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\620 PROBIT ANALYSIS PROGRAM 

Georgia Lee V. Meivin 
IBM Corporation 
2330 St. Paul Street 
Baltimore 18, Maryland 

Modifications or revisions to this program, as they occur, 
. will be announced in the appropriate Catalog of Programs 
for IBM Data Processing Systems. When such an announce
ment occurs, users should order a complete new program 
from the Program Information Department. 
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HErnOD: The ::lethod describej in D. J. Finne", Probit :nalvsis, 
C3mbriige University Press, is used in this program·. 
no:ation follows as closely as possible that used in 
?O?,TR;';:, "E~r' is equivalent to ?innev's "n", S~;i:{2 is 
~nwx~; such c~anges should be f~i~ly obvious). An 

mation of a = 3, 0 = 0 is used in the iteration. 
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is approximated by a modification of a 
Approximations !.2£ Digital Computers. 

formula appearing in Hastings, 
The approximation is: 
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a l - 0.22583685, a2 
-0.25212867 

a = 1.2596951, 
3 

a
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- 0.94064607. 

a
4 

= -1.2878224 

9 s 0.23164189 

The ·probit slope, b, is iterated until the relative error 
(New b - old b/New b) ~ .0001 or until 13 iteration, are completed 
if the slope does not converge in fewer cycles. Thi. accuracy may be 
altered by changing the constant in the statement IPSLN = 1. E-4 or 
the maximum number of cycles may be changed by altering the state.ent 
DO 4 J = 1, 13. 

~: The program outputs include the probi~ equation (Probit c 2 

t b (log dose», 
cili-square and the associated degrees of freedom, and the 
log of the expected dose, the expected dose, with 95~ con
fidence limits on both, for a maximum of 10 levels (e.g. 

ED50' ED ); those levels chosen are a part of the input 
98 data. 
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RECOMPlLATION: If'it is desired to recompile the source program for use 
on a basic machine or to change any parameters the following restrictions 
must be observed. 

a. Two extra subroutines are required. ABS refers to an ab
solute value subroutine. HEAD refers to a sped.al purpose 
subroutine for printing the long alphabetic heading line. 
Symbolic listings of both subroutines follow the listing 
for the main program. They mus t be added to the FORTRAN 
subroutine deck according to the directions supplied in 
the FORTRAN write-up. 

b. If the punched card output option is desired, FORTRAN must 
be modified to allow 80 columns of output. See 1620 
Technical Bulletin # 115 (Technical Digest No.: 1620-
PRG-20.44). 

c. If the prograa is inteuded for a paper tape lUchine, output 
!lUst be on the typewriter or the source pmgr __ t be 
changed so that all "PUNC."stateaents read "~ TAlE". 
All "READ" statements !!!!! be changed to "BEAD TAPE" or 
"ACCEP1'"' • 

INPUT DATA: 

c 

1. One card containing AI - ,,;'1n F,.type notation. 'l'IaU. c.-.I 
is COlUltant mel .wit be uaed with. every run. It 1a 1act.iecl 
with the pmgr_ cleek. 

2. One card containing K in cc 1-2. Tbis is the 1WIIber of P 
value. for Widt D COIIIp&tationa are desired. If .. st be 
lID integer ~ 10. 

l. • carda c:cmtainiDg OP and Of (1 pair per card). "OF" 
t. the "1'" value OIl the printout and "Of" 18 itS 
aaaociated pr.bit. 

cc l-l OP 
cc 4-11 or 

a.tt. vallla ... t be in Ploatiq-point. 
"-type D&u,f!:1.oa. 

Tbe input carda a1~t!l~ deecdbed r...u c:oaataDt for 
anyone tun. Follcndlla these are the data carda for 
each uaay. 

4. OIle card with title f-.»r aasay in cc !,-20~ 
nus aay be • III&XiIIuIIl of 20 a1phsnumedc characters., 

.. .-.1' 

3 

~: 

() 

5. 

6. 

One card containing N in cc 1-2. 
of dosage groups for the assay. 

N is the number 
N must be an integer 

~ 50. 

N carda containing the following information for each 
group: 

cc 1-3. D (The dosage level); 
cc 4-8. R (The no. of subjects reacting); 
cc 9-16. EN (the no. of subjects in the group). 

All three values must be in floating
point, .. -type notation. 

