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INTRODUCTION 

Two university level statistics professors and an inter
nationally known measurement specialist have combined 
their talents to write these USEH FRIENDLY programs 
for ALFAGRAFICS. Between them, these scientists have 
over sixty years' experience, and have served as re
viewers and/ or members of the editorial boards of some 
of the most prestigious journals in their respective fields. 
They have also authored many original articles in the 
field of statistics and behavioral science. 

The programs in this book are designed primarily for 
the research worker in behavioral science, and second
arily for the teacher in these fields. The programs may 
be divided into three main classes. 

The first class of progra.ms are the distribution function 
programs, #1 through 417. They have been written with 
the primary goal of being as accurate as possible. Thus, 
the direct and inverse normal, chi square, t, and F dis
tributions are written flo that the obtained probabilities 
will be in error no more than one unit in the ninth decimal 

Within the limitation of accuracy, the programs 
were written to execute rapidly. The equations for the 
direct distributions are based primarily on equations in 
the U.S. Department of Commerce Handbook of Mathe
matical Functions, edited by Abramowitz and Stegun 
(Vol. 55 of the Applied Mathematics Series.) The inverse 
functions are based on Newton's Method, and on other 
approximation methods developed by the authors. Thus, 
the inverse distributions are considerably more accurate 
than those generally found on much larger computers. 

The second class of programs are the data analysis 
programs, 418 through #14. These encompass the most 
common one and two factor randomized groups Analysis 
of Variance designs and Multiple Regression designs. 
Statistics based on 2x2 tables , such as chi square, and 
the contingency, phi, and tetrachoric correlation coef
ficients, and statistics based on two groups, such as 
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the t test, and the point biserial and biserial correlation 
coefficients, are also included. 

The third class of programs are general utility pro
grams of use to the instructor; #15 through# 19. These 
include a program for alphabetizing a list of names, a 
program for determining the frequencies, centile equiva

lents, and normalized T scores for a set of raw scores, 
a program for finding the average or weighted average 
per cent correct on a series of examinations, the average 

or weighted average of a set of raw or converted scores, 
and the average or weighted average of a set of letter 
grades. These programs can be used in setting up 

classes, averaging grades, and determining relative 
standing of class members, as well as in prmiding feed
back to students. 

The program for averaging letter grades can also be 
used to determine a student's grade point average. The 
program is set up on a standard 4. 0 grade point system, 
but provision is made so that the program easily converts 
to any other grade point system, simply by entering the 
number of points for a "C" and the number of points for an 
"A" when prompted by the computer. 

Seventeen of the nineteen programs were written so 
that they can be run without the use of any peripherals 
whatsoever-- i.e. - with the basic pocket computer, 
without extra memory and without printer or tape recorder. 
Many of the programs contain an option that allows you to 
print out the results on your command, in the event you 
have a printer. Even those programs which don't print 
the results can be easily modified to provide hard printed 
copy at the printer simply by replacing the "PRINT" state
ments with "LPRINT" statements. 

All of the programs have been tested in various ways; 
s~ch as entering problems from standard texts and check
ing the results given by the computer against those given in 
the text; entering distribution values and checking the re
sults against standard tables, and even occasionally by 
checking the computer results against work done by hand. 
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As might be expected, often when discrepancies were found, 
it turned out to be the hand-worked examples that were in 
error. In fact, we even found a few errors in standard 
texts! 

The Analysis of Variance programs and Multiple Re
gression programs follow the terminology found in most 
standard textbooks. However, in writing the programs, 
the texts used most directly were: Myers, Jerome L., 
Fundamentals of Experimental Design, 3rd ed., Allyn and 
Bacon, 1979; and McNemar, Quinn, P!3ychological Statis
tics, 4th ed., Wiley, 1969. 

The layout of the programs is very simple. The left 
hand page gives the equations, purposes of the program, 
etc., and gives a worked example for each possible use of 
the program. The right hand page gives a printout of the 
program. 

This is the first edition of these programs, so natural
ly there should be ample room for improvement. If you 
can think of any additional information, prompts, etc., 
that you would like to see incorporated in the programs, 
please feel free to write ALFAGRAFICS, and we will try 
to incorporate your suggestions in future editions, If we 
incorporate your suggestions, we will give you credit, and 
also give you a copy of the revised programs. 

