg/h. 1t follows that the survival fraction Z is Z = §/nQ, where
S is as previously defined and n is the volume of the suspension inoculated
into the jug.

The survival fraction can be redefined as Z = E_(z/g) where y and
e are the counts and B is a constant composed of other terms. Using a
method developed by Birnbaum (1954) and described by Kimball (1961), which
assumes Poisson distributions for the counts, 957% confidence limits on the
survival fraction are computed.

Survival ratios are computed as Bt = Z /Z where t = treatment, and

Z
<
¢ = control. Intervals given for this ratio are not 957% confidence inter-
vals (exact confidence intervals cannot be computed) but a priori they

should be wider than 95% intervals. These survival ratios are computed as

follows:

Zt(lower 95%)

R, (lower)
— <§E(upper 95%)

Zt(upper 95%)

R, (upper)
— Z (lower 95%)
£

The single-hit dose response curve for survival ratios is

y = Efkg-with Bt an estimate of y. A linear regression is fitted to



log Bt on dose through the origin, and also to log Et on dose not through

the origin. If the single-hit equation is really a good fit, the latter
regression should give a realistic estimate of the zero-dose survival.
For most of the Neurospora experiments a multihit curve may better explain
the data, but as a rule only the shoulder of this curve is obtained; so a
fit to this more complex equation as a standard procedure is not attempted.
Where the same initial suspension is used for every jug in every
treatment within an experiment-design, it is not necessary to make suspen-
sion counts in order to compute survival ratios. 1In this case S/n is
fitted (not through the origin) on a semilog plot, and 95% confidence
intervals on S/n are computed assuming a Poisson distribution of background
counts. If, in actuality, the suspensions were not really quite the same,
the intervals on the survival ratio, Bt = (§t/2t)/(§c/2t)’ may seem smaller

than they should be.

Sample survival analysis and plots are given in section VIII 4.

A sample of mutants from each dose in an experiment-design is
tested for growth as a homokaryon or as a dikaryon in combination with
tester strains of known genotype. The test scores (up to 4 input cards
are punched per mutant) are sent to the computer along with, for each

treatment, (1) first and last isolate numbers for identification of




mutants, (2) the number of mutants observed in the original jug analysis,

(3) the forward-mutation frequency, and (4) the dose for that treatment.

The Mutant Analysis Program does the following:

1)

2)

3)

4)

5)

6)

7)

8)

9)

Lists all the mutants (with the test results).

Lists those designated not in stock.

Lists those having one or more of four cards containing
incomplete data.

Lists those having one or more cards completely missing.

Lists those having all the tests completed.

Lists completed mutants that have inconsistencies in the test
data; these may be errors or just unusual results.

Tallies tha number of mutants of every type for each treatment
and prints out the fraction and mutation frequency for each
type.

Using information read into the computer (not part of the
program so that changes or additions are allowed), summarizes
by adding together designated appropriate types) the number of
mutants, the fraction, and the mutation frequencies for 40 (at
present) different general classes of mutants such as Eéiig’

ad—3£g, ad—3A~B and ad—BBB, etc. (R = point mutation, IR = chro-

mosome deletion). For a better explanation of the classes, see
Webber and de Serres (1965).
Computes a dose-power regression for each experiment-design as

described for the Jug Analysis Program, but this time for all




the different classes of mutants. These statistics are printed

and the curves plotted for each class where there are three or

more nonzero frequencies within an experiment-design,
Sample output (but not a complete set) for an experiment is given in
section VIII C.

Computing confidence intervals on mutation frequencies involves the

following generalizations:

X mutants are observed in a treatment.

t < x are characterized.

p are found to be in a class or type.

The mutation frequency Y = p/t (x/S).
This represents p mutants per (tS/x) survivors and confidence limits are

computed for p as they were for x, and then for Y as for x/s.

2Q
QT

ARASTRRIZATIN
The results of the mutant anlyses are punched on cards for each
experiment-design., This makes it possible to later compare any two
experiment-designs (with the Compare Program) or to combine data (with the
Combine Program) from two experiment-designs when they show no difference.
Results of these programs are given in sections VIII D and VIII E respec-

tively. The Compare Program computes the same statistics as the Special

Plotting Program, but always uses summary titles for plots.




The Combine Program combines treatments having the same dose by
adding together the number of mutants and the number of survivors this
represents. It works only with nonzero frequencies, so care must be used
in interpreting results if zero frequencies are valid.

The Chi-Square Program takes the number of ad—3BB-mutants observed
at each dose; they have been further categorized as ad-3B(R-P),

ad-3B(R-NP), or ad-3B(R-NC), which are exclusive categories within ad—3BB.

. . 2 R
Using the numbers observed, it computes ¥~  for between doses within each
. . . s e 2 L .
experiment-design and (assuming no significant x~ within) then, using
total numbers observed, between experiment-designs. The symbols shown on

the printout are as follows:

P = point mutation with a polarized complementation pattern

NP = point mutation with a nonpolarized complementation pattern
NC = point mutation which is noncomplementing

C =P + NP = point mutations showing complementation.

Sample output of this program is found in section VIII F.

The programs described were written for use on an IBM 360, model 75
computer at Oak Ridge National Laboratory. This computer has the following
features available to the user:

1) 60,000 bytes fast storage
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2) 1,750,000 bytes bulk storage

3) a model 2301 drum

4) models 2311 and 2314 disk units

5) two 7-track and three 9-track tapes.

'FORTRAN 360', a compiler written by J. G. Sullivan, Jr., and
associates at ORNL, was used. This compiler incorporates the features of
IBM FORTRAN IV with those of CDC FORTRAN 63. The plotting package (EZPLOT)
was written by R. B. Bullock and D. R. Proctor, and the assembly language

subroutine providing linkage to IBM SORT-MERGE was written by D. R.

Winkler.

A series of programs have been written to provide basic statistical

analyses of forward-mutation experiments on the organism Neurospora crassa.

Besides providing these analyses, the data is summarized in such a way that

any additional analysis can be easily performed.
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A. Ju% Analxsis Pro%ram and Outgut
AR RAR AR

Order of input:
(1) Program (hex deck or control cards for program on disk)
(2) 80210 cards (experiment information sheet), if punched
(3) 80211 cards (hemacytometer count), if punched
(4) 80213 cards (jug harvesting data worksheet), must be present

(5) 80214 cards (title card for regression Neurospora crassa),

if present
(6) END card (cols. 1-3)
(7) Repeat (2), (3), (4), (5), (6) for next experiment

(8) /* and // cards, cols 1-2

- 360 job card:
Taﬁe 25 pool plot (7), program on disk 666666
Calcomp request card:
Black ink, plain paper

Number of plots = (number of 80214 cards ) X 3

Note: In some cases fewer plots will be returned.



EXPERIMENT INFORMATION SHEET CARD | WILD | EXP.
TYPE TYPE| NO. DATE
V12 [3f4[s]617]8{9 10|11 COMPILED
81012110
£ -
W
=¥ DOSE
< 3
w >
= TREATMENT DESCRIPTION DESIGN
12(13]14]15[16[17(18]19}20{21]|22123|24]25|26|27}28(29|30(31]32|33|34[35|36|37)38|39[a0[41|42]a3|aa}a5]4a6|47]a8]a9|50|51| 52|53]|54|55]56|57(58]59 [60|61l62| 6364|685 66|67|68(69(70(71|72173]74(75|76|77]78|79(80

12[13[14]15)16(17 [18]19)20(21(22/23|24(2526(27[28|29(30|31|32(33/34/35|36/37{38(39(|40[41|42(|43]44145(46|47(48|49{50|51|52(53|54|55/56|57(58|59(60|61{62{63|64|65|66|67|68(69|70/71|72]73|74|75]|76{77|78(79]80

UCN-8655
3 7-68)

91



Hemacytometer Count After Resuspending
The Conidia From Millipore Fiiters

17

HEMACYTOMETER COUNT

CARD WILD EXP.

TYPE TYPE NO.
12 0alas 617189 [10]n

DATE COMPILED

glo2]1]
TREAT. BASIC NoO. NO. NO. N | No. N
menT |PVLUTION COUNTEDL i ITECH yTs  COUNT Jygmg COUNT s COUNT | uNiTs COuN
12-14 | 15-18 1920 | 21-22|23-24] 2526 27-30 | 31-37 33-36 | 37-38 39.42 | 43-44 45 48
UCN-8869

(&) 9-68)
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JUG HARVESTING DATA WORKSHEET

Wild Type Experiment Treotment Jug Vol. Inoc.
6-8 9-11 12-14 1517 18-20

eloleufs] LI L) LT LD LT LT

ccccc

o bl @B b [ bl
m?uurMMIHHwﬂulmuwﬂ

27-28 5657 27-28 56-57 56-57

i Ll [0 0 Ol [l
OO0 O oo O

33-34 62-63 33-34 62-63 33-34 62-63

1 [0 O M
Qoo oo ofo oto ot

39-42

OO oot o Ot o0,

Last Isolate No. { l43[‘16 ’_[ LJH’JS{_’ ud:i]—dé‘ ] l—J‘72J-75| ) ud:iré{ ‘ ] }72-{75[ }
uuuuuuuuuuuuuu D D D D D D

o o

79-80 79-80 79-80

L[] L[] (1]

UUUUUUUU
(((((((
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TITLE CARD FOR REGRESSION
NEUROSPORA CRASSA

Heterokaryon
Tech. Exp.
Card Type Wildtype Exp. No. Design Initials Charge No. No.
112|345 6| 7] 8 9 [10] 11 12 (1314 151617 1819 [20 21]22 |23 |24 25
8102114

Information

26|27 | 28|29 (30({31{32|33|34)|35{36|37(38[39(40|41|42|43|44 45)|46|47| 48| 49(5051(52

53|54 |55 |56 (57 |58 (59 |60 |61 |62 (63 |64 (65 66 67 |68 |69 (70|71 (72 (73 (74|75 |76 |77 78| 79|80

The sequence for the information:

A) Strains, if more specific than given above
B) General problem and treatment conditions
C) Specific information for the different treatment, including the code for the treatment

Remark: The title will be printed exactly as given, which means that when space is desirable between words, ane or
two blanks have to be left between those words.

UCN-8892
3 9-68)
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Y 12182 yMSGLEVEL=1 DIANA SMITH 9704=1 Y12 E.T.3-5048
//7JIDBLIB LD USNAME=SYSLoLINKLIR,VILUME =REF=LKCBSMPL I ISP=(NLD,PASS)
/7 £AEC ACGT,PARM.GU='EU==],LUMP=;"
//SYSPUNCH DD DUMMY
//ASSEMBLELSYSIN DD *
SORTER  START

USING *,]12

STM 14,12+12(13)

LR 5¢13

LR 12,15

LA 13, AREA
ST 13,3(0,5)
ST 5» ARtA+4
LA 1, PARLIST

ATTACH EP=SORT ¢MF={iz,y(1))

L 13,AREA+G
LM 14,12,12(13)
BR 14
LTORG
ARCA LS 13F
CNUP Oy 8

* PARAMETER LIST

PARLIST DC At B8O
DC AL3(ADLST)
bC A'Quoo!
AULST bC Aol
bC A(SGRTCD}
DC A(STCOEDL)
DC A(RCDCD)

uC A(RDCucD)
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DC Feoo
0C Feo?*
SURTCD DC C' SORT FIELDS=(54134CHyA),"
DC C*SIZE=E200G?
STCOkD DC ce ¢
RCDLD bC C' RECORD TYPE=F4LENGTH=80"
RLCDED ue ce
END

J*x

//FT63.+#T50F001 DD *
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SUBRODUTINE XLIST
LCx#xxx ISTS 80213 JUG HARVESTING DATA CARDS
DIMENSIGN T1(4).NGW(2)
DIMENSICN X(5C0,8)
DIMENSIOGN LIST(20)
DIMENSIGN IA(22)4B1(22)

CATA IA/4H- 14HJ 1 4HK 14HL 1 4HM 1 4HN v 4HO 14HP '
14HQ s4HR 14HO 14H1 14H2 1 4H3 1 4Ha4 14H5 14H6 ’
*4H7 14H8 1 4H9 14H 14H. /

CATA BI/Oe11le12012494¢15616097098¢19490031069200130e940e9500 96Cey
* 70.180.190010010./
2 FORMAT(5X9I1393139A19F2e132%X+F4e09F2e09F4e092X9F4e0421495X9F4e0,
* F2e09F4.042sF4.0,214)
€ FCRMAT(1HO 129214 9T149133T224F5429T299F5¢0¢4T344FGe0,T454F8404
* TS549F6e04T654F11e09779+EL2.64T7934215)
CALL IDAY(N3W)
REWIND 13
NO=0
PRINT 1,NOW
PRINTI11
1 FORMAT('1",730,'LISTING GF JUG HARVESTING DATA',T90,'CATE ',2A4%)
LINE=0
SB=C.
SA=0.
VLX=0.
$2=0.
S3=0.
S4=0.
4040 CCNTINUE
READ(134212yEND=9S) IJ,LIST
212 FORMAT(I5,T1,20A4)
IF(IJ«NE.8D213) GC TO 4040
DECODC(&49 29 LISTULIVIX9IGyIMeJCT9IXI9XZ9SML4SV14BCTLaPURLyI(1),
¥ I(2)94SM2,SV24BCT2yPUR2,1(3)41(4)
222 CCNTINUE
BC 951 K=1,22
IF(ICOMPARE(IXJsIA(K)y4) oeNE.C)951,952
952 IF(KeNEs22) GO TQO S60
KO=XZ%*,41
GO TO 970
960 IF(K.GT.10) GO TQO 965
XQ=XZ*e14BI(K)
GO TO 970
965 XQ=XZ+ BI(K)
63 TO $70
G351 CCNTINUE
970 CANTINUE
SVOL=SM1+SM2
SPU=PURL+PUR2
SVL=SV1+Sv2
IF(BCT14EQ.Qs) SVL=SVL=SV1
IF(BCT2.EQe0s) SVL=SVL=SV2
SUM=BCT1+BCT2
MIN=9G6G9
MAX=0
22 00 3 J=1,4
IF(I(J)eEQ.0) GO TC 3
IF(I(J)elToMIN) MIN=I(J}
IF(I(J)eGT oMAX) MAX=I(J}
3 CONTINUE
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*%FTNyL+PsGyEe®
COMMON/BULK/ABC+DEF
DIMENSIGN CXx0Q(1906C)
DIMENSION ABC(5004+27)4DEF(5004+27)
DIMENSION LIST(20)

CATA IEND /4HEND /
CALL PLOTS(CXQ,1GC0)
999 CONTINUE
REWIND 30
1 READ(50,30,END=987) LIST
IFC(ICOMPARE(LIST,IENDy3)etQeC) GO TO 2
WRITE(30,30) LIST
GC 70 1
2 END FILE 30
REWIND 30
REWIND 30
REWIND 10
REWIND 11
REWIND 13
REWIND 14
888 READ(30430,eND=996G) LIST
30 FORMAT(20A4)
CECODE(20431,LIST) IJ
31 FORMAT(IS)
IF(IJeNEL80213) GC TO 32
WRITE(13,30) LISTY
GO TO 888
32 IF(IJeNE.80210) GC TO 33
WRITE(10,30) LIST
50 TGO 888
33 IF(IJeNE.8CG211) GC TO 34
WRITE(11430)LIST
GO TO 888
34 IF(IJ.NE«.80214) GC TO 888
WRITE(14,430) LIST
GG TO 888
9999 CONTINUE
END FILE 13
END FILE 14
£ND FILE 10
END FILE 11
CALL XLIST
GG TO 999
S87 PRINT 99
9SG FORMAT('1l JOB COMPLETED®*)
CALL EXIT
£ND
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4 READ(134212,END=6E) T1JsLIST
IF(IJ«NE«8Q213) GC TO 4
DECODE(84424LIST(L))IZ4IEZITICTyIXKsXY+SM14SV14BCTLyPURL,I(1},

¥ 1(2)9SM2,SV24BCTZ4PUR2yI(3)491(4)
IF(IE.NE«IG) GO TC 5
IF(IXeNcelZ) GO TC 5
IF(IT.NEsIM) GO TC 5
IF(ICTeNE«JCT) GO T0 5
SVOL=SVOL+SM1+SM2
SPU=SPU+PURL1+PUK?2
SVL=SVL+SV1+Sv2
IF(BCT1eEQeQe} SVL=SVL-SV1
IF(BCTZeEQeDe) SVL=SVL=SV2
SUM=SUM+BCT1+8CT2

GC T0O 22

5 T1S=0.

IF(SVLeNE«Qs) TS=(SUMXSVOL)/SVL
FM=0.
IF(TSeNE«Qe) FM=SPU/TS
IF(MINeEQe99SS) MIN=0
PRINT 6+4IX+1GsIMyJCT4XQySVL 9SUMySVOL 4SPUTSsFMaMIN,MAX
SB=SB+SPU
§$2=S2+SVL
S3=S3+SUM
S4=S4+SV0OL
SA=S3%54/S2
VLX=VLX+XQ
IF(IMecQeIT) GO TC 444
439 FM=Q,
IF{SXeNEsOos) FM=SE/SX
CALL POIS(SBySXysXLysXU)
PRINT 4454VLA952+53,549SBySAsFMyXL XU
445 FORMAT('O%*%%xxkx¥%x%%% 8 s T1R9yFF42¢9T299F5e019T3493F9409yT45,F8.0+sT544F640
¥ TOlysFl5e09T799ELZ2e693T1059C124642XK1E1246)
NC=NQ+1
X(NO,1)=IG
XKINC,2)=IM
X(NQy3)=VLX
K(NO+4)=SB
XA(NQ45)=SX
X(NO,06)=52
K(NG,7)=53
X(NC,8)=S4
LINE=LINE+1
SB=0.
SX=0.
$3=0.
S$4=0.
VLX=0.
GC TO 446
444 IF(IELNE.IG) GO TC 439
GC TQ £55
446 IF(lce.EQeIG) GO TC 555
PRINT 14NOW
PRINT 11
LINE=0
G0 TG 55
555 CONTINUE
LINE=LINE+1
IF(LINC.LT429)GO TC 55
PRINT 1,NOW
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55

88

99
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PRINT 11
LINE=0
FORMAT('0" 4y *EXPERIMENT JUG VOL-INGC VOL-CT BACKCGROUND JUG-VOL

*TANTS TOTAL SURVIVORS MUT.-FREQ. ISOLATES?®,

*¥T112,'95 PC CONFICENCE"')

IG=1E

IN=1IT

IX=11

IXJ=1IXX

XZ=XY

JCT=ICT

GO TC 222

TS=0e

IF(SVLeNE«Ca) TS=(SUMXSVOL)/SVL
FM=0,

IF(MINL.EQ.9999) MIN=0

PRINT 64IX+IGyIMyJCT+XQsSVL+SUM,SVGL+SPU,TSsFMyMIN,MAX
SB=SR+SPU

§2=S2+SVL

$3=S3+SUM

S4=S4+SVOL

SX=S83%S54/52

VLX=VLA+XQ

FM=Q.