The data for any 1D11Bber of assays (4,5.6 abne) .ay15au..o 

ThGi fOr1ll8t of the typed output is su.. with tbe .... 1. )mttJlaa. 
The typevrl ter is progr_d to space te • new .... "&n 
begi.aa1Jls the next usay. Card output fa _ ~ ",Ucate 
of typewriter output including bl ... can. WIltlaia die ..,. ef 
the pntbles (but not the page apadua at tile .. ) .. dlat _ 
8O-fJO U.tiD! OD the 407 will pradll_ _ _ a.-. _ die 
typed output. 
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S-'l..MPLE INFCT 

.22583680 .25212870 1.25969510 1.28782250 .94064610 
6 
1. 2~6737 

16. 4.0055 
30. 4.4756 
50. 5.0000 
84. 5.9945 
99. 7.3263 
PR:S IT EXAMPLE 
4 
5. 1. 10. 

10. 3. 10. 
25. 8. 10. 
50. 10. 10. 
PRCSIT EXAMPLE 2 
5 
1. 1. 10. 
5. 1. 8. 

10. 1. 4. 
25. 10. 20. 
50. 35. 40. 
PRCSIT EXAMPLE 3 
5 

35. 9. 10. 
20. 14. 20. 
10. 4. 8. 
S. 6. 20. 
1. 2. 10. 

PRCBrT EXAMPLE 4 
5 

1.0 1. 10. 
1.5 4. 20. 
Z.O 10. 40. 
5.0 6. 10. 
10. 5. 5. 

5 

P~:31 T EXMIPLE 1 

PR:BIT = +1.119 +3.4s8L:G D:SE 

D.F. 

+2 

CHI-SQUARE 

+.4792 

95 PER CENT C:NFIDENCE LIMITS (NCN-SIG. CHI-SQ.) 

P LeG ED(P) LCWER UPPER ED(P} 
+1. +.4493431 +.0893390 +.8093472 +2.8141 

+16. +.8344083 +.6291276 +1.0396891 +6.8298 
+30. +.9703290 +.8036265 +1.1370315 +9.3396 
+50. +1.1219495 +.9737812 +1.2701178 +13.2418 
+84. +1.4094907 +1.2086184 +1.6103630 +25.6738 
+99. +1.7945559 +1.4110"'66 +2.148.6952 +62.3097 

6 

o 

LCWER UPPER 

+1.2283 +6.4468 

+4.2572 +10.9569 

+6.362" +13.7098 

+9."1"1 +18.6259 

+16.1665 +1tO.7720 

+17.5617 +140.8300 



PR:SIT EXAMPLE 2 

PR:SIT = +3.015 +1.679L:G O:SE 

OJ. 

+3 

CHI-SQUARE 

+6.0823 

95 PER CENT C:NFIOENCE LIMITS (N:N-SIG. CHI-SQ.) 

p L:G ED{P) L:WER 

+1. -.2035168 -.9502609 

+16. +.5896205 +.1790390 

+30. +.8695828 +.5659155 

+50. +1.1818830 +.9707824 

+84. +1.7741454 +1.5233253 

+99. +2.5672828 +2.0100974 

o 

UPPER 

+.5432272 

+1.0002019 

+1.1732502 

+1.3929836 

+2.0249655 

+3.1244682 

-7 
I 

ED{P) 

+.6258 

+3.8870 

+7.4059 

+15.2013 

+59.4491 

+369.2179 

L:WER 

+.1121 

+1.5102 

+3.6805 

+9.3493 

+33.3676 

+102.3522 

PR:a!T EXAMPLE 3 

PR:SIT = +3.767 +1.352L:G O:SE 

O.F. 

+3 

CHI-SQUARE 

+2.1531 

95 PER CENT C:NFIOENCE LIMITS (N:N-SIG. CHI-SQ.) 

UPPER P L:G EO(P) L:WER UPPER ED(P) 

+3.4932 +1. -.8086213 -1.8001502 +.1829074 +.1553 

+10.0046 +16. +.1761488 -.3140370 +.6663347 +1.5001 

+14.9021 +30. +.5237539 +.1859431 +.8615647 +3.3400 

+24.7163 +50. +.9115099 +.6724800 +1.1505399 +8.1566 

+105.9169 +84 •. +1.6468711 +1.2090628 +2.0846794 +44.3477 

+1331.8895 +99. +2.6316413 +1.6992081 +3.5640745 +428.1947 

)? 

CJ 

L:WER UPPER 

+.0158 +1.5237 

+.1J852 +4.6380 

+1.5344 +7.2705 

+4.7041 +14.1429 

+16.1831 +121.5288 

+50.0274 +3665.0043 

c 
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PReB.1 T EXAMPLE 4 

PRCBIT • +3.58S +2.6S8lCG DCS£ 

D.F. 