If you can think of ways to increase the speed and acc
uracy of the programs, or to increase the speed without 
sacrificing accuracy, we would like to hear from you. If 
we use your suggestions. we will give you credit in our 
next revision, and will also send you a complimentary copy 
of the revised book. 

Incidentally, our book is being revised constantly. We 
originally had sixteen programs, and these have now been 
extended to nineteen. We are writing new programs all 
the time. We will try to keep you informed regarding any 
new programs that become available. Also, we would be 
happy to hear about any types of programs you would like 
us to write. We want to be as helpful to our customers as 
we can. 



We hope the programs that follow will be useful to you. 
Happy computing! 
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NORMAL DISTRIBUTION: 
Direct and Inverse. 

EXAMPLES: 
DIRECT; given z=l.l8, find£ and!· (U through #8 below.) 

INVERSE; given P.,, 975, find~ and!· (#9 through #14 below,) 

! INPUT 

1 rm}j=rz-·--··· 

3 v[Rlny 

4 L 18 (it;_li[EJ 

5 y~ 

s z (i5ITETIJ 

2.1p~ 
. B l 1- P J:I1:I:l:ID 

9 1 mril z 

t3 Y\If:IDil 
-~~ ~-----·---

14 p ff[f.Eill 

.ll.EADOUT l , L"i:Ptff l 
NORMAL DISTRlBtrl'lON: 

DUlECT(D) 0IIlNV!:."11SE(l): 

P(l. !8)~8. 809998925E-O 1 

1. 988631194£-01 

l,l& 

8, 809998925£-0l 

1.190001075£-0l 

NbRMAL DISTR!l!trr!O!'I: 

DUtf:CT(D) OR INVER'5£(!): 
-----+--l-----------+------·--------1 

Z~l. 959963984 

5, S44r,0701E-02 I 9. 74999999~·E---O-l-----l·-+------1!--------
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MEMORY 
Program listing. 

CONTENTS 

A 
10:Y~EXP <-Z*Z/2) ·-

B 
/I (2tfl) c 20:W=Z:N=1:D=Z:U= 

._Q.__used __ Z*Z 
30:N=N+2:D=D*U/N: E 

W=cW·+O F 
40: JF ABS D<lE-9 G THEN G0 

H 

I 

50:GOTO 30 
I 60:W=W*Y:P=W+.S 

70:RETURN ,J 

I 
80: INPUT "P:''; Q K 
90:Z=<Q-.5)/.4 L 100: GOSUB Hl 

M I 1J0:Z=Z+(Q-P)/Y I 

N used 

I 
120:JF ABS CQ-Pl>l 

E-9THEN 100 0 
l30:PR1NT "Z="iZ p area below z j 
l40:GQTO 210 _g desired f-' 
150:"Z":CLEAR : 

H PR 1 NT ''NORMAL 
DJSTRIBUTION:" s 

160: INPUT "DlRECT< T 
D> OR INVERSE< u used 
l ) : ,, ; (4$ v 170: JF A$=" l"THEN w used 80 

180:JNPUT "Z=";Z X 
1.913:GOSU8 JB Y ordinate at z 
200:PR1NT "P<";Z;" z z seore 

):="; p 
2J8:ENO . -

A$-- used 
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Cffi SQUARE DISTRIDUTION: direct and inverse. 

' 

~ ' p 

0 X 

f>ensi:t;j: y:o -f(><) = (V/:t. -I) 

; Uthe~ V=~srj' fr«cbtrr X 
')_(VIz) r( .lf) e (v'IZ.) 

~ x" ] 
T'1-t(C5Y&tl:P:::. f(x)= ;':.: f(x) r + ~ (V·tZX:V-tlf)···(V-tZK) • 

EXAMPIJES: 
DIRECT: given 4 degrees of freedom and chi square=B. 1, find .f. and.!.· 

(Ill through #6 below.) 

INVERSE: given 3 degrees of freedom, and P=.95, find chi square andy. 
(#7 through ,If 12 below.) 

------....--· ·-
N fNPU't READOUT * iNPUT READOUT 

1 lrum x Clll SQUAR£ OISIRlBUTlON: 

1. IDIT:EW DEGREES OF FRE£DOM7 

3 4 ~~n~U DIRECT(D) OR INVERSE(!); 

4 0 fENTEig Cl!l SQUAREm 
~ 

5 B, 1 ffiitL2lj P(S ,l) •9 .120170084£-01 

& y~ 3.52B030a65E-02 

.._2... ~X CIII SQUARE DlSTRlBUTIOli: 

8 ~ DEGREES OF FRE£1)01!? 