IF(SXeNteOos) FM=SB/SX

CALL PCIS(SBySXsXLsXU)

PRINT 445,VLX 952983154 +SB+SXeFMaXL XU

NC=NO+1
X{NO,1)=I6
K(NG,2)=IM
XK(NGy3)=VLX
A(NGy4)=S8
X(NO,5)=SX
X(NG,06)=52
A(NQ,7)=S3
X(NO,8)=S4
CALL CTHER(X,NG)
RETURN

END

MU




26

SUBROUTINE POISCAXIDEN,ALAU)
Cx*xx COMPUTES PCISSON G5 PC CCNFICENCE LIMITS FOR XK» KETURNS XL LOWER
Cxx%x LIMIT FOR FRcOUENCY AND XU UPPcRe DEN IS DENOMINATOR OF FREQUENCY.
DIMENSION a(200),F{(100},A1(200),+B1(100)
EQUIVALENCe (A(1CLl)+B(1)),
* {Al(1C1),B1(1))

CATA A/ 00030y GeC5ly Ce355, CeB18y 1e366y 1e9T70y 26613, 34285,
36285y 44400y 54323, 54323, 6.085, 6,686, 8.102, 8.102,
Ga598y GeC98y11elT7911el77912e8179126817+13.765414.921,

14692141606 7€8916e7701176630919¢C50+919605G,206330,224360,
21636092246401923e¢76019234760125¢400+264310492643104927.730,
2845704284970+304020931e670131e6701324280934.05093440660,
34¢060936eC3G9374670937e¢670938e41609394760+406940,40.940,
41e750943045014944260144426094542804947e¢02C+147469C+147+69C,
4847409504420951¢29095142909524150953.7209544990,54.990,
554510156e5504584720958472095848409604240+61.900,62.810,
626810963¢490164¢9509€6e760966eT76096667604684100469.620,
716090971 eC50+7142804972e406097442209754490475445C+75.780,
T174160978.7309754560,79.980/

DATA B/ 80259 8ile€ly 83el4y B4457y 84457y 844679 86401y 8Te48,
894239 89423y 89423y 90437, 91478y 93648,y 94423, 94.23,
94470y 964C6y STe54y S9el7y 99¢17y S9e¢17+91006324101leTly

1034319104¢40,104¢4091C4¢5891054905107.32+109.11+109.61,
1096014110011 9111e449112e879114e8491146¢8491144849115.60,
1166339118435912043694120e36712063691216064122e379123e77,
125.461912602611264267126¢489127¢789129¢14+13G468,132.03,
132.0391322¢029133414913444849135492y13747949137.79,137.79,
1386499136e799141¢169142.70914440191444014+144e015145.08,
14663991474801149453415061991506197150636,151463,1524969
154439915062291564321156¢229156487911584154159.484160.92,
1626 7991627911624 79+163¢35,91644637165.9649167439,169.33,
169¢334169¢33+9169480,171.C7/

CATA Al/ 34285+ 54323,y 6686y 84102y 94598+11a177+412.817413.765,
1492141676891 7¢6339419¢05092063359214364+922.945423.762,
25e400126e3064274735428e65669130e017¢931e675932.277434.048,
34¢665936¢0309374670938416013947609406940141e¢750+43.450,
444.26044542809474020+470669014547409506420951429049524150,
53¢7209544990+155¢51045609901584720+584¢8404604240461.500,
626810+903e490964e5509060e67601664760168¢6100969.620971.090,
7142809724660y 74¢220975449097547804977¢16049784730,79.980,
806250+81e6109836140484a57098446709864010187e480+894230,
89¢230990e370991¢780993e4801994¢23099%44700+1964060+974540,
996170195¢1705100¢329101e719103e319104e44G9104458,105.90,
107¢32910541151C9e6149110e1111110449112e879114e849114484%,
1156091164934 1184359120436/

CATA Bl/ 120¢369121e069122e3791230779125e46912662691264489127.78,
129¢149120668+9132403+9132¢039133414913444849135.4924137,79,
137¢7941386499139¢7659141016914247041444014144.014145.08,
14663991474809145¢534150419915043691514€3451524969154439,
156e6321156e329156e879158e15¢9159e64891604G29162479,162.794
16343591€406391€545611676399169¢339169423,169480,171.07,
172.3891734799175448917602391766239177e4841784774180.14,
18la67916340591824059183486918541391864464187.89,189.83,
189.839190e2191591e467192476+9194611491954€34197.09,197.09,
197.78+1S5¢04920043592014734203e359204636,2044364205,31,
2064589207490 72C0G5e309211603¢121166992116699212.821214409,
2150409216681 1218456921 9¢161213¢16122042912214569222486,
2244269225490122648149226481/

IF(DEN.EQ.0.) GO TC 3

FR=XX/0DEN

98 3 46 3t 3 o3 Jt dt 3¢ 3¢

L S A

36 3t 3 3¢ 3t 46 W 3t 3¢ 4 3¢

L N R - N A
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NUM=XX+1.
IF(NUM.GTL200) GO TO 1
XL=A(NUM) /DEN
XU=A1(NUM) /DEN

GO T0 2
XL=FR=1496*SQRT(XX)/DEN
XU=FR+1.,96*SQRT(XX)/DEN
RETURN

XL=0.

XU=0.

RETURN

END
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SUBROUTINE OTHER(X4N)
COMMON/BULK/Q,2
CQUIVALENCE (Q(1+13)+LAMB(Ll91))9(Z(1y13)MAMY(1,41))
DIMENSION LAMB(50C,15) 4MAMY(500,415)
DIMENSION Z(500,27)
DIMENSION Q(500,27)
DIMENSION X(500+8)+SUS(50046)+ITIT(14),LIST(15)
OIMENSICN LAMX(50)4NS(50)4NZERD(50)
CO1*%%80214 TITLE CARDS CN UNIT 14
CO2**%80210 DOSE-DeSIGN CARDS CN UNIT 10
CO3%%x%80211 SUSPENSION CARDS GN UNIT 11
COo4*%*¥JUG DATA IN ARRAY XyJ=1 FOR EXPey¢Jd=2 FOR TRT4J=3 FOR VOL=INOC,
COS5*x* J=4 FOR PURPLES,J=5 FOR SURVIVORS, J=6 FOR SUM VOL-COUNTED,
CO5%* J=7 FOR SUM BACKGRGOUND, J=8 FGOGR SUM JUG VOLUMES.
CALL CCNV(SUS MAX4Xx9N4&E1048695)
10 CCNTINUE
REWIND 14
NQ=0
1 READ(14424END= T)IELIDLITIT
NQ=NQ+1
LAMX(NQ)=ID
2 FORMAT(T94213+4T26413A4,4,A3)
REWIND 10
NUM=0
3 READ(1044,END= S)IEX+ITR,IDS,DOSE,LIST
IF(IEX.NEsIZ) GO TC 3
IF(IDS.NE.ID) GO TC 3
4 FORMAT(TG 4213, T78+134T154F540914A4,A2)
NUM=NUM+1
CALL ScARCH(X, IEXsITRLICS,D0Sc+LISTyKANyNUM,N)
IF(KAN.EQel) GO TC 881
GC 10 3
5 L=NUM
IF(L.EQ.QO) GO TO €83
CALL SUSP( L+ NSsNCyMAX,SUS)
CALL PQOOL( LyNCUT4NZERC4yNGyNS)
CALL FMUT( NOUT,L IC,ITIT)
IF(NS(NQ).£EQeQ) GC TO 66
CALL FSUR( NOUT L IC,ITIT)
6 CALL RSUR({ NOUT,IDLITIT,NS,NQ)
GO T0 1
66 CALL SURVINQUT,LID,LITIT)
GC TO 6
7 IF(NQ.LE«.1l) GO TG 99
GG TC 99
883 PRINT 884,4,1zX,IDS
684 FORMAT('1INO DQOSc CARDS FOR EXPERIMENT'4I54" DESIGN'IS)
GO TO 99
881 PRINT 8824IEX,ITK
882 FORMAT('1 NO JUG CATA FOR EXPERIMENT*I5,' TRT',1I5)
G99 RETURN
END
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SUBROUTINE CONVISUS MAX X oNy*,y%)

READS SUSPENSION DATA, PRINTS DATA AND COMPUTED SUSPENSION AND
CORRESPONDING SURVIVAL FRACTIONS AND CONFIDENCE LIMITS FOR TRT.
DIMENSIGN X(500,8)

DIMENSICN NOW(2)

DIMENSION SUS(50046)

CALL IDAY(NOW)

PRINT 1,NOW

FORMAT("1'4T30,*SUSPENSICNS COUNTED, JUG HARVEST DATA',TS0,'DATE !
12A4)

PRINT 11

FCRMAT('0' y'EXPY 3y T10,'"TRT*4T20+'BalUa*yT30,'DIL'",T40,VOL ",

% T50, *COUNT® 4 T60+ *SLSPENSICN® y T80, *SURVIVAL FRACTION',T105,'LIMITS
%)

ISW=0

SUM1=0.

MAX=0

REWIND 11

READ(1142+ENO=99) IJsIE+IT+DCL+DEX+BC+CNL9C194CN24C2+CN34C3,CN4yC4
SUM1=0.

SUM2=0.

FORMAT(I5943X12134F4e0+F2409F2e042X14(F2.04F4.0))

IF(IJ.NE.80211) GC TO 9999

IF(DCL.EQ.O.) GO TC 86

IF(C1+CNl+EQ.0.) GC TO &0

IF(C1*CNl.£EQ.0.) GO TO 83

IF(C2+CN2.EQ.0.) €CO TO 81

IF(C2%CN2.EQ.0.) GO TO €3

IF(C3+4CN3.£Qe0e) GO TO 82

IF(C3*CN3.EQ.0.) €GO TO 83

IF(C4+CN4.EQ.O.) GC TO &5

IF(C4*CN4.NE.C.) GO TO 85

PRINT 8441E,1IT

FORMAT(*1l ERROR IN SUSPENSICN DATA,VOLUME=0. WHEN COUNT NON=ZERO

#0R VICE-VERSA FOR EXPe'y14,' TRT.',14)

GO TO 78

PRINT &741c,IT7

FORMAT('1 OILUTICN FACTCR 1S ZERC FOR EXP',I54' TRT',I5)
GO To 78

CCNTINUE
SUM1=SUML+C1+C2+C3+C4
SUM2=SUM2+CNL1+CN2 +CN3+CN4
READ(1142+END=99) IJyIW,I¥,DXL+»DXX9BXsCNLyC1l4CN2+C2+CN3,4C3,CN4,C4
IF(IWNEL.IE) GO TC 30
IF(IT.NEL.IM) GO TC 30

GO TO 8888
IF(BC=4¢)774711,4712
SUSP=SUML*4,E6/SUM2
CCN=4,.E6

GO TO 1000
SUSP=SUM1/SUM2%*2,5ES
CON=2.5E5

CONTINUE

MAX=MAX+1

SUS(MAX,1)=1IE
SUS(MAX,2)=IT

SUS(MAX,3) =SUSP
SUS(MAX,5)=5UM2
SUS(MAX46) =SUM]
SUSP=SUSP*DCL*10.**DEX
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CO 22 K=14N

IF(X(Kyl)eNEeIE) GO TO 22
IF(X(Ky2)eNEWLIT) CC TQ 22
SURV=K(Ky5)/(X(K,2)%SUSP)
B=X(Ks8)/(CONXX(K3)*DCL*10s**DEX)
SUS(MAX+4) =8

CALL CCNF(BsySUML ySLM24X(Ks7) 9X(Ks6)sCL,CY)
GC TO 23

COCNTINUE

SURV=0,

CL=0.

CU=0.

CCNTINUE

PRINT 1241&+IT94BC+LCLyDEX4SUM2,SUML 4SUSP 4SURV,CL4CU
FCRMAT('0"+I3+T10+4I34T201F4e04T254F9a34'EY3yF3,09T4C9F440,
¥ T469F10e604+T604E1¢.8,T85,3F10.5)
IT=1IM

BC=BX

DCL=DXL

DEX=DAX

IF(ISWeEQel) GO TC 77

IF(Ic+EQeIW) GO TC 222

IE=1IW

PRINT 14NOW

PRINT 11

GC TO 222

ISW=1

IF(SUM1.NE.O.) GG TO 30

RETURN 1

RETURN 2

END
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SUBROUTINc CONF(BXsY VY4 XyVXysRLyRU)

METHOD FROM KIMBALL IN BICMETRICS,VOLe174NOe1lyMARCH 1961

TOT=A+Y
I=Y/TCT
IF(TOT«GT&3C0) GC TO 99
CALL BICONF(Y,TOT4XLsAU)
GO 10 3
GS IF(ZelLTeelO) GO TC 1

IF(Z2.6GTee90) GO TC 2
Q=1e96*SQART((Z*(1e=2)/TOT))
XL=2-Q
XU=2+Q
GO T0 3

1 CALL POISCY,TOT+XLaXU)
G0 10 3

2 CALL POISCA,TCT+K1,4X2)
XL=1le—=X2
KU=1.-X1

3 RL=BX*VY*(1lae=XU)/ (VK*xXU)
RU=BX*VY*(1le=XL)/ (VX*XL)
RETURN
END

SUBRCUTINE SEAKCH(Xy ITEXsITR,IDS,00SE,LISTo+KANyNUM,N)
COMMCN/BULK/B,2Z
EQUIVALENCE(Z(1,13)4LAMB(1,1))
DIMENSION 8(500427)4LAME(500,15)
DIMENSION X(50C+5)+4Z(500427),LIST(15)
KAN=1

DO 1 I=14N

IF(X(Iyl)eNEsIEX) GO TO 1
{F(X(I42)eNceITR) GO TC 1

KAN=0

DO 2 JK=1,8

ZINUMJK)=X(14JK)

Z(NUM,9)=DGSE

D3 3 JW=1l,15

LAMBUNUM, JW)=LIST (JW)

GO 70 99

CONTINUE

RETURN

END
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3 FORMAT(*1 MISSING SUSPENSION DATA FOR EXPERIMENT ', I5,!