+3 

CHI-SQUARE 

+1.0789 

95 PER CENT CCNFIDENCE LIMITS (MeN-SIG. CHI-SQ.) 

P U:G EO(P) LCWER 

+1. -.3429391 -.7032123 

+16. +.1580888 +.0127159 

+30. +.3349421 +.12'"01 

+50. +.5322233 +.382~933 

+84. +.9063578 +.5994673 

+99. +1.4073858 +.8590527 

UPPER ED(P) LCWER 

+.0173341 +.4540 +.1980 

+.3034616 +1.4390 +1.0297 

+.~7741 +2.1624 +1.6638 

+.6819532 +3.4058 +2.4126 

+1.2132482 +8.0604 +3.9761 

+1.9557189 +25 .5497 +7.2285 

COMPUTER 
TECHNOLOGY 

o 

UPPER 

+1.0407 

+2.0112 

+2.8104 

+4.8078 

+16.3398 

+90.3064 

0PUATDr; lNSTlWCTlOHS 

1. Set Couo Ie Sv1tcbea 

COl!SOLE SVITa 

1 

2 

!!! 

Progr_ paua-es 
after each assay; 
push start to con
tinue 
Punched outpu t 

3 Hot used 

4 Not used· 

o 

m 
Progr_ aiDS 
collti1lUOUaly; DO 

last card test 

Typed output 

2. For typed output, typewriter .. rgiDS IIUst be set to 
allow for at least 80 characters. No tab stopa are 
necessary. Set to.double space. 

3. Set parity and I/O switches to stop, overflow switch 
to progr_. 

4. Clear Storage: 

a. Press reset 
b. Press ~t 
c. Type 'i'6'OOOio 00000 
d. Press release aad start 
e. When c~reS8 Tt;;tant stop 
f. Press ~ 

5. Place program deck in card reader. press ~. 

6. When program is loaded, message "load data" will be typed. 
Place data package in card reader, press ~ gm and 
and ~ ~. (If desired. the data may be placed 
directly behind the program when program is loaded. When 
"Load data" is typed, press Console Start only). 

7. If a number of assays are to be run switch I may be left 
off and turned on as last assav starts. If switch 1 is 
off when reader .runs out of ca~ds. machine will hang up 
with reader no feed light on. 

8. If it is desired to ch·ange values of OP between assays, 
the reader must be emptied of cards and the complete 
data package as described in Input ~section placed in 
reader. Press~,~, tvpe 49 08300, £e~ and 
llill· 
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e~~gg C 
n8300 
l58324 
~8396 100 
~8438 
08462 101 
~R484 
~A496 1 
<18616 102 
n8644 2 
08656 103 
r18720 
08744 
~8756 
08828 104 
08860 
08944 3 
n9040 
09064 
09088 
09100 
0'9124 
0'9148 
0'9172 
0'9196 
09220 
(19244 
0'9256 
~9328 
t19424 
0'9492 6 
09552 
r59636 23 
0'9792 60 
r59860 8 
<19896 9 
0'9980 
T0112 
T0148 
T0220 
T0268 
T0376 
T0436 
T0520 5 
T0556 
T0592 
T0628 
T0688 
T0748 
T0784 
T0844 
T0904 
T0928 
T0996 4 

PROSIT ANALYSIS 
DIMENSION X(SO),P(SO),OP(10),OY(10),EN(SO) 
EPSLN =1.E-4 
READ 100, A1, A2, A3, A4, A5 
FORMAT (F9.8, F1'.8, F11.S, F11.B, Fl1.B) 
READ 101, M 
FORMAT (12) 
DO 1 I - 1 ,M 
READ 102, Ope,), OY(I) 
FORMAT (F3.0,F8.4) . 
READ 103, 
FORMAT (20H ) 
READ 101, N 
DO 3 I &:: 1,N 
READ 104, OJ R, EN(I) 
FORMAT (F3.0,F5.0,F8.Q) 
P ( I ) =R/ EN ( I ) 
X(I) = .43429448 * LOG(D) 
A = 50 
B = O. 
DO 4 J = 1,13 
SNW= 0 It 