9 )~ oiREct(D) oa INVERSE(I)1 

10 1 ltJ;n;lj P-

11 • 95 i£;IT£il1 Cl!I SQUAR£•7.814727896 

12 Y ~n~:.'\1 2. 24088924ll!-02 
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Program listing. 
MEMORY 

CONTENTS 

10:A~V/2:B=A-l:C~ 1 240: INPUT "P·=''; Q ~ used 
X/2 250:X=2*V:tQ H used 

20:Y=XA8/(2AA*EXP 260:GOSUB JB c used 
C> 270:X=X+(Q-P)/Y 

30: JF V>JTHEN 50 280: JF ABS (Q-P»l D 

40:Y=Y,Jn:GOTO 16 E-9THEN 260 E user! 
0 280:PRJNT "CHI SQU F used 

50: JF A--JNT A""B ARE=";X G used 
THEN 70 300:GOTO 380 

H used 
60:A=B:GQTO 130 , 310: "X'': CLEAR : 
70:81=1 PRJNT "CHJ SQU I used 

80:FOR l=lTO 8 ARE DJSTRJBUTI ,J 

90:8].::81*1 I ON:,, K 
100: NEXT 1 320:JNPUT "DEGREES L 
llB:Y=Y,Sl:GOTO 16 I OF FREEDGr17"; 

0 I v J\1 

120:8=8-l:A=A*B I 33B:JNPUT "DJRECJ( N 

130: IF 8=.5THEN 15 D) OR INVERSE< 1-0 
0 l 1): "jA$ :p--Ti(x) 

l40:GOTO 120 ' 340: IF AS="J"THEN q desired !l(x) 
150: Y=Y/A/,fJ1 ! 240 
160:G=l:H=B:E=1:F= 350:JNPUT "CHJ SQU R -

V:Z-=0 ARE=''; X s 
170:E=E*X:F:::F+2 ' 360:GOSUB 30 T 
186:G"'GtF 378:PRJNJ PP("iXi" -u---·--
190: Z=Z+E/G ' )=''; p Vdegrees of fr • 
200:JF Z=HTHEN 220 . 380:£ND 
210:H=Z:GOTO 1?0 

w 

220!P=<Z+1)*2*X'V* X chi square 
y Y ordinate 

230:RETURN z used 

' -· AS- used 
Bl - used 
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T DISTRIBUTION: direct and inverse. 

bf!Y"tt:• cJ y~ce&-. • .Lf = V 
-~ 

~ :Oen..,ittJ = Y• He)" f1(qfXr+ !' .. ') .r. 

1fifv I'C'f:.) ... · .·.' . ·.· 

Defi.u.: 8 ::.t<u•~'(..l:--) 
t" ,,., 

t' F.:w CVt>f .lf: f':: 7 :t :Jin e [I+ f. COS .. 9+·"t- !:.1·"" (V·J} O:>,,...z6 ] 
z z·-··N-z.) 

14" ro-r- lif=l= f'::..!... + e 
z. - 1r" 

"" ror d.f ;1-1 rL'H r:l o..lJ ; 
p::: i :t(:. + ccJ59 [Snre['+jco.s~+--·t z·4--··Cv-3)ccsv·s13J]) 

1r" 1-'5·· ·{v~ t ) 
.~%"Not.::: 'tkt t SI~J"'f IS t- f<>r pc.>/t'tv( t", 

lt.J.fd- fW 1'1e.:JRi:-W( t"'· 

EXAMPLES: 
DIRECT: given 8 di and t:2. 1, find_£. (iH"through #5 below,) 

INVERSE: given 7 df and P=. 975, find 1.· (fl6 through JHO below,) 

~ rNPUT READOUT * rNPtrr READOUT 

------------· t-----------·--.. 
!liD!) s S'rODEN'l'S t: 

2 fl:N!J.!\) DECREJ::S OF FIU!eDOM: 

3 8 @JJJl OIIU!CT(D) OR UIVERSE(I): 

4 0 fE~TER) t• 

5 2.J. ~ F•9. 65S3l23 79£-01 

6 Ull.11 s S11JDENTS t: 

7 II"Tf';1 DEGIU!ES OF l'REE.DOK: 

i! 7 [EiiTEfil DUEC!(O) OR IliV!J!.SE(l): 