3G

SUBROUTINE SUSP( Ls+NSsNQsMAX,SUS)
CCMMCN/BULK/B,Z
DIMENSICON B(500,27)
DIMENSICON Z2(560+27)4NS(50),S5US(50C43)
IF(MAX.EQ.0) GO TC 86
00 2 I=1,L

Ie=2(I,1)

IT=Z(14+2)

DC 1 J=1.MAX
IQ=SUS(J,1)
IL=SUS(J,2)
IF(IEsNELIQ) GO TC 1
IF(IT«NE.IL) GO TC 1
Z{I410)=SUS(Jq+4)
Z(I+11)=SUS(J,5)
Z(I1+12)=SUS(J,6)

GO T4 2

CCNTINUE

G0 TO 881

CONTINUE

NS(NQ)=1

GO TQ 99

NS(NQ)=0

GC TO 99

PRINT 341c,IT

*I5)
CALL eXIT
RETURN
cND

TREATMENT?®,

[43
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SUBROUTINE PGOL(L+NOUT.NZERO4NQ4NS)

CCMMON/BULK/Q, 2

DIMENSION Z(50C+27)4NS(50)4+Q(500+27),A(27)

CALL SORT(L)
NOuT=0

I=1
DOSE=Z2(1,9)
JK=0

DC 1 M=1,27
A(M)=0.

DO 4 K=I,L

33

IF(Z(K,9)eNE.DGOSE) GG TC 33

A(l)=2(Kqsl)
A(Z2)=7(Kqs2)
A(3)=A(3)+72(Ky3)
A(4)=A(4)+72(Ky4)
A(5)=A(5)+Z2(K,5)
A(6)=A(6)+Z(K,€)
ACT)=A(T)+Z(K,T7)
A(8)=A(8)+Z(K,8)
A(9)=D0SE

IF(NS(NQ).EQ.Q) GC TO 66
A(l0)=2(Ky10)*Z(K42)/Z(K,8)

A(11)=A(11)+Z(K,11)
A(12)=A(12)+4Z(Ky12)
DO 22 IM=13,27
ACIM)=Z(K,IM)

JK=JK+1

CCNTINUE

I=L

NCUT=NOUT+1
IF(JKGTe1l) A(2)=€99.
A(10)=A(10)*A(8B)/A(3)
DC 44 IB=1,27
CINOUT,IB)=A(IB)
IF(I.EQeL) GO TGO E£5
I=K

GC TO 99

RETURN

END



SUBROUTINE FMUT( NQUTLIDLITIT)
COMMON/BULK/Q,.B
EOUIVALENCE(Q(L1+12)sLAMB(1,1))
DIMENSICN B(50C,+27)+sLAMB(50C0,15)
DIMENSICN Q{(500427)+ITIT(14)+NGW(2)
DIMENSICN LIST(15)
CALL IDAY(NOW)
PRINT 88,ITIT,NOW
88 FORMAT('1'414A44TSCy2A4//)
PRINT 77
77 FCRMAT('QOY,*FCRWARC MUTATICN®'//)
PRINT 55
55 FORMAT('OEXP DES TRT DOSE'+5Xy*N1'4T30,'0BSERVEC'+T43,'LOWER LIMI
®*TV4T59y0UPPcR LIMITY)
REWIND 17
ICT=0
DG 1 I=1,NOUT
FM=Q{(I,4)/Q(1,5)
CALL POIS(QUI+4)+C(I+5)4KLaXU)
DG 2 JB=1,15
2 LIST(JBY=LAMB(I,JEB)
L1=Q(I,1)
L2=Q(1,2)
PRINT 669L19IDgL2+6(I1+99)+Q(I94)+sFMeXLaXULLIST
66 FORMAT('0" 4134913914 9FT7ea03FT7e093E16e891X914A44A3)
IF(FMsEQeQe) GO TC 1
ICT=1ICT+1
IE=Q(1,1)
WRITE(LT) IESIDyQ(I94) oFMaXL o XU4Q(I+9)
1 CCONTINUE
END FILE 17
IF{ICT.LT«3) GC TC 99
JBS=0
CALL RcGR(ONOW,LITIT)
GG RETURN
END

ve
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SUBROQUTINE REGR(NCW,ITIT)
CHx¥*% PLOTS LOG—-LOG PLCT FOR MUTATION DOSE EFFECT CURVE
INTEGER TITLE
DIMENSION ITIT(14)
DIMENSION QP(1lé6)
DIMENSIGON E(50) yJCHAR(3)TITLE(19)
DIMENSICN NOW(2) +LIST(15)4A(50)4B(50),C(50)+X(50)
DIMENSION LAMB(3)
CATA JCHAR/54.24424/
DO 151 I=1,14
151 LIST(I)=ITIT(I)
LIST(15)=4H
ISW=0
REWIND 17
1 READ(17+END=999) IE+IVYsAlSUMXLCWsKUPPKYZ
G638 IF(XYZ.EQeOe4) GO TG 1
I=1
G6 X(I)=XYZ
A(I)=SUM
B(I)=XLOW
C(I)=XUPP
2 READ(L74END=10 ) IXyIZY4+AlsSUMyXLOWsRUPP4XYZ
IF(IXeNEsIE)} GO TC 3
IF(IZYeNES.IVY) GC TO 3
IF(XYZ.EQ.0Qe) GO TC 2
IF(SUM.EQ.Oe) GO TC 2
I=1+1
GG TO 99
3 IF(leLTe3) GO TG G&8
CALL STATL(X+AsSL+CL+ScNS+F+SENI)
38 PRINT 5
5 FCRMAT(//)
I1J=1-2
PRINT 69sSLsCL9SENSsF41J,SE
6 FORMAT(//4+'0t 2sTOS5 4 *SLOPE="9yF10e54" +=1",F10e545Xy *SENS=",E16.8,
Ky "F="9F10e595X ¢ "LF="15,5X,'SE="4F10e5/7/)
PRINT 8
CO 7 J=1,1
L=X{J)
0=A(J)
E(J)=SENS*D¥*xSL
PRINT 94D040+4B(J)+C(I)sc( )
S FCRMAT('0"'3F909T15+E1l6e83T4091EL0e81T601EL6e89T8B0U9ELOLB)
8 FORMAT('(G*42X,' DCSE'+yT18,'0OBSERVED",T42,4*'LOWER LIMIT*, T62,
**UPPER LIMIT!',T84,'EXPECTED")
7 CCNTINUE
CALL LLPLOT{(-=1,-34XyJCHARy<074A4E,4C)
CALL GRCORD(R{L)+E(L)+XGyYG)
CALL GRCORD(X(I)+E{I)sRFsYF)
CALL PLOT(XGsYGy4)
CALL PLOT(AFsYF,2)
DC 14 MP=1,I
CALL GRCORD(A(MP) 4B(MP) 4XGyYG)
CALL GRCORD(XK(MP), ,C(MP) 4XFsYF)
CALL PLOT(XG+YGy4)
CALL PLOT(XFq.YF,2)
14 CONTINUE
CALL SYMBOL(5e57el9¢l4434HDCSE9CeCy4)
CALL SYMBOL(GCeO94e59e1l4y16HFCRWARD MUTATION,90.0,416)
CALL SYMBOL(0e091C0e0vel494NOW4+90.0,8)
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DC 11 M=1,415
TITLE(M)=LIST(M)
TITLE(16)=4HEXP
ENCODc(10412TITLE(LT7))IE
ENCODE(10,13,TITLE(18)) 1IVY
FCRMAT(I4)

TITLE(19)=4H

CALL SYMBOL(1e591Ce69e14sTITLE(L1)0.0,76)
FORMAT(®*~*,13)
ENCODE(154+159LAMB(1)) SL
FORMAT('SLOPE="yF€s2)

CALL SYMBOL(8e5vel9el4yLAMB(1),0.0,12)
CALL PLOT( 13009001-3)
IF(ISWeEQel) GO TC S99
IE=IX

Ivy=12Y

GO TO ss8

ISw=1

IF(IeLTe3) GO TO <SS

GO 70O 3

RETURN

END




SUBROUTINE STAT1(XyA+BlsF74F84F4F6,1)
C*%*%%%STAT1 OCOES LOG-LOC REGRESICN

DIMENSICN X(1)+A(1)9Z(50)4+Q(50),T(30)

DATA T/12e¢70694e3(0393418292eT7T7692e57112e447926365926306492¢62624
¥2022892e¢20112¢17912616092e¢14592¢13192e12092¢11042610192.093424N86,
#¥2e08C 126074920065 12606412e060192e056432e05212e0489260454926042/

S1=0.

$2=0e.

$3=0.

S4=0C.

$5=0.

S6=0.

CC 1 J=1,1

X1=ALOG(X(J))

Y1=ALOG(A(J))

S1=S1+X1

$2=52+Y1

S3=S3+X1*X1

$4=S4+Y1*Y1
1 55=55+X1*Y1

CT=1

F1=S1/CT

F2=52/CT

F3=S3=S1*F1

F4=54=S2%F2

F5=S5=S82%fF]

El=F4=(F5%F5)/F3

FO6=SQRT(EL/{((CT=2.)%F3))

Bl=F5/F3

F1=T(I-2)*F6

F8=F2=B1l*F1

F8=EXP(F8)

F=(F5%F5)*(CT=24)/(F3%E]1)

RETURN

END

LE



SUBROUTINE SURV({( NOUT,LIDLITIT)
COMMON/BULK/Q,B
EQUIVALENCE(Q(1,412),LAMB(1,1))
DIMENSICN B(500,27),LAMB(500,15)
DIMENSICN Q(5004+27)+ITIT(14)+NCW(2)
DIMENSION LIST(15)
CALL IDAY(NOW)
PRINT 88sITITyNOW
68 FCRMAT('1*',14A4,T50,2A4//)
PRINT 77
77 FORMAT('0 SURVIVORS PER VOLUME INOCULATED®')
PRINT 5%
55 FORMAT('0EXP DES TRT OCOSE' 7254 '0BSERVED?! 4T41 4 LOWER LIMITY,
¥ T57,'UPPER LIMITY)
REWIND 17
ICT=0
DO 1 I=1,NOUT
IF(Q(IL5)%Q{I+6)«EQe0e) GO TC 1
ICT=ICT+1
R=Q(I+8)/(Q{143)%C(I46))
FM=R*Q(I,7)
XL=FM=R%*]1,96%SQRT(C(I,7))
XU=FM4+R*1,96%SORT(C(I+7))
IE=Q(I,1)
WRITE(17) It 10, FMeALsXUSQ(I,9)
0C 2 JB=1,15
2 LIST(JB)=LAMB(I,JB)
L1=Q(I,1)
L2=0(1,2)
PRINT 669L14ID9L29C(I19G) sFMeXLoXUsLIST
66 FORMAT('0' 4139139 144FTeCes3X+3E16.84¢3X415A4)
1 CONTINUE
eND FILE 17
IF(ICT.LTe3) GG TC 99
CALL REGS(NOW,ITIT)
99 RETURN
END

8¢
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SUBROUTINE REGS (NCW,ITIT)
Cx%%*% PLOTS SEMILOG PLAOT FOR SURVIVORS PER VOLUME IMOCULATED
INTEGER TITLE
DIMENSICN QP(16)
CIMENSICON ITIT(14)
DIMENSICN E(50)+JCEAR(3),TITLE(1S)
DIMENSICN NOW(2) oLIST(15)4+A(50)+B(50)+C(501)+X(50)
DIMENSICN LAMB(3)
CATA JCHAR/5424+,24/
DC 151 I=1,14
151 LIST(I)=ITIT(I)
LIST(15)=4H
ISw=0
ReWIND 17
1 READ(L17,END=999) IEIVY, SUM s XLGOW, AUPP4XYZ
S58 CONTINUE
I=1
96 R(I)=XYL
A(TI)=SUM
B(I)=XLCW
C(I)=XuPP
2 READ(174END=1C ) IXsIZY, SUMs XLOWs XUPP 4 XYZ
IF(IX«NEsIE) GO TC 3
IF(IZYeNE«IVY) GC TO 3
IF(SUMecQe0e) GO TO 2
I=1+1
GC TO 99
3 IF(ILTe3) GO TO <88
CALL STAT2(XsAsSL+CLsSENS4F,SE,I)
98 PRINT 5
5 FORMAT(//)
IJ=I-=-2
PRINT 64SL+CLySENS,F,1J,SE
6 FORMAT(//+'0"' +TO54*SLOPE="Y9E16e84y"' +=',E16e895Xs 'INTERCEPT "
*El6eBy
#*5X g 'F="3F1lCe595X 4 'CF=Y15,5X,'SE=",E1648//)
PRINT 8
LG 7 J=1,1
0=X(J)
G=A(J)
XYZ=ALOG(SENS)+SL*LC
E(JI=EXP(XYZ)
PRINT 94D+0+s8(J)+C(J)sE(J)
9 FORMAT('0!'4FGe09T159E16e8+T404EL16.8,T604EL16.8,T8C4EL16.8)
8 FORMAT('0',2X,* DCSE',T18,'0BSERVED"',T42,'LOWER LIMITY, T62,.
*VYPPER LIMIT',T84,'EXPECTED')
7 CCNTINUE
CALL SLPLOT(=I14=34X+sJCHAR+4074A4B4C)
CC 14 MP=1,1
CALL GRCORD(X(MP) 4B(MP)+XGsYG)
CALL GRCORD(X(MP),C(MP), ,XF,YF)
CALL PLOT(XGsYGs4)
CALL PLOT(XFsYF42)
14 CCNTINUE
CALL SYMBOL(5e59elyel4y4HDOSE90404+4)
CALL SYMBOL{OeO14e59e14431HSURVIVORS PER VOLUME INOCULATED+90a4¢31)
CALL SYMBOL(0e0910e09e149NOW+904.0,48)
0o ll‘M=lvl5
11 TITLE(M)=LIST(M)
TITLE(16)=4HEXP
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s388

16

S56G

40

SNCGOE(L1O, 12 TITLE(LT))IE
cNCODE(10,13,TITLE(L18)) 1IVY

FORMAT(I4)

TITLE(19)=4H

CALL SYMBOL(1e5410e69e14+TITLE(1)4+040+76)
FORMAT('=%,13)

=NCCODe(15415,LAMB(1)) SL
FCRMAT('K=',F10.,6)

CALL SYMBOL(Be59el9el4+sLAMB(1)40.0412)
CALL PLCT(1340+40,4=3)

IF(ISWeEQ.1l) GO TC 999

IE=IX

Ivy=IZy

GC TQ 998

ISW=1

IF(l.LTe3) GO TO <59

GO 70 3

RETURN

END




88

11

55

99

SUBROUTINE FSUR( NOUT,LID,ITIT)
CCMMON/BULK/Q,B
EQUIVALENCE(Q(1,13)+sLAMB(1,1))
DIMENSICN B(500+27)+sLAMB{500,15)
DIMENSION Q(500,27),ITET{14) NCW(2)
DIMENSICN LIST{15)

CALL IDAY(NQOW)

PRINT 88,ITITyNOW
FORMAT('1*,14A4,TS0y244//)

PRINT 77

FCRMAT('0*,*SURVIVAL FRACTICN'//)
PRINT 55

FORMAT(*OEXP DES TRT DCSE'+T259'0OBSERVED? +T41,'LOWER LIMITY,
* T57y"UPPER LIMIT")

REWIND 17

ICT=0

DO 1 I=1,NOUT

IF(Q(IL5)%Q(I146) eECe0e) GO TG 1

ICT=ICT+1
FM=Q(I,10)%Q(I,7)*Q{I,120)/(C(1,12)0%Q{1+6))
CALL CONF(Q(I910)+G(1412)4C(I41109Q(I,7)+,Q(I46),4¥%L+XU)
IE=C(I,1)

WRITE(L7) Ic,10, FMyXLsXULQ(I9)
DG 2 JB=1,15

LIST(JBI=LAMB{I,JB)

L1=Q(I,1)

L2=Q{I,+2)

PRINT 664L19ID9L2+QCI 99} 9FMeALsAULLIST
FORMAT('0" 4134139 149F7e0y3%X93E164843X+15A4)
CONTINUE

ENC FILE 17

IF(ICTeLT«3) GO TC <6

CALL REGX(NOW,ITIT)

RETURN

END

18/
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SUBROUTINE REGX (NCW,ITIT}

PLOTS SEMILOG PLGT FOR SURVIVAL FRACTICN DQOSt EFFECT CURVE
INTEGER TITLE

DIMENSICN QP(16)

CIMENSICN ITIT(14)

CIMENSION E(50)4JCHAR{3),TITLE(1S)

DIMENSICN NOW(2) 4LIST(15),A(50),B(50),C(50)+X(50)
CIMENSICN LAMB(3)

CATA JCHAR/5424,424/

DO 151 I=1,14

LIST(I}=ITIT(I)