SNWX =0. 
SNWY=O. 
SNWXY=O. 
SNWX2=0. 
SNWY2=0. 
DO 5 I = 1,N 
T = A + B * X(I) 
TE = (T-5.)*(T-5.)*.5 
If (TE-12.S) 6,5,5 
z = .3989423 * EXP(-TE) 
U= 1./(1.+.23164189* ASS(T-S.» 
PW = ««A5*U-A4)*U+A3)*U-A2)*U+Al)*U*Z *1.414214 
IF (T-5.)9,8,8, 
PW = 1.-PW 
Y = T + (P(I)-PW)/Z 
W = z*Z/(PW*(l.-PW» *EN(I) 
SNW = SNW + W 
SNWX = SNWX + W*X(I) 
SNWY = SNWY + W*Y 
SNWX2 = SNWX2 + W* X(I) * X(I) 
SNWY2 = SNWY2 + w*y*y 
SNWXY = SNWXY + W * X(I) * Y 
CONTINUE 
XBAR = SNWX/SNW 
YBAR == SNWY/SNW 
SXY = SNWXY - YBAR * SNWX 
SXX = SNWX2 - XBAR * SNWX 
BNXT = SXY / SXX 
A == YBAR - SNXT * XBAR 
U == ABS«BNXT-B)/BNXT) 
B = BNXT 
IF (u-EPslN) 7,7,4 
CONTINUE 
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Tl032 7 
Tl068 
T1176 
Tl212 
Tl248 
f1284 
T1304 70 
T1316 
f1352 105 
f1436 106 
T1564 
f1600 
T1612 107 
f1732 
T17qo 71 
T1752 
T1788 
T1824 
T1836 72 
T1860 
T1872 
T1944 
T1980 
TZ076 
TZI12 
T21Jt8 
TZI96 
T2244 
"2292 
T2312 80 
TZ432 109 
T2484 
T2492 81 
1'2612 12 
TZ648 
"2668 13 
T2680 35 
"2700 36 
TZ736 
T2748 30 
T2796 110 
"2818 37 
"2826 

o 

N = N-2 
CHI = SNWY2 - YBAR * SNWY - SXY * BNXT 
W = 1. / SXX 
SNW = 1. 1 SNW 
Y = l./B 
IF (SENSE SWITCH 2) 70, 71 
PUNCH 103. 
PUNCH 105, A, S, 
FORMAT ( !8HPROSIT =F7.3,F7.3,8HLOG DOSE/) 
FORMAT(25H D.F. CHI-SQUARE!13,13XFB.4/) 
PUNCH 106, N, CHI 
PUNCH 107. 
FORMAT(48H95 PER CENT CONFIDENCE LIMITS (NON-SIG. CHI-SQ.» 
GO TO 72 
TYPE 103. 
TYPE 105. A. B 
TYPE 106, N. CHI 
TYPE 107 
U = HEAOlU) 
DO 12 I - I,M 
D = (OYCI) - A ) * Y 
R - 0 - XBAR 
SX _ Y * SQRT{SNW+ R*R*W) * 1.96 
OU - D + SX 
OL - 0- SX 
DE = EXP (2.3025851*D) 
DUE - EXP (2.3025851*DU) 
OLE - EXP (2.3025851*DL) 
IF (SENSE SWITCH 2) 80. 81 
PUNCH 109, OP{I). D. DL, DU. DE. DLE. DUE 
FORMAT(F4.0, F13.7. F13.7, F13.7. F12.4, F12.4. F12.4) 
GO TO 12 
TYPE 109, OP(I), D, OL, DU. DE. OLE. DUE 
CONTINUE 
IF (SENSE SWITCH 1) 13, 35 
PAUSE 
IF (SENSE SWITCH Z) 37. 36 
M - 15 - H 
DO 30 I - I, N 
TYPE 110, 
FORMAT (I) 
GO TO 2 
END 

15 
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PROG SW 1 ONFOR SYMBOL TABLE, PUSH START 

T9999 SIN 
T9989 S INF 
f9979 COS 
T9969 COSF 
T9959 ATAN 
T9949 ATANF 
T9939 EXP 
T9929 EXPF 
T9919 LOG 
T9909 LOGF 
T9899 SQRT 
T9889 SQRTF 
T9879 ABS 
T9869 ABSf 
T9859 HEAD 
T9849 HEADF 
"9839 X T9349 
T9339 P T8849 
T8839 OP T8749 
T8739 OY T8649 
T8639 EN T8149 
"8139 EP5LH 
r8129 Tooooooo01 
TB119 ~100 
T8109 ~100 
T8099 Al 
T8089 A2 
T8079 A3 
T8069 A4 
T8059 A5 
T8049 ~101 
T8039 Ihol 
1'8029 H 
T8019 Gool 
IB009 I 
D999 Dl02 