9 1~ pu 

10 .97.S (l(trrER/ t•2~ 364624243 

-
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l\IE.MORY 
Program listing. CONTENTS 

50:G:}:F~J:A~J:E= '150:GOTO 470 A •«.crl -
0 46(1; (i;:cfJ(/2 

1-·B used 
50:X=ATN (f/~VJ:C 470:Y~Gt(J4T*T/U)A 

-=COS XA2 -((UIJ )/2)/.[(11 c used 

70:JF U/2-lNT (U/ tV) D used 

2)"'0TI~EN 120 480: RETURN E used 

80:B=2tX/TI:JF V=G 500:1NPUT "P=";Q F used 
fHEN J70 5J0:R"'Q G used 

~30: G=U-l: 0=3 520:JF Q>.STHEN 54 
100:[=£+2: IF E=G 0 H 

THEN 180 I 530:Q.o:cJ•·Q I 
110:F=FtE/DtC:A=A+ 540: T-""(fJ-·.5)/,4 ,J 

F:D--=D+2:GOTO 1 550:GOSUB 50 K userl 
00 560:GOSUB 320 L 

l20:G=U:O=J 570: T-=T·f CQ-P)/Y 
i\1 l30:E=E+2:JF E=G ' 580:JF ABS (0-Pl)J 

THEt~ 160 E-9THHl 550 N 

l40:Fo7 FtD/EtC 590:JF R<BTHEN 610 0 
J50:A.:=A+F:D=D+2: I 600:PRlNT ''t="; T: p calculated P 

GOTO 130 GOTQ ?40 
Q clo<• J60:Z=SJN XtA:GOTO 610:PRJNT "t.:";--T: _p_ 

190 GOlO ?40 R used 

l?B:Z;B:GOTO 190 620: '' S '' : RAO 1 AN : s 
JBB:Z-=2/fl*COS X* ' PRINT "STUDENT T t (or -tl 

SH~ X'j:A-IB s t: ll 
f.-.-~1:. __ 

I 
l90:P,,5~Z/2 63B:JNPUT "DEGREES v ,1 f 200:R£TURN OF FREEDOM:"; 

\V given t value 320:JF V~JTHEN 440 v 
330:JF U=2THEN 460 I 640: JNPUT "OJRECT X used 
340:G'-"1 i (0) OR JNVERSE y f(t) ,, y 

350:K-=<U-+J)/2-J < l) ";A$ z <Pn 
360:G=G*K/(K-.5) ' 650: JF A$=" l "THEN AS used 
3/0:K=K-l 500 
380:JF K)=JTHEN 35 660: INPUT "t=";W 

0 I 670:T-=A8S w 
390: IF U/2-lNT (U/ 680:GOSUB 50 

2>-=0THEN 420 590: JF W<BTHEN 720 
400:G=G/JJ1 700:PR1NT "P=";P 
410:GOTO 470 7J0:GOTO 740 
420:G"'G*HV2 720:PRJNT "P="; l-P 
430:GOTO 470 740:£ND 
440:G-=l/~J1 
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F DISTRIBUTION: direct and inverse. 

1- et': 

~ 
V.< Jf-,,. tif~ xu.oner«C'M"' dctJVU5 <if fre,c~. 
l{t. J.f-, "' t:Ptt: fi<:.,.,,.,_:na.a>r ,u,...._., Cf' fr't:.a:1Pffl:, 
F• el<c. <>G't"ll..tne<t. F va:Ju.e.. 

OH-in.:-: )(." vt. . D F 
;;:;::;v;-;; 

f.,.." e~Nn• q: x"'14:-[t~ 'l.f{l-x)+·"-+ V£l~-n) .. ···(n,...,,~._? (I-X)~] z ........ '(>'1-%) 

r ..... v, rnm: Q• (1-l()"Vt. [!. ¥£-l•)+·" + l!I{Vft>) .... C•HV1•'f) tx,'lf-"'] 
.......... ·cvz-:o 

Fol' v, r..v:. CUJ; ritf'"'e tiP" t'P.n-• (~) • 

Acv~ ): [ '!:.. £6 +S•necos.,[t+ jco:t .. I!H···+ 1·~··--··tv•-:s> cos 111-'e]J · vz.)l ,- )I·S·····(v~-1.) ~ 

.:3Ji · V:t"' I 
4't ' 

[ ' C ~; ')' si•e""""f• ""' M•'••···• -~•-<··-• •,...s} ""' 8(vt,vt): if1r'rC'i:) 3 3·5"· ... (vt-1) ' · 

0 ; Vr=l 

q .. 1- ANt.)+ B(vt,VZ.). 