LIST(15)=4H

ISW=0

ReEWIND 17

READ(17+END=999) IEsIVY, SUM, XLOW, XUPP4XYZ
CONTINUE

I=1

XK(I1=XYZ

A(I)=SUM

B(I)=XLOW

C(I)=XupPpP

REAC(17,END=10 ) IXyIZY, SUM, XLOW,XUPP XYL
IF(IX.NE«IE) GO TC 3

IF(IZYJNELIVY} GO TO 3

IF(SUM.EQ.Ce) GO TC 2

I=1+1

GO TO 99

IF(I.LTe3) GU TO <88

CALL STAT2(XsAsSLsCLSENS,F,SE,I}

PRINT 5

FORMAT(//)

IJ=1-2

PRINT 64SLsCLySENS,F,1J,SE

FORMAT(//+'0" yTO54'SLOPE="9E16489" +=',£16.8y5X,"INTERCEPT
*ElboS'
H5X g 1F='3F10e595Xy 'OF="I5,5X4'SE=*yE1648//)
PRINT 8

DG 7 J=1.1

D=X(J)

C=A(J}

XYZ=ALOG(SENS)+SL*C

E(J)=EXRP(XYZ)

PRINT S4yD404B(J)sC(J)2ECI)

FORMAT('0' yF9e09T154E16e84T4(04E16.89T60+E16.8,T80+E16.8)
FORMAT('0"' 92Xy CCSE'4yT18,y'0OBSERVED"+T42,y*'LAOWER LIMITY, T62,
*VYPPER LIMIT',T84,'EXPECTED")

CONTINUE

CALL SLPLOT(~14+=3+XyJCHER+4074A4B,C})

C0 14 MP=1,I1

CALL GRCORD{(X(MP)+B(MP) +XG,YC)

CALL GRCORD(X(MP) C(MP) XF,YF)

CALL PLOT(XGsYGy4)

CALL PLOT(XF,YFs2)

CCNTINUE

CALL SYMBOL(5e59¢1901494HDOSE0C40,44)

CALL SYMBOL(OeO944Eye144SHSURVIVAL 450.0,9)
CALL SYMBOL(O.C! 1C001014VNOw190.018)

DO 11 M=1,15

TITLEM)=LIST(M)

TITLE(16)=4HEXP
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ENCCDE(10+12,TITLE(LT))IE
ENCODE(104+13,TITLE(L18)) IVY

FCRMAT(I4)

TITLE(19)=4H

CALL SYMBOL(1e5410a69e14sTITLE(1)+040,76)
FCRMAT(*="',13)

ENCODE(154154LAMB(1)) SL
FORMAT('K='4F1G.€)

CALL SYMBOL(8e59el1el4+3LAMB(1)40.0,12)
CALL PLOT(13¢0940,+=3)

IF(ISWeEQel) GO TC 996

IE=IX

IVvY=1zZY

GO TO 998

ISW=1

IF(I.LTe3) GG TO <56

GC 70 3

RETURN

END




SUBROUTINE STAT2(X,1A4BLleF74F84FsF6,41)

Cx*%x% CCMPUTES REGRESICN OF LOG SURVIVAL FRACTION CON DCSE

DIMENSICN X(1)yA(1)+Z2(50),Q(50)+T(30)

CATA T/126706094e30393416292e7 7692657132644 T92e365924306424262,
¥2022892e20112e179492e10092¢14592e13192¢120,424110+24101,2¢093,2.,086,
#2e08092e07492606992e06492406032¢056326052+24048926045492.042/

S1=C.

S2=0.

S$3=0.

S4=0.

S5=0.

S6=C.

O 1 J=1,1

X1=X(J)

Y1=ALOG(AC(J))

S1=S1+xl1

$2=52+Y1

$3=S3+xX1%X1

S4=S4+Y1%*Y]

1 S5=S5+X1%Y]

C1=1

F1=S1/CT

F2=82/CT

F3=53=-S1*F1

Fa4=S4~S2%*F2

F5=55=S2%F1

El=F4—={(F5%F5)/F3

F6=SQRT(el/{((CT=2.)1%F3))

Bl1=F5/F3

J=1

IF(1.GTe32) J=32

F71=T(J=2)%*F6

F8=Fc¢—BlxF1

F8=EXP(F8)

E=(F5%F5)%(CT=24)/(F3*%E1)

KETURN

END

Y
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SUBROUTINE RSUR{ NOUT»IDZITIT4NSeNQ)
CCMMON/BULK/Q,4B
EQUIVALENCE(G(1+12)4LANB(1l,41))
CIMENSICN B(500,27),LAMB(500,15)
CIMENSION Q(50G+27)sITIT(14)4NCW(2)4NS(501)
CIMENSICN LIST(15)
CALL IDAY(NOW)
PKINT 884 ITiTyNOW
88 FORMAT('1'414A4,TSC,2A4/7)
PRINT 77
77 FCRMAT('0' 4 'RELATIVE SURVIVAL'//)
PKINT 55
55 FORMAT(Y'0EXP DES TRT DOSE"'" T25,'CBSERVED' yT41 4 LOWER LIMITY,
* T574"WUPPER LIMIT)
REWIND 17
ICT=0
IF(Q(1y9)eNEeCe) CGC TO SS
IFENS(NQ) «EQeC) GC TO 3
Z=(Q(1,100%Q(Lly7)*C(L411))/(C(L,6)%Q(1412))
CALL CONF{(Q(1+10)+€(1412)+Q(1+11)4Q(147)4+Q(146)42ZL+2VU)
GO TO 4
3 Z=(Q(148)*Q(Lls 7)) /7(C(142)%C(1,46))
R=Q(1+48)/(Q(1+3)%Q(146))
IL=7=R*1496%SQRT(C(147))
LU=2+R*1496%SQRT(C(1,7))
4 CONTINUE
00 1 I=1,NOUT
IF{Q(I+5)eEQeQe) GC TO 1
ICT=ICT+1
IF(NS(NQ)EQeOQO) GC TQO 5
RS=(Q(1,10)*QCI,7)*Q(I+11))/(Q(I46)1%Q(1412)%Z7)
CALL CONF(Q(I+10)+€(I+12)4Q(T1411)3Q(I+47)+,Q(I146)4TL,TU}
GC TC ¢
5 RS=(Q(I+8)*Q(I7))/7(Q(I1+3)%Q(1,6)%7)
R=Q(I+8)/(Q(I43)%C(I46))
A=R%xQ(I,7)
TL=A-R%*1¢ 96%SQRT(C(I47))
TU=A4R*]1,96%SQRT(C(1,7})
6 CCONTINUE
XL=TL/ZU
XU=TU/ZL
IE=Q(I,1)
IF(l«NEsl) GO TO 7
XL=1.
RS=1.
XU=1.
7 CONTINUE
WRITE(17) 1e,IC, RSy XL+ XU,Q(I,9)
bc 2 JB=1,15
2 LIST(J4B)=LAMB(1,4JB)
L1=Q(I,1)
L2=Q(I,2)
PRINT 669L14ID9L2+G(I+19) ¢yRSeyXLoXUsLIST
66 FORMAT('0'413413+4144F7eC93X92E164843X915A4)
1 CONTINUE
END FILE 17
IF(ICT.LT&«3) GO TC 99
CALL REGQ(NOW,ITIT)
96 RETURN
END
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SUBROUTINE REGQ (NCWLITIT)
Cx%%% PLOTS SEMILOG PLCT FOR RELATIVE SURVIVAL DOSE EFFECT CURVE
INTEGER TITLE
DIMENSICN ITIT(14)
DIMENSIGCN QP(16)
DIMENSION E(50)+JCHAR(3),TITLE(19)
DIMENSICN NOW(2) 4 LIST(15)4A(5C)B(50),C(50)+X(50)
DIMENSICN LAMB(3)
CATA JCHAR/54244+24/
DO 151 I=1,14
151 LIST(I)I=ITIT(I)
LIST(15)=4H
I1SW=C
REWIND 17
1 READ(17,.END=9G3) IE,IVY, SUMy XLOW, XUPP,XYZ
SG8 CONTINUE
I=1
GG X(I)=XYZ
A(I)=SUM
B(I)=XLOW
C(I)=XupPpP
2 READ(L17,END=10 ) IXsIZY, SUMsRLGW I XUPPHXYZ
IF(IX«NE.IE) GO TC 3
IF(IZY.NE«IVY) GC TC 3
IF(SUM.cQ.0.) GO TC 2
I=1+1
GO TG 99
3 IF(IeLTe3) GO TO GESB
CALL STAT3(XsAsSL+CLISENSsF4SELT)
S8 PRINT 5
5 FCRMAT(//)
1J=1-2
PRINT 64SLCLsSENS,F,1J,4SE
6 FORMAT(// 10" yTC5 4 *SLOPE="1E16e8 9" 4= ,£16e8+5Xs *INTERCEPT'F11le5y
¥5K 9V F=93F10e545XKy'OCF="15,5X4'SE=*4E16.8//)
PRINT 8
CC 7 J=1,1
D=X(J)
G=A(J)
IF(CecQe0e) GO TC €1
E(J)=eXP{SL*D)
GC TO 62
ol E(J)=l.
62 CCNTINUE
PRINT G90+0+8(4),C(J)4E(J)
S FCRMAT('0" yF9e09T159E16e83T4C1E16eBb+9T509E16489T8C1EL6.8)
& FCRMAT('0"9y2Xs* CCSE*yT18,4'CBSERVED® 4T42,' LOWER LIMITY, T62,
*'UPPER LIMIT' 4T84, 'EXPECTED")
7 CONTINUE
CALL SLPLOT(=I9=34XsJCHARa074A4B,C)
CC 14 MP=1,1
CALL GRCORD(X(MP) 4B(MP)4XGyYG)
CALL GRCORD(X(MP) 4C(MP)+XFsYF)
CALL PLOT(XGsYGo4)
CALL PLCT(XFsYF42)
14 CCNTINUE
CALL SYMBOL(5e5901ye14+4h0CSE10eQs4)
CALL SYMBOL(O0eC0y9b4e59e1491THRELATIVE SURVIVAL$904C417)
CALL SYMBOL(0eGy1Ce094144NOW,50.048)
CO 11 M=1,15
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TITLE(M)=LIST(M)
TITLE(16)=4HEXP
ENCODE(10+12,TITLE(LIT))IE
ENCOCE(10413,TITLE(18)) 1IVY
FORMAT(I4)

TITLE(19)=4H

CALL SYMBOL(1e591Ca69el4asTITLE(L)+0.0,76)
FORMAT('=*',13)
ENCODE(15415,LAMB(1)) SL
FCRMAT('K=*4F10.6)

CALL SYMBOL(8e59elyel4yLAMB(1)+040412)
CALL PLOT(13e0veGy=3)
IF(ISWeEQe1l) GO TC 999
IE=1IX

Ivy=12Y

GO TO 998

ISW=1

IF(I.LTe3) GO TO <€<S

GO 70 3

RETURN

END



SUBROUTINE STAT3(RrysAsBl.FT74F84F4F6411)

Cx%*%*% COMPUTES REGRESIGON OF LOG RELATIVE SURVIVAL ON DCSE

DIMENSION X(1)+A(1)+2(5C)+C(50),T(30)

LATA T/12e70614¢30293¢18292eT77692e57192¢44792e636592¢306924262,
¥2e22892e201192e17912e16012014592e13192e120920110492610142.03342.086,
%2e08092e07492006592606492406012e05692¢0529240484924C4592.042/

S1=0.

£2=Q.

$3=0.

S4=0,

$5=0.

S6=C.

DC 1 J=2,1

X1=X(J)

Y1=ALOG(A(J))

S1=S1+X1

S2=S2+Y1

$S3=53+X1x*X1

S4=S4+Y1*Y1

1 $5=S5+X1*Y1

CT=1-1

F1=S1/CT

F2=S2/CT

F3=S83

F4=S4

F5=55

El=F4=(F5%F5) /F3

FO6=SQRTIEL1/((CT=1.)%F3))

Bl1=F5/F3

J=1

IF(1.GT.31) J=31

FT1=T(J=1)*F6

F8=1.0

F=(F5%F5)*(CT=1.)/(F3%E1)

RETURN

END

8%
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SUBROUTINE SORT(L)
CCMMON/BULK/B+Z
DIMENSICN Z(50C+27)4Q(1427)+B(500,27)
K=1

A=Z(K,9)

CC 1 I=K,L

C=2(1,9)

iF(CsGLeA) GO TC 1
DC 2 M=1,27

QL M)=Z(I M)

OO 3 M=1,27
ZCIyM)=Z(KyM])

DO 4 M=1,27
Z(KyM)=Q(1,M)

A=C

CONTINUE

K=K+1

IF(K.LTal) GO TO E£8
RETURN

END
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SUBROUTINE BICONF(TN,sTM,P1,P2)
Cx¥xxxCOMPUTES BINOMIAL CCNFIDENCE LIMITS XN=0OBSERVED NUMBER OUT OF TM
CH¥%x% Pl=LOWER LIMIT, P2= UPPER LIMIT 95 PER CENT

CATA £/.0001/

Q=TM+1,

PI=TN/TM

P5=P1

IF(Pl.LTele) GB TC 50

Pl=.99

50 IF({TNecQe0s) GO TC 260
P3=0.

CT=1l.

90 X=TM*ALOG(le.=P1l)
2=ALOG(P1)=ALOG(1le=P1l)
S=EXP{X)

Y=1.

110 IF{Y.GE«TN) GO T0 170
X= X+Z+ALOG(Q-Y)=ALOG(Y)
S=S+EXP(X)

Y=Y+1,

GO TO 110

17C IF(ABS(S=e975)«LTeE) GO TO 260
IF(CT«GT«204) GO TQ 260
IF(S=eS5754LTe06) CC TQO 240
P3=P1
Pl=(P3+P5) /2.

CT=CT+l1.

GO TO SC

24C P5=P1
Pl=(P3+P5) /2.

CT=CT+1le.

GO TO <C

260 P2=TN/TM
P5=P2
[F(P2.GT.0.) GO TC 280
P2=401

280 IF(TN.cQeTM) GO TC 440
P3=]1.

CT=1.

290 X=TM=ALOG(PZ2)

S=EXP(X)

I=AL0G(le=P2)=ALOC(P2)

Y=1.

310 IF(Y.GE«TM=TN) GC TQ 365
A= R+Z+ALOG(Q-Y)=ALOG(Y)
S=S+EXP(X)

Y=Y+1l.

GC TO 310

3€5 IF(ABS(S=+975)eLT&E) GO TO 440
IF{(CT«GTe20.) GO TG 440
IF(S=eS575.GTe06} CC TO 420
pP5=p2
P2=(P5+P3) /2.

CT=CT+1.

GC TO 290

420 P3=P2
P2=(P5+P31}) /2.

CT=CT+l1.,

G4 TO 290

440 RETURN

END
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/*

//LINK.SYSIN DD *

HEX DECK FOR EZPLNT GOES HERE

/ *

//7G0.FTLIFOUL DD UNIT=SYSDA,SPACc={TRK,(50))
//GWFTLLIFO0L DD INIT=SYSUDA,SPACE=(TRK,{50))
//7GD.FTLI3F001 UD UNIT=SYSDA,SPACE=(TRK,{(50)]}
//GD.FT1laF001 0D UNIT=SYSUAISPACE=(TRK,(50))
J/GOLETLITFUGL DD UNIT=3YSTA,SPACE=(TRK,y{50G1})

//G0.SURTLIB DD DSNAME=SYS1.SORTLIR,DISP=(0OLDKEEP)

//7GQ.SYSOUT DD SYSOuUT=A

/ /G0 SURTHKO1 D0 UNIF=2311,SPACE=(TRK,{100))

//6GU0. SORTWKG2 DD UNTT=2311,SPACe=(TFK,(100))

/ /GO« SORTWKU3 DD UNIT=2511,SPACE={TRrRY,{10D))

[7GJe FT3INDFIUL Cu UNIT=23144,0C8={(RECFM=FRLRECL=06D48LKSTZ=3520), N
7/ SPACz=(TRK,{3CU,30))

//7G0.SORTIN DD VOLUME=REFr=%,FT30F00 L yDSNAME=%,+T30FUUL,y X
// DISP=(GLO,PASS)

7/G0.SORTUUT (D VOLUME=RLF=*,FT30FJ01,USNAME=%,FT3UFJOL, ~
17/ DISP=(CLD,PASS)

[/GUPLATTAPE DD UNIT=TAPZT7,VOL=ScR=25yLAREL=(yNL)y01SP=0LD

//G0.FT50F0ULl DD *




cND

//

INSERT DATA HERE

52




cXPERIMENT

12
12
12
12
12
12

12

54

54

54

54

54

54

54

0

0

ERERERES T L 3

12
12
12
12
12
12

12

54

54

54

54

54

54

54

LEREEEEE L2

12

12

12

12

12

54

54

54

54

54

EEEEEEELE 2

12 54 3
12 54 3
12 54 3
12 54 3
EEEEEL L L L 1)
12 54 4
12 £4 4

LISTING OF JUG FARVESTING DATA

JUG VOL-INOC VvOL-CT EACKGRCUNCD JUG-VOL

1C

11

13

15

16

17

18

20

24

26

28

29

30

3z

10.00
10.00
10.00
10.00
10.00
10.00
10.00
70.00
13.00
13.00
13,00
13.00
13.00
13.00
13.00
91.00
17.00
17.00
17.00
17.00
17.00
85.00
19.00
19.00
19.00
19.00
76.00
33.00

33.00

60.
60,
60,
60.
60.
60.
60.
420,
60.
6Ce
60.
6GC.
60.
60.
60,
420.
60.
60
60,
60.
50.
290.
60.
60,
60,
60.
240,
60.