ft989 D102 
979 Dooz 
969 al03 

17959 DI03 
17949 M 
17939 lJoo3 
1'7929 1104 
T7919 ~104 
·T7909 D 
T7899 R 
T7889 lJoo 
T7879 1i342941t8Uo 
T7869 A 
T7859 ~OOOOOOOUI 
T7849 B 
T7839 nbeooooo§§ 
T7829 1Joo4 
T7819 J 
T7809 SHW 
T7799 SNWX 
Tn89 SNWY 
"7779 SNWXY 
r7769 SNWX2 
T7759 SNWY2 

lb 
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T7749 (leos 
T7739 T 

f7729 T£ 
T7719 001 
T7709 ~03 
T7699 ~OOOOOOOOO 
T7689 T2500000n2 
T7679 ~006 
T7669 Z 
T7659 !9894230~O 
T7649 u 
T7639 TOOOOOOOOl 
T7629 !316418960 
T7619 ~23 
T7609 PW 
T7599 &14 
T7589 T414214001 
T7579 no60 
T7569 &>09 
T1559 GooS 
T7549 Y 
T7539W 
T7529 XBAR 
T7519 YBAR 

fi509 SXY 
7"," SXX 

489 SNIT 
T7"79 lJooZ 
I7469 D007 
T7459 CHI 
t'7"9 (fo70 
f7&t39 lio71 
17429 UtOS 
~9&lgg 

Jmi
9

1t06 
89 t07 

73791'Q1 

I
T7369 

" = 
51 

73"3'~ 29 DU 
7319Dl 

T7309"0£ 

m"299 t30258S1Gl 
. 89 DUE 
279 OLE 

17269 UG80 
1725"9 11081 
T7249 ~109 

B239 1109 
229 f.f613 

T7219 &'J3S 
1'7209 11031 
T7199 {fo,36 
f7189 lin~ 
T7119 {Jo30 
f7169 !Jlto 
1"1159 ~110 

SW 1 OFF TO IGNORE SUBROUTINES, PUSH START 

PROCESSING COMPLETE 17 

c 

/ ~ 

CJ 

.--......... ~ ... ----

ABSOLUTE V AU:E SliEROUTU;E :- ,\ilS 

DORG 5000 05000 

I'D *+19, HEM,a 05000 25 05019 00400 

TF *+7.3, 19989~20 *N,a 05012 26 05035 1986~ 

TF FAC. *-* 05024 26 00060 00000 

TF ,*35. *-1. 01 05036 26 05071 05035 

-SM ,*23. 2. 010 05048 12 05071 00002 

TF FAC-2. *-* 05060 26 00058 00000 

CF FAC-2 05072 33 00058 00000 

U 05084 42 00000 00000 

FAC OS ,60 00060 00000 

HEM OS .400 00400 00000 

NN DS ,7 00007 00000 

N DS ,NN-l 00006 00000 

DEND 

If AIS is not the seventh" subTO\ltiDe in the FOllTIAN 

_~ti!le deck, the syabol NN aat be recleflaed appropriately. 

is 
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C) 

ALPHABETIC fIEADWG S1.li:.::tOVn;'F - :E; D 

DORG 5000 05000 

BC2 PUNCH •• 0 05000 7+6 05044 00200 

RCTY 05012 34 00000 00102 

WAIT HDNG. ,0 05024 39 05071 00100 

B STFLG, ,0 05036 49 05068 00000 

DORC *-3 05044 

PUNCH WACD HDNG •• 0 05044 39 05071 00400 

STFLG SF 51 05056 32 00051 00000 

BB 05068 42 00000 00000 

DORG *-9 05070 

HONG DAC 40, P LOG ED (P) LOWER UPPER 

05071 40 x 2 

DAC 41, ED (P) LOWER UPPER @ 

05151 41 x 2 

DEND 

If the program is recompiled for a paper tape machine. 

the instruction at 05044 must be changed to J9 05071 00200. 

19 
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LISTBGS 07 LURA SUBR01.JTI~IES AS INCLVDED 1:\ 70R7Rt' .. 't SUBaOUTl:~E 

DECK 

ABS - 7th Subroutine 

10 I 0 10000 

2505019004001260503519869 260006000000;260507105035 120507100002 .oolO~S0600IoOOI 

260005800000;330005800000 42. 

00086 

HEAD - 8th Subr.outine 

11 
! 

460504400200 340000000102390507100100'490506800000i+ 

390507100400 320005100000 420000000000 + 
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