'-J\AMPLES 
Oi1-ect:", £;ivt:.,t. ri.j1. = t;, ri.fZ= ~ tl:ud.J:3.<f7 j tdi.ra i; .E_f' 

( A"ftjwer: .:set: :>t'~:f'S f t'h-r"OU-f!Ji 6 6eW.U.) 
Ifft.'evse: ~tvcn d..f!-:."5,.dfZ.:: 7 a.,td. <\'= .os; wh.a:t: t-5 E? 

( An~w~r: sr:e . .:st:~ys ?' t:lir""ffh IZ. (u!~·) 

f * INPl!r READOU'l' 

l f1'i!fl F F DIS!IliiUirlON 

l f.Y·T~] df l ~ 

l 6 flt';'lu] df 2 * 

4 a {£;1~m/ Dl!UtCT(ll) OR IIIVERS!(l) 

5 0 (lU!iii!J F • 

6 3. g 1 [11ffiiJ q .. 0.038348359 

1 WID F I' DIS!"RII\UT!ON 

8 ~ dt 1 • 

9 J !!i:rE.RI df 2 -

10 1 [m!:R) IIIIU!CT(D) OR UiYERSE(I) 

u r@® Q • 

12 • 0.5 t:!2IffiJ p • 4.346831384 ., 

. -· 
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Program listing. 
:MEMORY 

Cm•ITENTS 

IB:R~C/2-JNT (C/2 340:JF C<>JTHEN 36 A used 
) fl B uor~d 

20:S~E/2-JNT (£/2 3~~:B=B:GOTO 450 -c used 
) 36(: IF C=3THEN 408 

D 30:IF R~BTHEN 60 370: M"M:f:J*L/K 
40:JF S=0THEN 80 380:l=J+M:J~J+2:K= E USf!d 

50: GOTO 190 K+2 F f value 
60: 1=£/(E+C*F): 39B:JF K<CTHEN 370 c .. 

GOSUB 110 400:N=<E-J)/2:0=[/ II 
70:GQTO 170 i:-1:P=2/J1 

I used 80:1=1-E/([+C*F) ~ 410: IF E=lTHEN 448 
90:K=E:E=C:C=K: 420:P=P*N/O:N=N-J: .T us<>d 

GOSUB 110 0=0-J K used 
100:0=1-(]n(£/2))* 430:JF N>BTHEN 420 L used 

J: GOTO '160 440:B=ltPtSJN T*< l\T used 
llB:J=l:K=E:L=2:M= COS T>r•E 

N used 
1 450:Q=J-fl+B 

120:1F C=2TH£N 160 460:RfTURN 0 used 

13B:M=M*Kt(l-l)/L 4?B:JNPUT ''Q=";X p used 
14B:J=J+M:K=K+2:L= 480:F1=0:SJ=J:F=1 Q tail area, Q 

L+2 49B:GOSUB 10 H used 
150:JF L<CTHEN 133 50B:F2=F:S2=Q:F:FJ s used 160:RETURN +(F2-F J >*<X-SJ 
l/0:Q=<I~<E/2))lJ i )/(S2-Sl) T used 

180:GOTO <160 510:GOSUB 10 u 
l90:U=J<C*F/[):T= 520: F J -""F2: S J:c$2 

... ___ .,, ..... ,,,,.._ __ ._ 
v 

ATN U I 
530:1F ABS (Q-X>>J ..:l!__ 200:JF E<>JTHEN 23 E-STHEN 500 

0 ! 540:PRJNT "F=";F X desired Q 

210:A=2H/Jl 550:GOTO 550 y 

220:GOTO 310 I 550:"F":PRJNT "F D z 
230: l=l:J=2:K=3 ; JSTRIBUTJON" 
2<10:L=C8S T*COS T 570:CLEAR :RADIAN Fl used 
250: IF E=3THEN 300 580: INPUT "df1=";C 
260:M=l 590: JNPUT "df2=";E Sl used 