60.

7Ce4.
6192.
6418.
6l€2.
80¢€4.
6123,
6849,
46892.
1705.
7503.
7854.

68la.

7147
7C€2.
51706.
8767
9671.
7155.
8223.
2693.
36829.
8244,
8928
8789.
881l4.
34775.
$327.

lz0¢8.

9250.
9400.
9300.
9500.
8650.
9450.
9100.
64550
9225.
9150.
9350.
5400.
9350.
9275.
9480.
65230.
9225.
9450.
9500.
9250.
9300.
46725,
9225.
9275
9350.
9300.
37150.
9275.

9125.

MUTANTS TOTAL SURVIVORS

51.

25.

19.

l6.

26.

11.

97.

32.

36.

32.

143.

52.

82.

1089033,
97C080.
994790 .
978816.

1202880«
564372

1038765,

7251512

1184643,
1144207.

1223914.

1067526.

1187605.

1104806,

1115796

8030434,

1351001.
1523182

1132874.

1267712,
556698,

5933913,

1267514.
1380120.

1369618,

1366169.

5382880.

1441798,

1835341.

DATE

MUT.-FREQ.
0.0

0.0
0.100524e-05
0.102164E-05
0.0

0.0

0.0
0.275804E-06
0.126620E-04
0.699174E-05
0.490230E-05
0.655722E-05
0.757828E-05
0.0
0.537733E-05
0.635084E-05
0.185048E~04
0.124739E-04
0.141234e-04
0.205094E~04
0.197594E~04
0.163467E~04
04339247E~04
0.231864E-04
0.262847E~04
0.234232E~04
0.265657TE-04
0.360661E-04

0.446783E~04

01-29-69

[SOLATES

0
0
10

11

1100
1115
1123
1129

1136

1145

2100
2125
2144
2160

2186

3100
3143
3175

3211

4100

4152

0
0
10

11

1114
1122
1128
1135

1144

2124
2143
2159
21€5

2166

3142
3174
3210

3242

4151

4233

95 PC CONFIDENCE

0.489553E-07 0.922015E~06

0.46G090E-05 0.831337E-05

0.132678E-04 0.197054E-04

0.22359B8E-04 0.310967E=-04

139



EXPERIMENT

12

12

ESEEREEEEE ]

12

12

12

4

54

54

4

54

10

10

10

10

10

I SEEEST T L]

12

12

12

12

12

12

4

54

£4

54

54

54

11

11

11

11

11

11

EEEEREEE 22 ]

12

12

12

12

12

12

£4q

54

54

54

54

54

12

12

12

12

12

12

LEEEEER LT

12

12

12

12

12

54

54

54

54

54

13

13

13

13

13

EEERE L ERE L3

LISTING OF JUG HARVESTING DATA

JUG VOL=-INOC VAOL=-CT EACKGRGUNC JUG-vOL

34

35

3¢

37

EX

39

40

42

43

44

45

4¢€

47

33.00

33.00

122.00

9.00

9.00

9.00

45,00

14,00

14.00

14,00

14.00

14.00

14.00

84.00

18.00

18.00

15.00

ls.00

18.00

16.00

108.00

20.00

20.00

20.00

20.00

20.00

100.00

60

60

240.

60.

60.

60.

60.

60.

300.

60«

60.

60.

60.

60.

60.

360.

60.

60.

60.

60,

60.

60

36C.

60.

60.

60.

60.

&0.

300.

11652,

101¢8.

43235,

6€670.

67€¢2.

6643,

1546,

4867.

32£20.

6CT6.

6l44.

5962,

6174,

6524,

7161.

381C1.

7563.

5211.

44175,

6934,

63€l.

6197,

6839.

Tact,

3317517,

9325.
9275.
37C00.
9325.
S3C0.
G175
9235,
9125,
46160.
9175.
5200.
G175.
5150,
5275,
$050.
55025.
9C00.
9225,
93175,
5375.
G225,
9150.
55350.
G375,
9150.

G375,

4€500.

MUTANTS TCTAL SURVIVORS

16.

75

285.

13.

20.

11.

10.

79.

33.

23.

31.

26

i5.

150.

38.

34.

“h.

4l.

35.

192.

1810914,
1574894,
6665395,
1036629.
1048110.
1015825,
1161762.

7144752
5003743,

929122.

942080,

916276

941535,
1008502
1084642,
5823631.
1138949.
1157429,
1190781,
1238281.
1275663,

7194677
€791506.
1083437,

970052,

S68281.
1057195,
1160340,

5238534,

DATE 01-29-69

MUT.-FREQ.
0.419678E~04
0.476222E-04
0.427582E-04
0.192933E-05
0.954098E-06
0.984421E-06
0.860761E-06
0.0
0.999252E-06
0.568657E~05
0e137993E-04
0.218275E~04
0.116831E-04
0.158651E~04
0.921963E~C5
0a135654E-04
0.289741E~04
0.198716E~04
0.184753E~04
0.250347E~04
0.203816E~04
0.188756E-04
0. 220851E~04
0.350736E~-04
0.350497E-04
0.454413E~04
0.387819E~04
0.301636E-04

0.366515E~04

ISOLATES

4234 4309

4310

20
22
23

24

1500
1509
1522
1542
1553

1569

2500
2533
2556
2578
2609

2635

3500
3538
3572
36l6

3657

4384

21
22
23

24

1508
1521
1541
1552
1568

1578

2532
2555
2577
2608
2634

2649

3537
3571
3615
3656

3661

95 PC CONFIDENCE

0.377939E-04 0.,477224E~0¢

0.393705E-06 0.223373E-05

0.107854E=04 0.167490E-04

0.185898E-04 0.258366E-0¢

0.314267E-04 Q.418361E~04

A



EXPERIMENT

12

54

la

EE R EERELL

12

12

12

12

54

54

54

4

20

20

20

20

EEEERES EL L]

12 54 30
12 54 30
12 54 20
12 54 30
12 54 30
LR ER R 2
12 54 31
12 54 31
12 54 31
12 54 31
12 54 31
12 54 321

EEREEE L LS T

12

12

12

12

12

12

12

S4

32

32

32

22

EREEEERELE LS

12

54

33

LISTING GF JUG HARVESTING DATA

JUG VOL=INGC VCL=CT EACKGROUND JuG-VvOL

63

€5

€6

&1

&S

71

12

73

74

77

78

s

a0

a1

82

g3

g4

a5

g€

€7

88

es

S0

31.00
31.00

.00

6400

6.00

6.00
24,00
16.00
10.00
10.00
10.00
10,00
50.00
11.00
11.00
11.C0
11.00
11.00
1l1.00
66.00
11.00
11.00
11.00
11.00
11.00
11.00
11.00
77.00

13.00

60,
60.
60.
60.
60.
60,
240.
60,
60.
60.
60.
60.
300.
60.
60,
60.
60.
60.
60.
360.
60,
60.
€0.
60.
50.
60.
60.
410.

0.

95¢€2.

5G¢€2.

6810.

€Tede

T3¢4.

7422«

28318.

866G,

8137,

1324.

7C€0.

7604,

3E754.

9479.

9052«

10C11.

108CS.

91Z1.

86¢5.

574¢€17.

72317.

T€25.

6C46.

T134.

6702

75¢2.

841l4.

51124

T776.

9300.
93C0.
5200.
5200.
9425,
9075.
36900.
9250.
G315.
$240.
S150.
9425,

46380,

9160
9200.
55655,
9175.
9425.
9125.
9225.
9325.
9200.
9150.
£4€25.

9290.

MUTANTS TCTAL SURVIVORS

82.

82.

11.
87.
87
72«
72.
67.
58.
443,
115.
111.
ll6.
106«
138.
142,

116.

1544109.
1544109.
1044200.
1030707,
1156761
1122577.
4353892,
1336470.
1263269.
1127896 .
1076649.
1194461,
5997551.
1473194,
1395516.
1564218,
1683501
1397052.
1374633,
8884238,
1106657,
1198388.
91%9496.
1096852,
1249922,
1220840,
1283134.
8058264 .

1203984.

OATE 01-29-69

MUT.—-FREQ.
0.531050E-04
0.531050E~04

G.957671E~-06

0.229680E-06
0.748240E~06
0.791597€E~06
C.443303E-05
0.928808E=-06
Ge251159E-05
0.183408E-05
0.590554E=04
0.623425E=-04
0.460294E-04
0.427680E-04
0.479581E-04
0.421931E-04
0.498636E-04
0.103917€E-03
0.926244E~04
0.126156E-03
0.966402E-04
0.110407E-03
0.116313E-03
0.904036E-04
0.104737E-03

0.183557E-03

ISALATES

4500

—

o © O

5010
5011
5012
5017

5018

5100

5187

5274

5341

6100

6206

6348

7100

4581

o © o

5010
5011
5016
5017

5020

5186

5273

5340

5368

6205

6347

6463

95 PC CONFIDENCE

0.420631E-04 (.649695E~04

0.117137€-07 0.122258E-05

0.887529E-06 C.317630E-05

0.452202k=04 0.545070E-04

0.976710E-04 0.111803E-03

13



EXPERIVMENT

12

le

12

1z

54

EELEE L LT S

12

12

12

12

12

12

12

34
34
34
34
34
34

34

EEESEE R L

12

12

12

12

i2

4C

4C

40

40

4Q

EEEEEEE TR

12

12

12

12

1z

12

54

54

54

41

41

41

41

41

41

EEEEEE L L L 2]

12

12

54

£4

54

42

42

42

LISTING OF JUG HARVESTING DATA

JUG VCL=INOC VOL-CT BACKGROUND JUG-VCL

sl

52

93

S4

s7

$8

S

100

101

162

103

104

1C5

1G6

1C7

1ce

1Cs

110

111

112

113

114

115

lle

117

12.00

15.00

13.00

13.00

€5.00

14.00

14,00

14.00

l14.00

l4.00

14.00

14,00

58400

10.00

1C.00

10.00

1¢.00

10.00

5G.00

10.00

10.00

10.00

1C.00

10.00

lu.00

6000

12.00

50.

6C.

60.

60.

290.

60.

60.

60.

60.

60

60.

60.

420

60.

60.

60.

6C.

60.

300.

60.

€0.

60.

6G .

60.

60.

360.

6G.

60.

60.

6633,

TEEC,

8849.

T2€3.

38381.

66C1.

6115,

6041.

6285,

72t1.

7312,

6417.

46562,

9246,

8S€c.

G3€0.

T€665.

b4EG.

437145,

61765,

7563,

6652,

£138.

T7C¢E.

8057.

451€5.

9282,

8079,

8742,

9150.

9200.

9150.

92C0.

45690.

9250.

5525,

9350.

9350,

9240.

G275,

G175,

€5165.

9250.

9300.

9275,

9225.

9350.

46400,

9230.

9275,

5400.

5200.

9150.

9275,

55530.

9175.

9300.

MUTANTS TQTAL

246,

207.

248G,

181.

1104.

204.

251.

226,

230.

241

273.

281,

1706.

66,

T4

60,

19

6l

76

4lo.

165,

155,

181

SURVIVARS

1213838,

1205200.

1349472,

1113660,

6086696

1063904.

1075531,

941389,

S79412,.

1116653,

1130313,

981266

7289480

1425424,

1362829,

1446900.

1179108,

1322C89.

6765893,

1041298.

1169113,

1089146,

1247826

1175164 .

1245477,

6665785,

1427107,

1225413,

1355009.

DATE 01-29-¢€9

MUT.-FREQ.
0.202663E-03
0.171756E-03
0.184517&~03
0.162527E-03
G.181379E-03
0.191747E-03
0.233373E~-03
0.240071E-03
0.234835E-03
0.215824E-03
0.241526E-03
0.286365E~03
0.234036E-03
0.0

0.C
0.691133E-06
0.254430E-05
0.756379E-06
0.739001£-06
0.633825E-04
0.632958E~04
0.550890E-04
0.633101E-04
0.519076E-04
0.610208E-04
0.596862E-04
0.115619£-03
0.125464E-03

0.133578E-03

ISOLATES

0

0

7255

0

8100

8251

5021

5022

5025

5500

5566

5626

5705

5766

6500

6665

G

c

74C7

0

8250

84Co6

5021

5024

5025

55€5

5625

5704

57¢€5

5841

6€64

6819

G5 PC CONFIDENCE

0.17G680E-03 0.,192079€E-03

0.222930E-03 0.,245142E-03

0.291166E-06 0.165196E-05

0.53G505E-04 0.654218E-04

9¢



EXPERIMENT

12 54 42
12 54 42
12 54 42
12 54 42
EEESEE S EE S
12 54 43
12 54 43
12 54 43
12 54 43
12 54 43
12 24 43
12 24 43

I Y EFT LY ]

12

12

12

12

12

12

54

54

54

44

44

44

44

44

44

EEEEELE 2T

12

12

12

12

12

£4

4

54

54

54

50

50

50

50

50

EEEEEEES Y 2 4

LISTING OF JUG HARVESTING DATA

JUG VOL-INGC VOL-CT BACKGRGUNC JUG~-VOL

118

119

120

122

123

124

125

126

127

128

136

137

138

139

14C

12.00
12.00
12.00
12.00
844,00
14.00
14.00
14.00
14,00
14.00
14.00
14.00
98.00
14,00
14,00
14.00
14.00
14,00
14.00
84.00

7.00

7.00

7.00

7.00

7400

35.00

60

6C.

60.

60.

420.

6C.

60.

60.

60.

60,

60.

60.

42Ca

60.

60.

60.

60.

60.

60.

360.

60.

60.

60

60.

60,

300.

8455,
8790.
8023.
79C0.
59311.
7758
8359,
5466
75¢t4.
T241.
6832.
T412.
53728
5060.
4512.
6391,
5633,
5832.
64¢2.
34590.
6337,
T6E7.
6404,
6493,
6Q076.

32657.

9250.
9600.
3225.
9225.
6€5000.
3200.
9240.
9525.
9025.
9150.
9250.
9215,
64665,
9200.
9240.
9100.
9450.
9C75.
9110.
55175.
315C.
9150.
9250.
9210.
5315.

46135,

MUTANTS TOTAL SURVIVORS

180.

l16l.

150.

149.

11l4l.

178.

230.

249

202.

200.

207.

208,

1474,

220.

170.

222.

194.

183,

13C9645.
1406400
1233536.
1214624,
9179G82.
1189560.
1293445,
1348740,
1140760,
1105167.
1053266.
1145771
8272192.
775867
756448.
969302.
934447,
882090.
981147.
5301397.
966392,
1172267,
987283,
696675,
5493175,

5074388.

DATE 01-29-69

MUT.,-FREQ.
0.137442E~03
0.114477E-03
0.121602E-03
0.122672E-03
0.124304€~03
0.149635E-03
0.177820€~03
0.184617E-03
0.177075E-03
0.180968E-03
0.196532E-03
0.181537E~03
0.178187E~03
0.283554E-03
0.224735E-03
0.229031E-03
0.207609E-03
0.207462E-03
0.246650E-03
0.232203E-03
0.103478E-05
0.0
0.202576E-05
0.0

0.0

0.591204E-06

[SOLATES
¢} 0
¢} 0
¢} ¢}
0 0
0 [¢]
7500 76C1
o] 0
7602 77C2
7703 7807
0 ¢}
o] c
0 0
8500 86C3
¢} 0
8604 8711
8712 8825
o] ¢}
5001 50C1
0 o]
5002 50C3
o] ¢}
0 0

95 PC CONFIDENCE

0.117092E-03 0.131517E-03

0.16G091E-03 0,187284E=03

0.219231E-03 0.245174E-03

0.161202E-06 0.159665E-05

LS



EAP

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

12

13

14

30

31

32

33

34

40

41

42

43

44

20

5¢

13

13.

13,

13.

13.

13.

13.

13.

13.

13.

13.

13.

13.

13.

13.