270:M=M*Jtl/K 600:JNPUT "DIRECT< F2 used 

280:J=J+M:J=J+2:K= D> OR JNVERSE< S2 used 
K+2 ])";A$ A$ used 

290:JF K<ETHEN 270 610:JF A$="l"THEN 
300:A=<T+<SJN T)l( 470 

COS T>tl>t2/l1 620:JNPUT ''F=";F 
310 l=l:J=E+l:K=3 630:GOSUB 10 
320 L=SJN TlSIN T 640:PRJNT "Q=";Q 
330 M=l 650:END 
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DISCRETE TESTS: combinations; binomial; Fisher's exact test. 

Iili?c Combinations: NCR .. Nl 
R! (N-R) l 

!EflB Binomial: P(R) • C PR(l-P)N-R 
N R 

JE~F}F Fisher's exact test: P(A) .. ({A+C)CA)((B+D)CB} 
; A is the 

NC(A+B) smallest 

I A B A+B cell. 

!.C. D C+O 

IA+C B+D N 

EXM!PLES: 
Comb !nations: What is the number of combinations of 200 objects 

taken four at a time? (ill - 4 below.) 

Binomial: On each trial of an ESP experiment, the subject must 
indicate which of three cards is the chosen one (P•l/3). 
What is the probability of 6 out of ten correct choices 
by chance? Six or more out of ten? (#5 -·11 below.) 

Fisher's exact test: What is the probability of the data in Table 1 
below? What is the probability of an·outcome 

~ 
that extreme or greater? (112 ~ 19 below.) 

.. 

·- _.. .... ........... -
I tNPU'r READOtrr· # !NPtrr REA'OOUT 

1 @17 c COiilllliATIONS: 14 U;~QJ A• 

2~ N- l5 2 ~F.R) B• 

3 200 ~ a~ 16 7 @ffiii1 c-

4 4 {i:~ji:f) NCR • 64664950 17 s fttrriR) l)uo 

5 IIDJ] 8 BINOKlAl,: 18 3 [ENTtiiJ P(A•2)•J. 215051205E-02 

6~ u- 19 §iW P(A<•2)•3,488925938E-Q2 

7 10 [1;!fW1 P-

8 1/3 rr;;![J R• 

9 6 mrm:l P ( 6 l •5. 690189 50l.E-02 

10 @-rr]7 P(6 or U:l.'lre)• 

e:t•cuta ltep 11 t 7.656353196£-02 

!.1 , c:tm.:il 7. 656353196£-02 

12 l9:ill F FlSill1 EXACT TEST: 

:13 (ENTrn7 (A•SIIAl.LEST CELL) 
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Program listing. MEMORY 
CONTENTS 

IB:C=l•~~N:B~~ 3~e:~~R•J A 
?.0: IF H><A-B>THEN 4(11:1:GOSUB 10 used 

LET B·-=<A-B> 110: IO..::I=+C*P"R:t:< J-P B used 
31i: IF f3=0THEN ?0 l"(N-R> C used 
40:C=C:t:A/B 420: IF R<tHHEN 390 D used 
50:C!--=A··l:B:=f3-l 13l'l:PRJNT "P(";S; ., E used 
60: IF B>0THEN 40 OR MORt:>-="; J: F 
70: !(£TURN 440: END ~::-------

110:"1=W+X+Y+Z:R-=X-+ 5J0: ''~"'';PRJ NT "10 JS t--;G;------
l:GOSUB 10 HE:R EXACT TEST H 

J20:D=C:"'=W+X:R-=X: '., t--=1=-------
GOSUB 1 0 520: PR 1 NT " ( A=Sf1CIL J 

1.30~£-=C:"l=Y+Z:R-=Z: LEST CELL>" ~K=------
GOSUB J 0 530: INPUT "A="; W 

140:1~£TURN I 540: INPUT "B=" P< t--:L::-------
210: "C":PRJNT "COM 550: !t~PUT "C-="P' M 

BINATIONS:'' · 560: INPUT ''0-=";Z ~N~-us-e~d:----
220: INPUT "N-=";N ; 5713: GOSUB 1!0 . 0 
230: INPUT "R-="; R : 58(1: P-=C'l:£/0 t--;p;---:-.----
240:GOSUB 10 ,, 590:PRJNT "P<A.:·";W used 
250:PRJNT "NCR-=":C ' i'').:";P J--::Q~-~=----
260: END · j 600: U=W R used 
310: ''B":PRJNT "BIN 1 6Hl: IF U-=!HHEN ?00 S used 