13,

13,

SUSPENSIONS CCUNTED,

ciL
1.COCECO
1.G00EC.0
1.000EC.C
1.000EC.0
1.0C0EC.0
1.0C0EC.C
1.0GOEC.0
1.00GEQ.O
1.00CEC.0
1.0C0EC.0
1.000E0.0
1.000EC.0
1.00GEC.O
1.000EQ.0
1.000E0.0
1.000EC.0
1.0COEC.O
1.000EC.0
1.00CEQ. O
1.0C0EC.O
1.000EC.O

1.0C0EC.O

vaL

150.

150.

15C.

150,

17¢.

150.

150.

JUG HARVEST CATA

CGUNT

5484

582

423,

4584

557,

445,

4584

452,

432.

425

4524

452.

650.

601

SUSPERSICN
0.91333312E
0.92999981E
0.8€9G9G87E
0.1C516660E
0.91499994k
0.92833325E
0.,85833306E
0.85142850E
0.97499987E
G.9€999975E
0.7046SS87E
0.7¢233331E
0475571412E
0.741€6650E
0.7¢333331E
0.7£333331E
0.71999975E
0.7C833325E
0.75333331E
0.75233331E
0.1C833330E

0.1C01€665E

(01

06

06

o7

06

06

06

06

06

06

06

06

06

06

06

06

06

06

06

06

o7

o7

DATE 01—

SURVIVAL FRACTIGN
0.11342
0.09489
0.08024
C.06735
G.05519
0.11978
0.08077
0.07386
0.05373
0.05135
0.17014
0.17634
0.13152
0.12626
0.09744
0.17963
0.16134
Cel5427
0.11205
0.08378
0.16746

0.14474

29-¢€¢9

0.1C456
0.08754
0.07381
0.06238
0.05087
0.11044
0.07426
0.06830
0.04963
0.04727
0.15518
0.16143
0.12133
0.11540
0.08919
0.1€431
0.14730
0.14078
0.1C251
0.07661
0.15523

0.13383

LIMITS
C.12391
0.10357
0.08788
0.07315
0.06029
0.13081
0.08851
0.08040
0.05855
0.05616
0.18826
0.19426
0.14356
0.13934
0.10736
0.19806
0.17830
0.17059
0.12352
0.09240
0.18172

0.15755

8¢



22P GEMINI XI SUSPENSICN

FCRWARL MUTATICN

cAP CES TRT
54 1 0
54 1 1
54 1 2
54 1 3

54 1 4

SLCPE=

CCSE
2300.
400C.
€200.

3cocC.

LOWER LIMIT

0.48955307E-07
0.46905036E-05
0.13267803E-04
0.22359774E-04

0.37753914E~-04

0.15552047E~09

UPPER LIMIT

0.92201458c-06
0.83133727E~05
0.167C5374E-04
0.31056730E~-04

0.47722380E-04

01-29-69

FLIGHT BOX CONTROL Suse
FLT Suse
FLT Susep
FLT Susp

FLT SUSP

F= 201.91002 DF= 2 SE=

FLIGHT

COSE N1 CBSERVED

0.0 2. 0.2758C450E-Cé
232C0. 51e 0.€350&256E~C5
4C00. 97. 0.1634€7C5E-C4
6200, 143, 0.265€57C0E-04
3000. 285¢ Ca4275E1S4E-C4
1.38028 +~ 0.41798 SENS=

CBSERVED

0.63508396E~05
0¢16346705E-04
0.2€6565700E-04

0.42758154E-04

LOWER LIMIT

0.4690S036E~05
0.13267803E-04
042235S774E-04

0.37793914E~-04

UPPER LIMIT

0.82133727E-05
0.15705374E-04
0431056730E-04

0.47722380E-04

EXPECTED

0.67905494E-05

0.14575738E-04

0.26689508E-04

0.44641623E-04

0.09714

6S



22P GEMINI XI

SURVIVAL FRACTICN

EXP DES TRT

54

54

54

54

SLGPE=

CCSE

400C.

€20G.

50GC0.

SUSPENSICN FLIGHT

LOSE UBSERVED

0.C 0.11342293E €O
2200. 0.94888628E=~C1
40C0a. 0.80242157E-C1
€200, 0.67347646E-01
5000. 0.5518616¢E~C1

~0.81102815E~04 +-

CBSERVED

Cell1342293E CO
0.94888628E-01
C.80242157E~-01
0.€7347646E-01

0.£5180186E-01

LOWER LIMIT
G.1G455775E 00
0.675402C6E-01
0.73812485E-01
C.€23E4706E-01

0.50872110E-01

0. 17800769E-05 INTER

LOWER LIMIT

0.10455775E 00
C.€7540209E-01
0.72812485E=01
0.62384706E-01

0.50872110E-01

UPPER LINMIT

0.12390846E GO

01-29-69

FLIGHT BOX CONTROL SUSP

0.10356694E CO FLT Susep

0.87878585€E-01 FLT SUSP

0.7215C654E-01 FLT Suse

0.60287960E-01 FLT Susp

CEPT 0.11291492E 00 F=1100.28320 OF=
UPPER LIMIT EXPECTED

0.12350846E 00

0.10356694E 00

0.87878585E-01

0.72150694€E~01

0.6028796CE-01

0.11291492E 00
0.93700051E-01
0.81632197E-01
0.68252320E-01

0.54418776E-01

SE= (0«24450273E-05

09



32P CGEMINI XI SULSPENSICN FLIGHT 01~29-66

RELATIVE SURVIVAL

cXP OES TRT COSE OBSERVED LOWER LIMIT UPPER LIMIT

54 1 0 0.0 0.16000000€ 01 0.100000C0E 01 0.1C00000CE 01 FLIGHT BOX CONTROL SuUSP

sS4 1 1 23C0. 0.8365916G0E 00 0.70649093E 00 0.95052382& 00 FLT suse

54 1 2 4CCQ. 0.7C746011€ CO (.5557016GE 00 C.8404789CE 00 FLT SUSP

54 1 3 6200 0.59377491E CO 0.50347412E OO0 0.69961995E 00 FLT sSusp

54 1 4 9000. Ce48655242E 0C 0441056198t 00 0.5765996CE 00 FLT Susep
SLOPE= =0.E176€7€3E-04 +~ 0.4(518180E-C5 INTERCEPT 1.00000 F=3139.97192 DF= 3 SE=  0.14595889E-05
ECGSE CBSERVED LCWER LIMIT UPPER LIMIT EXPECTED

0.0 0.1C0C0CQ00E 01 0.10C000C00€E 01 0.10CCC000E 01 0.10000000E 01

22C0. 0.83659160E 00 0.7C649CS3E 00 0.95052382E 00 0.82852018E 00
4000, 0.70746011E 00 0.5657C16SE 00 0.84047890E 00 0.72097200E 00
€20Q. 0.56377491E 00 0«50347412E 00 0.65961995E 00 0.60224539E 00

SCQ0. 0.48655242E GO C.41056198E 00 0.57659960E 00 0.47897887E 00

19



32P GEMINI XI SUSPENSICN GROUND

FORWARL MUTATICN

EXP CES TRT

54

54

54

54

54

2

N

SLCPE

10

11

12

13

14

CBSERVED
0499925182E-N6
0.1356541GE~C4
0.22085107E-C4
0e36651472E-04

04 531CEC46E-C4

C.50406 SEN

LGSE
230C.
420C.
5€6G0.

820C.

COSE N1
0.0 S5e
2300« 19
4200 15C.
5€00. 192,
82C0. 82.
1l.C58320 +=—
CBSERVED

041356541 9E~04
0.22085107E-04
0e36651472E~04

.£3105046E-04

LOWER LIMIT
0.39370531E-06
0.10785367E-04
0.18585766E=04
Ce31426724E-04

0.420€3082E-04

S= 0426287841&-08

LOWER LIMIT

0.10785367E-04
C.18585766E-04
021426724E~04

0.42063082E-04

UPPER LIMIT

0.22337272E-05
Cel16748992E~04
0.25836634E-04
0.41836131e=04

0.649€9499E-04

GND

GND

GND

F= 87.89519

01-29-69

ROX CONTROL SUSP
SUSP
SUSP
SUSP

SUsP

DF= 2 Sk=

UPPER LIMIT

0.1€6748992E~04
0425836634E-04
0.41836131E~-04

0.64965499E-04

EXPECTED
0.12940179E~04
0.25070869E-04
0.34386627E-04

0452275325E=04

Cel1715

(4



32P CGEMINI XI SULSPENSICN GROUND 01-29-69

SURVIVAL FRACTICN

cAP CES TRT COSE OBSERVED LOWER LIMIT UPPER LIMIT

54 2 10 G.0 0.11977822E CO (C.11043¢38E 00 0.13081235E 00 GND ROX CONTROL SuUsp
54 2 11 Z23C0. Ce80771506E=C1l 0474263275E~C1 Ce8t510275E-01 GND SUsP
54 2 12 4z00. 0.7386165GE~C1 0.68258399E-01 (0.80396354E-01 GND Susep
54 2 13 5600. 0453728521E=01 (.49€31260E—-01 0.58548428E~C1 SND SUSP
54 ¢ 14 8200. 0e51350482E=C1 Co472€659GE=01 0.5€156¢43E-01 GND SusP
SLCPE= =C+10521746t=03 += (0.58567C64t~04 INTERCEPT C.11078584E 00 F= 32.,67900 DF= 3 SE= 0.18405743E-04
CCSE CBSERVED LCWER LIMIT UPPER LIMIT EXPECTED
G.0 0.11977822E 00 C.11043€38E 00 0.13081235E 00 0.11078584E 00
2300. 0.80771506e-01 0.74263275E~01 0.88510275E-01 0.86973131E-01
4200. 0.728€1€59E-C1 C.66258399E-01 0.8C396354E-01 0.71213782E-01
560G 0453728521E-01 0e45631260E~01 0.58548428E-01 0.61459713E-01
€2C0. 0.51350482€E-01 Ce472€6599E-01 0.5€156643E-01 0.46750110E-01

€9



22P GEMINI XI SUSPENSICN GROUND

RELATIVE SURVIVAL

EXP CeS TRT

54

54

2 1¢

2 11

12

ny

2 13

2 14

SLCPte=

CCSE

42CC.
560C.

€2C0.

COSE

0.0

23C0.

4200.

5€C0.

8200,

—0.11825352E-03 +—

CBSERVED
0.100000C0E
V. 67434233E
0.61€6539¢E
0.44856673E

Ce42871332E

CBSERVED

Cl

Cco

cC

o

LOWER LIMIT

0.32371943E-C4

UPPER LIMIT

C.10000¢00t 01 0.1000000CE O1
0.56770843E 00 0.80145937E 00
C.522106569E CO0 0.727987S5E 00
0e37940806E 00 0.53015524E 00
C.3¢133128E 00 0.5084976¢E CO
INTERCEPT 1.00000
LOWER LIMIT UPPER LIMIT

0.1C000C00E
Ce67434233E
0.€1665398E
0.44856673¢&

042871332k

ol

016

00

¢o

(Y

G.10000000E
0.56770843E

«£2210569E
0.37940806E

0.36133128E

03

ocC

00

00

(01¢]

0.1CCCO000E
0.80145937E
0.72768795E
0453015524E

0.5C849766E

GND

GND

GND

GND

GND

01

00

00

00

00

01-29-6S

BOX CONTROL SUSP
SUsP
SUSP
susep

susep

= 102.83232 DF= 3 SE=

EXPECTED

0.10000000E
0.76186717E
0.6C855699E
0.51570535E

0.37920481E

01

00

00

00

00

0.11661363E-04

%9



22P CEMINI XI FILTER GRGUNC 01-29-66

FORWARC MUTATICN

EXP CES TRT LCSE N1 CBSEFRVED LOWER LIMIT UPPER LIMIT
54 3 3C 0.0 1le 0.1834CE16E=C5 C.88752887E-06 0.317€2566E-05 FLT BOX CONTROL FILTER
54 3 21 3275. 443, 0.4986ZZT8E-(C4 0.45220164E-04 0.54506978E-04 FLT FILTER
54 3 32 5500. 844e Uel0472Z719E-03 0.97671000t~04 0.11180337E-03 FLT FILTER
54 3 23 6200. 1104 Q0.18137519E=03 0.,17C67981E-03 0.19207856E-03 FLT FILTER

54 3 24 14100, 1706s 0.2340258GE-(3 0.22293012E-03 0.24514156E~-03 FLT FILTER

SLCPE= 1.1C458 += 0.51996 SENS= 0.67681682c-08 F=  83.55873 DF= 2 SE= C.12084
CAasSE CBSERVED LCWER LIMIT UPPER LIMIT EXPECTED

3375 C.45863578E-04 0.4522C164E~-04 0.54506978BE-04 0.53422176E-0C4

59Q00. 0.10473719E-03 0.57671C00E-04 C.11180337E-03 0.99007375E-04

9200. 0.18137919E-03 0.17067581E-03 0.19207856E-03 0.16172603E-03
141CC. 0.23403589E-03 0.22293012E-03 0424514156E-03 0.259181C2E-03

g9



32P CEVMINI XI FILTER GROUND 01-29-69

SURVIVAL FRACTICN

EXP DES TRT 0OGSE OBSERVED LOWER LIMIT UPPER LINMIT

54 3 30 0.0 0.1701431GE (0 C.15517819t 00 0.18826097E CO FLT BOX CONTROL FILTER
54 3 31 3375, Uel1763443G6t CO0 C.1€143113E 00 0.19426483E 00 FLT FILTER

£4 3 22 5600. 0.12152045t CC C€.121325676 00 0.1435620€E ©O FLT FILTER

54 3 33 SzCO0. 0.1262580G8E GO C.115400C2E 00 0.13934076E (O FLT FILTER

54 3 324 14100, Ce97444177E-Cl (C.E9188874E-C1 GC.10736412E 00 FLT FILTER

99

SLCPE= =0.42432104E-04 +~ C0.2€075577E~04 INTERCEPT 0.18084061E 00 F= 26481152 DF= 3 SE= 0.81947146E~05
CCSE CbSERVED LCWER LIMIT UPPER LIMIT EXPECTED
¢.0 0.17014319E 0C 0.15517819E 00 0.1£8826067E 00 0.18084079E 00
3375. 0.17634439E 00 C.16143113E 00 0.16426483E 00 0.15671194E 0C
56CC. 0.12152045E 0OC G.12132567c 00 0.143562C8E 00 0.14078981E 00
520C. 0.12625808E CGC 0.11540C02E 00 0.13934076E 00 0.12239355E 00
1410G. 0.67444177E-01 0.89188874£-01 0.1C73€412E 00 0.99417150E-01



32P CGEMINI XI FILTER GROUND

ReLATIVE SURVIVAL

eXP CES TRT

54 3 30
g4 3 :1
54 32 32
54 32 33
54 3 34

SLOPE=

CCse

C.0

3375.

590C.

5200.

1410C.

CBSERVED
0.100G0000E
0410364466E
0.77255893E
0e74206978E

0.57271880E

COSE OBSERVED

0.0 0«1CCCOCCOE
3275, 0. 103644¢€6E
£6C0. 04 77299893E
92C0. 0.742C€978E
14100. 0.57271880E

~0432€406858c-04 +-

0l

01

Q0

CG

ca

cl

Cl

o

[of4]

co

Ue1£3€0027E-0Q4

LOWER LIMIT
C«100C0000E Ol
C.£5714858SE 00
Ce€4445466E 00
0.61297894E 00

G.47375125E 00

LCWER LIMIT
0.10C0GC000¢E
G.85748589¢
0.£€4445466¢E
0.61257894E

0.,47375125E

INTERCEPT

01
00
00
00

oc

UPPER LIMIT
0.1000000CE 01
0.1251881¢€E C1
Ue9251433¢E 00
(«85794034E GO

0.69187629t 00

1.00C00

UPPER LIMIT
0.1000C0OCOE
0.12518816E
0492514336E
0.86794034¢E

0.69187629E

FLT

FLT
FLT

FLT

01
01
00
00

00

Cl-29-69

FILTER

FILTER

FILTER

FILTER

43429338

EXPECTED
0.10000000€
0.88437575E
0.80670226€E
0.71537858E

0.59849495¢E

BOX CONTROL FILTER

DF=

01

00

00

00

00

SE

0.55331548E-05

L9



22P CGEMINI XI FILTER FLIGHT

FCR

EXP

54

54

54

54

WARC MUTATICN

CBSERVED
0.739CG(CT71E~Ce
0.5968¢154E-C4
0.1243C437E~C3
0.1781€734E-C3

0.2322C293E~C3

Ga26672 SEN

CES TRT CCSE N1
4 40 0.0 5
4 41 3€50. 416
4 42 €E0Q. 1l4l.
4 43 1(C80. 1474,
4 44 14000. 1231,

SLCPe= 1.015C9 +-

CCSE OBSERVED
3¢50, 0.59686194t=04
€800, 0412430437E-03

1€080. 0.17818734E-03

1403C. 0.232220293E-03

LOWER LIMIT
0.29116632E-06
0453950527E-04
0.117C9164LE-03
0.16909064E~GC3

0421923130£~03

S= 0.15032807e-~07

LCWER LIMIT

«£3950527E~04

0.117C9164E-03

0.16909064E~03

0.21923130£-03

UPPER LIMIT
0.16519616E-05
0.65421846E-04
0e13151708E-03
0.18728404E-03

0.24517439E~03

UPPER LIMIT

GND

GND

GND

GND

GND

F= 216470465

0.65421846E-04

0.13151708E-03

0.1€8728404E-03

0.24517439E-03

01-29-69

BOX CONTROL FILTER
FILTER
FILTER
FILTER

FILTER

DF= 2 SE

EXPECTED
0.62100458E-04
0.11678546E-03
0.17414878E-03

0.24307542E~03

C.06896

89



32P CEMINI X1 FILTER FLIGHT

SURVIVAL FRACTICN

EXP LES TRT

54

54

54

54

54

4

4

40

41

42

43

44

SLOPE=

COSE

C.0

3€650.

€€Q0.

16080,

1400C.

DOSE
0.0
3€50.
68C0.
10C80.

140C0.

=0455119424E-04 +~

CBSERVED
0.17962533E (O
0.16133755€ QC
0.15427C23E (0
0.11204875E €O

0.82776712E=01

CBSERVED

0.17962533E (O

0.16133755€ 00

0.15427023E 00

0.11204875E GO

0.83776712E-01

0.201544€4E-04

LOWER LIMIT

C.1€6430682E 00

C.14730155t 00

C.140780€¢3E CO
0.10251135€E 0¢

C.7€612850E-01

INTER

LCWER LIMIT

0.16430682E €O
0.14730155€E GO
0.14C78C63E GO

0.10251135E 00

0.76612850E-01

UPPER LINMIT
0.15805551E 00
0.17829651E 00
0.17059451E 0GC
0.12352341€ 00

C.92395723E-C1

CEPT

UPPER LIMIT
0.15805551E
0.17829651E
0.17059451E€

0.12352341E

GND
GND
GND
GND

GND

0.19493949t 00

00

00

00

00

0.92395723€E=01

01-29-66

80X CONTROL FILTER
FILTER
FILTER
FILTER

FILTER

F= 33.83037

EXPECTED
0.19493949E 00
0.15941393E 00
0.13400513E 00
0.11184192€E 00

0.90108812E-01

OF

SE=

0.94765755E-05

69



22P GEMINI XI FILTER FLIGHT 01-29-69

RELATIVE SURVIVAL

cXP CES TRT COSE OBSERVED LOWER LIMIT UPPER LIMIT

54 4 40 0.0 0.100000C0E C1 0.10000000E 01 0.100G000CE 01 GND 80X CONTROL FILTER

54 4 41 3¢€50. 0.86818949E 00 C.74373871E 00 O0.1C851431E 01 GND FILTER

54 4 42 €8C0. 0.85884458E CO C(C.71C81400E 00 0.10382671E 01 GND FILTER

S4 4 43 10C€80. 0.62379175E 00 C.517588S7€ 00 0.75178504E 00 GND FILTER

S4 4 44 14000, 0.46635729E CO C.38682532E 00 0.56233650& CO GND FILTER
SLCPE= =0447205687c~04 +- 0.17607366E-04 INTERCEPT 1.C000C F= 55.40027 DF= 3 SE=  0.63427133€-05
CCSE CBSERVED LCWER LIMIT UPPER LIMIT EXPECTED

C.0 0.100CCGGCO0E 01 0.10C00C00E 01 0.1CCCOCO0E 01 0.10000000€ O1

3650, 0.8$818949E GO Ges74373E71E 00 0.10851431E 01 0.84171373E 00
680C. 0.£5884458E CC C.71081400E €O 0.1C382671E 01 0.72540450E 00
1CC8C. 0.€2379175E €O C.51758897E 00 0.7£178504E 00 0.62134200E 00

140CC. 0.4€635729¢c 0C 0.38682832& 00 0.5€233650E 00 0.51636803E 00

074



01-29-69

FORWARD MUTATION

71

1 32P GEMINI XI SUSPENSION FLIGHT EXP Su-
5
2
10-S
s
L
2
106
103 2
DOSE SLOPE= 1.38



01-29-69

SURVIVAL

109

102
0.0

72

32P GEMINI XI SUSPENSION FLIGHT EXP  SU-
Ir
1.00€ 03 2.00€ 03 3.00E 03 4.00E 03 £.00E 03 6.00E Q3 7.00E 03 8.00£ O3 9.00€E 03
DOSE K= -0.000081



01-29-68

RELATIVE SURVIVAL

73

32P GEMINI XI SUSPENSION FLIGHT EXP Su-
1.00€ 03 2.0 03 3.00€ 03 .00E 03 5.00¢ 03 6.00€ 03 7.00€ 03 °.00€ G5 .00€ 03
DASE K= -0.000082




01-29-69

FORWARD MUTATION

104

32P GEMINI XI SUSPENSION GROUND

74

EXP

Si-

19

1073

0OSE

SLOPE=

1.10

104




01-29-69

SURVIVAL

10°

75

32P GEMINI XI SUSPENSIGN GROUND EXP S4- 2
? {
1.00€ 03 2.00€ 03 3.00€ 03 4.00E 03 S5.00€ 03 6.00E 03 7.00E 03 8.00E 03 9.00€ 03
pase K= -0.000105




01-28-68

RELATIVE SURVIVAL

100

10!
0.0

76

32P GEMINI XI SUSPENSION GROUND EXP  S4- 2
1.00€ 03 2.00€ 03 3.00€ 03 4.00€ 03 5.00€ 03 5.00€ 03 7.00¢ 03 B.00E 03 3.00¢ 03
DOSE K= -0.000118




01-29-69

FORWARD MUTATION

77

1q-3 32P GEMINI XI FILTER GROUND EXP S4-
5
2
0 /
5
L
2
105
103 2 s 104 [
DASE SLOPE= 1.10

10¢



01-29-68

SURVIVAL

100

78

32P GEMINI XI FILTER GROUND EXP  S4- 3
1.25€ 03 2.S0E 03 3.75E 03 S.00f 03 6.25£ M 7.SCE 03 B.7SE M 1.00€ ON 1,126 N 1.25E O4 1LATE N 1.506 ON
00SE K= -0.000042



01-29-69

RELATIVE SURVIVAL

100

79

32P GEMINI XI FILTER GROUND EXP  SYy- 3
1725 03 2.506 03 3.7 03 S.00E 03 6.25€ 03 7.50E 03 A7 03 1.006 O LIZZ N 1.2 BN 1IE N 1.5 N
DA@SE K= -0.000036



01-29-69

FORWARD MUTATION

80

102 32P GEMINI XI FILTER FLIGHT EXP S4-
5
2 E////{
104
5
2
10-s
103 2 5 10% s
DASE SLOPE= 1.02




01-29-69

SURVIVAL

101

102
0.0

81

32P GEMINI XI FILTER FLIGHT EXP  SH- U4
12SE 03 280603 3.7 G2 S.00E 03 6.25E 03 7.80E 03 B.7SE 03 L.OOE 4 L.IZE 04 1L.ZSE 4 1.3 N LS0E M
DOSE K= -0.000055




01-29-69

RELATIVE SURVIVAL

10t

100

32P GEMINI XI FILTER FLIGHT

82

EXP  SU4- Uy

—e—th

1

1,25€ 03

2.50E 03

3.7SE 03

S.00E 03

6.2SE 03

7.SUE 03

DASE

B.TSE 03

1.00E O4

1,126 N 1.25€ O 1.37¢ N

K= -0.000047

1.50€ &




83

This program is identical to the Compare Program except that
special titles are read into the computer. Data is handled in one of two

ways:

(1) The first method is used mainly to compare overall mutation
curves for two experiment-designs or to compare to different
summary curves for the same experiment-design (code '"design"
as summary number for this latter problem), such as gg:ég'vs.
éé:é;gu The data is punched from special plotting data sheet
and should be in order as punched.

(2) The second method is used to compare the same summaries for
two different experiment-designs and is exactly like the
Compare Program results except for the titles. These titles
are punched from the special plotting data sheet and the rest
of the data is already punched as mutant analysis output
(cols. 1-2 will be plot number = summary number). The title
or a note should indicate which experiment-designs are to be
compared. Omit any extra mutant analysis output cards from

the run if they do not have a title card.



84

Order of input:
(1) Program
(2) Data in order by cols. (1-8)

(3) /* and // cards (cols. 1-2)

360 job card:

Tape 25 pool plot (7)

Calcomp card:
Black ink, plain paper

Number of plots = number of changes in cols. 1-2 of data cards
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¥XETNYyLyGoE4P.
Cxx%kx SPECIAL PLOTTING PRUGRAM,READS IN TITLES, OATA IN MUTANT ANALYSIS
Cx¥%% QUTPUT FURMAT,DUES LuG-LJIG PLUT
INTEGER TITLE
DATA I38L/4A s 4H /
OATA JCHAR/b64424424/
DIMENSION NUW(Z2)
OIMENSIuUN LAMB(40)
DIMENSION LOX(4)
DIMENSION Y1(20),Y2020),4Y3(20)X(20)
DIMENSTION JCHAR(3),1X(20)
DIMENSION TITLE(LS)LISTU(LB)+A(Ll000),18LLZ)
CALL IDAY(NUW)
I1SW=0
CALL PLOTS(As1000,1)
REAU(S0,1) JeIGeNsTITLE
1 FORMAT(L24i39A3,17A4,A2)
399 IF(ICOMPAREZ(IBLIN,3}.NELO) GU TO 18
M=0
99 REAO(50,14END=4) KslEeLsLIST
IF(K.NEsJ) GG TU 13
M=M+1
DECODE(445,4L) 10
5 FDORMAT(I3)
IX{M)=]O+1D00*I1E
DECUDE(L1D 424LIST) X(M)
2 FURMAT(3X,rT7.0)
DECOOE(TC ¢ 34LIST(L))XNSYL (M)
3 FURMAT (10X 3F5.049104X,EL68)
CALL POIS{XNgYL(M)yY2(M)yY3(M))
60 TO 99
4 [SW=1
13 CALL LLPLOT(-My=39XyJCHARy «10U5,Y19Y2,sY 3)
29 CALL SYMBOL(leD9lCe0pel@yTITLELL)20.0,570)
CALL SYMBUL(5e29el1el4s4HOUSEVO94)
CALL SYMBUL(CeUs@4e5selby LOHFURNARD MUTATIUNS 90.0,16)
CALL SYMBOL{G«091lUegeldsNOWs9U40,438)
N1=9Q
12={X(1)
Uu 22 [=1+M
IF(IE«NEZLLA(L)) GG TOU £3
22 N1=N1l+1
23 N2=M-N1
XLOW=X{iN1]}
XAIG=.
0 24 1I=1,4nN1
IF(X(I)eLTaXLOW) XLuw=X(1])
IFUX{LI)eGT o XHIG) XHIG=X(1)
CALL GRCURI(X(L)yYLU1) s XYY
CALL SYMBUL(XX9YYsel0OD9290s0,y—-1)
CALL GRCURI(IX(I) Y281 )9AX2YY)
CALL GRCURO(X{I)aY3(1)9XLyYL)
CALL PLUT{XX,YY,4)
CALL PLUT(ALyY L2}
24 CONTINUE
IFI{N2.EQ.0) GO TU 2o
LX=N1+1
XLOX=X{M)
XHIX=0.
DO 25 I=LXyM
IF(XCI) o LT XLOX) XLUX=A(I1}
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30

40

80
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IFCX(I) «ST o XHIX) AHIX=A(1)

CALL GRCORD{X(LI)oYL{I) 9 XXyYY)
CALL SYMBOL(AX sYYyeilbDyDgualyp—11
CALL GRCURDUEACLI»YZ2(I) 9 XAsYY)
CALL GRCURUCKELY$Y3{T1 )9 XLwY L)
CALL PLOT(AXKyYY,4)

CALL PLOATUXLeYLyZ)

CUNTINUE

CUNTINUE

CALL STAT(Nl,NL’]X,Yi 1Al| Bl,AZyDZyTyF.D,St’

YLI=AL¥®XLJA®XxE]

YH1=Al*¥XA]lo**%81

CALL GRCURI(XLTHyYLLyaAXy YY)

CALL GRUCURD(XHiouyYH19KLyYL)

CALL PLUT(AXyYY44)

CALL PLOT(XZyY L2}

IFIN2.EQ«0Q) GO Tu 27
YL2=A2%XLULA%¥%5,

YH2=AZ2*XHI A¥%3 2

CALL ORCURDIALUKsYLo 9&AXp YY)

CALL GRUUORO(XHLIXyYHZ KLy YL)

CALL PLUTI{XXyYYy4)

CALL PLUTH{XLsYLy2)

CUNTINUE

IM=1E/10GO

[I0=IE-1000%IM

IE=IM

ENCUODE(L1G»30,LAMBILL) ) ik
FORMAT('=1',13)

CALL SYMBUL(1Z2e91l0a9el059240.0,-1)
CALL SYMBUL(12e1910e9el4yl AMBUL) yUsDy4)
ENCODE(LG 933,LAMB(1)) 1D
FORMAT (=" ,13)

CALL SYMBUL(1Z2e7910eselad gy AMBIL) ¢yUUsa)
[IF(N2.EQ.Q) GU TU Zs

CALL SYMBOLI(12e98e23e1lU59590eUp—-1)
IG=1X(LX)

IM=1G/100U2

[D=16-1000%IM

IG=1IM

ENCODE(LCGy30LAMB(2)) 10

CALL SYMBOL(1l2al98eDrelaslLAMs(2)yUely4)
ENCULE(LCy33yLAMBLZ) ) U

CALL SYMBOL(l2eT798a9elayLAMB(2) 4yUe0r4)
LAMB(3)=4HT BE

LAMB(4)=4HTKWEE

LAMB(S5)=4HN SL

LAMB(6)=4HOPES

LAMB(7)=4H =
ENCUDE(20940,LAMB(8))T
FURMAT(FE.¢)

LAMB(10)=4dF

LAMB(11l)=4101S5T

LAMB(12) =44AANCE

LAMB(13) =41t =

LF=M—4

Li=M~3

CALL PTVALIT LFePLyI1)

IF(F.LE«D ) GU TU 38U

T=5QRT(F)

GO TO 81

F=O.
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I=a.

31 CUNTINUZ
CALL i’l’\/AL(T,LL.PZ,l/,‘)
ii;([l) 8.‘)1")"018")

B35 LAMB{43)=44P OT

GG TU Bo
B4 LAMo(43)=44AP =
Gu Tu 35

89 LAMo(43)=44P LT

B8O cNCUUE(LUy 3, LAaNMBI4+))PL
IFLI2) "“331)“019")

94 LAMB{4>5)=44P Gl
ou TO 96

Y94 LAMB{4b)=44P =
oU TJ Yo

G5 LAMB(45)=44P LI

96 ENCUBE(1Gy37,LadMBh0) )P

87 FURMAT(t4.3)
ENCLOC{Z20 940 LAMEC L))

21 CunTINUEL
LAMS(16) =444 =
ENCOUELLD 920 LAMB(L 7)) AL

50 FUORMAT(cio.8)
LAM3 (21} =413 =
ENCUUL (2D, 30,LAMBL22) ) ol
[IF(NZJEQeD) LU TU 3¢
LAMB(Z2H) =440 =
ENCOOE(20 4950, LAMB(2T7)) A2
LAMEBE(L1) =440 =
INCUUR (203009 LaMb(3:)) 0¢
LAMo(lo) =+ 4wl TH
ENGUOLLLU g0y LAMBU3Y)) LK

67 FURMAT (1 4)
LAMBI(53) =44 UF
LAMB(#U) =411 Ax
ENCUBELLU 7Oy aMBlGL) ) LL

TH FORMAT('DY,[3)
LAMBA(Z23)=44AW1TH
LAM3(a2) =44 LF

796 FURMAT(14)
CALL >YMpUOL(12.93sU090layiuniCUVARLANCEy ULy lU )
CALL SYMBUOL(12e92e32el49LAMBLIZ2L) 303941}
iNCJL)C‘r_’k‘,D";'LOX) i3
CALL aYMUUL({1cedy9desgeld g iAguedglal
Lx(1l)=ards5. =
CALL sYAMsJilldeslebyaldyliJAyualpal
CNCUDE (205 00LUX) St
CALL JY-‘di)dL(lZ-GyZ-».1.1*1LJK1U-O:1(§)
CALL sYduUidllcesco byl trandol =q0elink)
ENCUDE(20 99960 LUX) L L
CALL SYJ‘L;UL(14_).612.’1—'.l*yLUA]U-'J,'*‘)

32 CUNT IwU:
CALL ;)YMGJL(lZ-1905)-14,LAMO‘(LO)1@“{41(_‘\.‘)
CALL oYAB0L {126 99edyeldg il AMo(2i)gvedyl0)
CALL 5SYMBOL(12. yﬁck)pol‘f’LAMD‘db)1U-012‘u)
CALL SYHMB0L(L2anTeDrelbyLAMS (1) 90e0rdvld
CALL SYABOL (12497409 e l4rLAMBLI3) 9UeU9lo)
CALL oYMBOL(LZaybaBypelayLAMBlT) 40ecyl2)
CALL )Y?’IduL(lZ-16.01-1’1‘1LAM&3(§O)I(J-'J'ld)
CALL SYMBOL (1 ZesOeya i@y LAMBIG3) 400y E)
L;ALL JYABUL(LZ-IO.L,.l‘f' LA:%Q(L\J)'O"J"L}
CALL 5Y;’10UL(12.15.8, .14'LAM§(15)1U-3114)’



90

CALL SYMBOL (1249561 el4sLAMB(39)4Us0y16)
CALL SYMBOLI{124195e¢%9ei949LAMB(45) 900981
CALL PLOT(16.09404~3)

IF(ISW.EQ.L) GU TO 18

J=K

N=L

od 21 I=1,18

TITLECL)Y=LIST(I)

68 T3 939

0 29 1=3,46

LAMB(I)=4H

GO Tu 31

PRINT 123

FURMAT('1 JOB COMPLETELY)

END
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SUBKQ\JTIHC STAT (N1 ,-JL‘,K;Y'AI,OI’AZ,D(_’ Tyt QO'SE)

PRUGRAM TuJ COMPUTE LUG-LUS RIOLRESSIINS Fur Twd Sel> UOF vAaTA
AND TEST SLOPES Anu UlsTAnLE APAKT.

NL IS NUMBzR OF UBStRVATIUNS IN FIRST vATA SET,NZ 1IN SzCUNUD.

X I> X AXI > VALUES,

INTERCEPTS 81 AND 3O
F Is F TEST OrF uISTAaNCLy
UF SLuPEy SE IS STAnDARU
DIMENSTUN A1)y Yi1)

S1=0.
52=0.
53=0.
54=J.
55=0.
$5=U.
L1=0.
12=0.
£13=0.
L%=0.
15=0,
Lo=0.
D 1 1=1,Ni

IFAX(I).EQVed GU TU

ARE

1

IF(Y(1)eEQe04) GU Tu i

X1=ALUG(X{i))
Yi=ALOG{Y (1))
SI=51+X1
52=52+Y1
S53=33+Ai¥X1
24=54+Y1¥Y]
SS=35+X1¥Y L
So=Sb+1,

CUNT Iindi
Fl=51/55
F2=52/55
F3=53~Si%ri
r4=54=52%r 2
F5=55—-52%F ¢
cl=ra-{Fo*r3)/r3

Fo=SuRT(el/{{So-2.)%F3})

3L=F5/F3
F3=F2-B1%F.
Al=cXAP(irg)

IF{NLeEdeD) GU Tu 9

M=N1+i2
L=Nl+1l.
D3 2 [=L.™

[F{X({l)eERQeua) wsu Tu
IE(Y(1)etQaCe) LU To

ALl=ALUGiX(1))
YI=ALUG(Y (i)
Ll=L1+X1
L2=12+Y1
I3=L3+X1%X1]
La=lavYLIxyY
(o=i>+X1*Y1
Lo=Lnt].

CuNIT INUC
Gl=21/1o
uwl=l2/Lo

ol
2

<

Y AKXLS VALUES sAL ANw AZ ARE ANTILUGS
sLuPeoyt IS5 T VALUL BEEWEEN SLUPES,
B 1> cJUMMUN CUVARIANCE ESTIMATE
SKRUR UF Be
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53=23-721%G1

BA=Lb=12%52

GO=I5-22%G 1
E2=64-(65%,5) /63
GO=SQRT(E2/{{L06~-2.)%0L3))
32=6G5/G3

GB=02-82%01

A2=EXP(G8)

XN=86+i0-4.,
Q=(ELl+E2) /AN

T=ABS(B1-B2)/5GRTIQ*(L./F3+1e/63))

CO=356+16
Ci=S1+21
C2=82+12
C3=53+73
Ca=S4+L4
C5=55+15

YY=A1L

YA=A2

Al=Cl/Cu0
A2=C2/C0
A3=C3-Cl=*Al
Aq=04=-C2%A2
AS5=C5-C2%Al
D1I=31%S1/7Sa+L1%21/7L0o=(L1%¥CLi/CU
D2=532%S1/S0o0+L1%L2/ 20— (LL*L2)/C0U
D3=52%S52/750tdlé%ll/io—{Le*L2)/LC
H1=A3-Dl
H2=A4-D3
H3=A5-0/¢
Hé=Aa-Ab%A>/A3
HO=H2~H3*H3/H1
Ho=H5/(56+.6-3.)
HT7=H4-Hb>
H3=H3/H1
HI=SQKT{H6/HL)
F=H7/H6

Al=YY

A2=YX

B=H3/H1
SE=5QRT{(H&6/H1)
RETURN

END
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SUBRGOUTINE PULS(XXyFRyXLyXU)
Coxxx COMPUTES PJISSUN CUNFIDENCE LIMITS FUR NON-ZLZERU FREQUENCY(FR).

WHEN
DIMENST

XX 15 OBL5CRVED NUMBER.
JNAT200)9BLLUUl s ALLZOGI»B1L100)

cuLUIVALENC: (ALLO01),8(1)),

E3
DATA A/

# O g b % R

LN R

s
+

DATA B/

# #

LR I S I

* H O3

DATA Al

FoR

EoN

(AL{1C1)8001))
GO200y DeUDly U355y UeB8L18y 1360y 14970y 2.613, 3.285,
3'3551 4,400y De323, 3-3&51 0.0861 LeDEOY 8'1021 8-1021
FeD5G8y 9593911 elTT9y11eiTT9icediTgléeBlT9i3e47655414.921

L409Z11100700110577L)LI.Ojo,lgoUDJ'19.0501&0.330122'3501

dl.}bOyéé.94:125o70u,£3.7001&5.%U0120-310120031012707301

28e9T092820TU 9300020 931e0T0931e0TU93242809344050 34,660,

3“#.%)601)’0.03 137.07\),)7.070155- 100'395 7601‘}\}.94\)1"0.‘?"01

4107509434450 99%44200944e20094542609474020947.690447.690,

48 14099042 9210890951 e290952e150903.72015469909544990,

55.513150-99J138.740156-7401§50dﬂg,bb-2401610900’0208101

D2e 3109003049, 9040950900e7009606 TOL 1007609084100 909.620

71.390771.39}y11.400114.000174.ZZC173.49U1750490175-7801

[ Tei00yl8aT30 97135980 919.980/

S0e2%y Siebly B3eivy S4ebly 45T, 34e0Ty B86.0ly 3748,
B9e23y 3%9al2y 85423y FJeS3Ty FleTlby F3e48y 944239 9423,
4o TUy 0600y FTed%y 99¢ily 99417y 99.179100432y101.71,
le.jl,104.4w,lL4.ﬂJ,lu%.Sd,LC5.9J,LO1.32,109-11'109.611

10960191101l 9iliadd9ildeBTeliltetdrilaetderliaeBayllb.nl,

1164939118329 10c0e309120e399120 3691214069128 e379123.77

125.461LZboZDyl&OoZO'140.4811Z7.751129-141130.081l32o031

1324039 032e059133014113404810135094913707939137.7949137.79,

138404991397 7914l 0109142101184 eUL3144.0C1910i44.019145.08,

14639914780 9099e5391500199150eL991500536915146349152496,

15%4e391 1566311006329 i20e321156e879158¢159159.489160.92,

162e799160e 19916267 911634359104.039405¢96916T76394169.33,
169.335916G43549109.80917L.G17/

/ 3.2359 Be323y L0309 86102, 9.398'110177'12-617'1307651
l4.9£l,lb.7b8'l7.ojj'19.UJU7ZD.535'dl.304y22.945'23.702'
254001 0Ce3i692TeT135948e900930 4017931 e€T5432.27TT1434.048,
j‘fn0651,5&)-\1_‘0,.)7.073135. 1001 39, 70{11‘*0-940"1’1-750'43.’1’50'
4402009456250 94Te02094Te0FU0s4BeTa409b0e420951e69U0152.150,
5307204544950 95042910950699U908.Tc09505.8409600.2404961.900,
0206107030990'04-934’D0.76UgOO-7OO|Dd.100'69o64317100907
1102309720600 9T4:2209750490975476097141009T8.730479.980,
50-Zb}valoblﬁydﬁ.1%0154-j?U,84-b7U1dD-010'87.480,39-2301
B5Fe 23090370991 e78U09334480994e230934.700949640601997.540,
G alT0 19991703 ulea32910leTiylU03e2319104e403104.98,3,105.90,
LOT7e322i09e1 190096019l lUeilyglliad4s112.879y114e349114.84,
ll)ob),ll&-)j,llﬁo j’)' ido-)b/

DATA BLl/ 1706309121000 9122e3T91283elT9y129¢%091264269120e48y127.78,

%* 129e14903JeH689132e039 132003915361 %91344489135.92413T7.79,
* 157679913844 991539e 7990410109140 Tuyla4eUlyl44.019145.086
* 1460639914 7e8291494039150e199120e309151e0311526969154.39,
¥ 1503291506329 20e37919841531596434916Ue529162.79,162.79,
* 153430 9103.639162¢909i0574399109e33910924339169.80,171.07,
% 172e339173aT9¢175e439170e2591T0ec391TT744891734779150. 1%,
* 131e67918340591834029183.80918541351i86446,187.89,189.83,
* 139839150420 9191e40901092e709199411919540591974094197.09,
* 197e78919940%49200e329201eT392034399204430920494309205431
* 236458920 T03u9209e¢30921 140352110079 211.099212e829214.09,
¥ 21i2¢409216e819210e¢5069219e169219¢169220629121 509224486
*® £E4e209024009092280 6819220681/
DEN=AX/FK

NUM=XX+1.




IF(NUM.GT.200) GO TO 1
XL=A(NUM) /UEN
AU=A1{NUM) /DEN

50 TO 2
XL=FR-1.90*SQRT(XX)/VEN
XU=FR+1.96*%S5URT(XX)/DEN
RETURN

END

94
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SUBROUTINE PTVAL(T ¢nOFyPy 1)

FOR A GIVEN T VALUE WITH NOUF DEGRE:S JF FREEODUM THIS SUBRUOUTINE

RETURNS A PVALUE, I=0 IF CQUAL Tu,I1=-1 IF LESS THAN,I=1 IF

GREATER THAN, IF NOF OREATER THAN 30 T INFINITY USED

EQUIVALENCCE(X(191) gAlLg1ld) 9y (A(L1y12)4B(iyl))

OIMeNSTIUN A(31411)90(31,42)

DIMENSTUN X(31413),4(13)

JATA [/ogpo81.7'.61‘5yo41.51¢2'ol’.051 eUZyeUlyes 001/

DATA A/e1539e1429613T9e134501325¢13192%0130U93%,129,6%.128,13%,127,
* el1209e3259ed899elTT302T1 36267102059 020539e62681026192%4260,2%,259
3% e25895% 25T 39%02569425351 051094453 04241¢41%944089.4049.402,.399
F9a3989e3971e3969e3929039%44%639343%,39293%.39195%0390,4%.389,.385,
¥ 72714017 5e5649e5099655910655510549945409 543965429540, 4539,.538,
* 05379105309 e93592%e033992%.53333%.53254%.53193%.5301e524%91e9816,

* o?Oby.?‘?lv.727|c715107111.1061o7031c70030697'.6951.09‘99-092'06911
* .b‘?O..b&‘i,d*.bSd, nQB?pZ*-OBOQ2*.685’3*.08413*-683,.674,1.3761
Flad0lpeI9789069411e632U9e9069e09010889)eB8839.8799e8T094873,4.8709.868,
* .Bbu,.SUS..8b3,.8c’>2,.801,.800..859.3*.&58, L¥ 85609 2%4855,2%,854
¥y o84291e9603910638091425091015091015051e13491.11991.10851.100,41.093,
* 1608391603391 407991e0761ie07491e07131e00991.00731.06691.06491.063
¥9le0Ll9la00091e05991e058751e09891605791e056514055541405551.036,3.078
*.l.d8o'l.b58,l.>33,1.476;‘1.‘9‘10.L.4l5'l-397.1.383,1.372.1.363.1.356
F9le35091e34591e341 9163379165339 1e330U91 e32891632591e32391432141.319
% 9103189163109 1e¢31591e31491e31391e3119143109L028296031492.92092.353
H92013292¢31591e94391e¢839591480U091e83391e81l11e7969178291.77191.761
*9leT5391le74691e74091e¢73491072991 6725916719l eTlV9leTlayleTllyl.708
*,l.7C‘b11.7.)3,l.701,i.o99'l.697pl.645,12.703,&.303,3.18212.776,

¥ 2a5T192e99792e30592430692620292e62¢892e20192417992e160926145452.131
¥92e12092e11092¢10192609392603652e08092e07492406992e06492.060,52.056
* 920052920989 2¢04592e04291630U093531682196.96594.541433.74793.365,
%3.14312e¢99312489692.82192e¢T704320eT1892.68192e05092.62432460292.583,
*2.507,2.552,&.559.2.5/;612.316,2.bOd,c‘.DOO,é-492,2.485,2.479,2.473,
240192402920 45T7492.326/

JATA B/03e05719692515e84114e0U494e03293070713e499934355,3.250,3,16
93 341U6936055903601292697792¢94752e92192:89892e87892.86192.845,02.8
$3192481992.80792e79792478732eTT992e77142.70392.75692.75032.576,4636
# 00293145989 12e94298461096686995099915040815¢041¢4078L74e58734.437,
¥4.318944221194¢14C14.07394.01593096593692213.068393.85093.81943.792,
341067134745 934672593.707913.6730903.6071493465993.04643,291/

1=0

J=NDF

IF(NDF.6TS30) J=31

IF(T.LTX{J,yl)) GG TU 4

IF(T.GT.X{(J,13)) 63 TUu 5

D3 1 M=1,13

IF(TLEX(J9M) IGO0 T3 2

CONTINUE

M=13

LF(T.EQeX(JyM}IGU TU 3

P=Z(M-1)=(T=X{JoM=1) )/ UX{IsM)—X(JoM=1) )%(Z(MM-L1)=L(M)}

GO TJ 99

P=Z(M)

GO TO 99

I=-1

P=£(1)

GJ TU 99

I=1

P=2(13)

RETURN

END



96

/ *

‘/LINKSSYSIN vD *

INSERT HER& HEA DECK FOR EZPLOT

/%
//G0.FT52F001 OO0 UNIT=SYSCP
//GD.PLOTTAPE DD UNIT=TAPET7,VOL=SER=25,LABEL=(4NL)}DISP=0LD

//GO.FT50FQ01 DD *

INCLUDE DATA HtRE

/¥

//



FORWARD MUTATION

104

108

10-8

BIOS. GROUND (73-2)

VS BIOS. PHASE B GROUND VERICLE

o
I;";
\\\éx
I

1073 2
DOSE

A= 73 - 2
A = 0.18598254t-08
B =  0.12634354E 01

o 89 - 2

D
1"

0.48635620E-08

lws)
i

0.11175451E 01

T BETWEEN SLGOPES
= 1.09

WITH 12 OF

P = .298

F DBISTANCE
1.95

WITH1 AND 13 OF
P = .189

COVARIANCE

B = 0.11907187E 01
SE = 0.67448199E-01
OF = 13

L6
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Order of input to 360:

360 job

Calcomp

(1)
(2)
(3)
(4)
(5)
(6)

(7)

card:

Program

S cards in order by cols. 2-3

80222 cards for experiment (isolate range cards)

Deck 02 Cards 3, 4, 5, 6 in any order

END card (cols. 1-3)

Repeat of (3), (4), (5) for as many experiments or designs as
necessary

/* and // cards at end of all data

Tape 25 pool plot (7), program disk = 666666

request card:

Black ink, plain paper

Maximum no. of plots = (no. of experiment-designs) X 40.
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REQUEST FOR MUTANT ANALYSIS

Date Submitted

Date Returned

TO:

FROM:

SUBJECT: Mutant Analysis

For Experiment No.

Deck 02, Cards , , )

PLEASE SEND

[] Listing, One Copy : Two Copi