OM 1 AL: .• I 620: W=W-1 T I 
320: INPUT "N=";N ' 630:~-=X+l 
331:1: INPUT "P=";P I 64e:v-=Y+l .....-=u:---~:----
3413: INPUT "I;?.:::";R I 650:Z=Z-l V used 
350: GO SUB 1 e I 660: GO SUB J 1 0 w used 
360:j:-=C*PAR*<1-P)~' i 670:P=P+C*E/0 X used 

<N-R) • 680: IF W>0THEN 620 y used 
3?0:PRJNT "P<";R; ·• · 690:PRJNT ''P<A>="i 

)=";F Uj")-=";P Z used 
380:5-=R 700:ENO 
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DICHOTOMIES: 2x2 Tables, and 2 Group Dcsibrns. 

DEF X-- 2X2 TABLES: When frequencies A, B, C, D, arranged as in 
Table 1 when possible, are entered, this program computes the chi 
square for association, X 2; chi squart~ with Yates' correction, YATES 
X 2; the fourfold point, or phi coefficient, PHI; the contingency 
eoeffi.cient, R(C); and the tetraehoric correlation coefficient, estimated 
using the cosine-pi method, R(TET). Table :1: 

- + 
+ A B 
- c D 

DEF G -- 2 GHOUPS: When the frequencies of Y -val ues for each X group, 
arranged as in Table 2, are entered as prompted, this program com-
putes the grourJ means, Ml, M2; group standard deviations, SDI, SD2; 
combined mean, 1\l"T; combined standard deviation, based on N rather 
than N-1, SD(N)T; point biserial correlation coefficient, R(PB); 
biserial cqrrelation coefficient, R(B), and t-test for the difference 
between the group means, T. When all scores are entered for one 
group, enter the value "-1" • Note: the numbtlr of cases in group 
1 = c: the number in group 2= f: the degrees of freedom for t ""c+f-2. 

XGHOUP: 
EXAMPLES: Y SCORE: tH: 2(+} 

Analyze the data in TABLE 2. 10 0 2 
(see steps below. ) 9 0 3 

8 1 5 
Assume Ao:100, B=l50, C'=180, D=90. 7 4 7 

Analyze these data. 6 3 4 

(sec steps below.) 5 8 10 
4 5 9 
3 0 1 
2 2 0 
1 1 1 

TABLE 2 

l}JPUT 
R(A!KlUT H INPUT REA[l01ff 

-~ UEF X ·- l ~BLES 18 1-; tN lf·.H (t>I<VUe ". 
< I\ I ER I·'' 19 ENTUl I" 

2 JUO _!-.~dlR (11• 2() iSfEil ·''1<1"" ~. 
.. 

• J51J _l~!ER IC• ll 12 E1\ ER I"' 

=j d~ lhTT.R I n• I :'_;1__10 ENTIR CHOIJP 2
1 

j •. 

UdlH I-' 2 " .> H2H511·1 -.· ; ... I~fc" ''-"'~' '•"' ~,, Ill )I' Ui'lA ---

f::\LE"._ I f,rrfLS -7 2 • 30. n '5YO/l.i 2'3 IU !X. iR lU 

·=t·· ~~~H! ·-- • .bl2l•I2-IIYE-OI 2T' t.NI LH !"""" l I • 
" .5bi!IRSS~71-Ul :;-· :.1. E~ I L" (lli >4 • '"'' ·" j j .\. 

i [~~~(, 
II.T), • 0.111BSll>l.}3 T.;--(ISILH_ (>\']< /llbLS5L44 

(;HUiJI'S 2i jf.N1TR 1"1"5 '-'"'"'" :.HI•t/1' • l • ?T jlN fi'H 1~1 c- .u I'"""" 

:=g.= r-:·~ f~I~~- l ~ I• 29 jlXIEI< ,, 
""""' (GROUP! •L• '10' (lNTER l~ll•' I• .~ljSLt 'U"/ 

l ~ .. < ~~.~~ ''- ( ')" .~r jF.NTEH l'i!J= .4< /U,.,loE-01 
--- t~>'· lH H!:nu ~ G~t)lJI' UATA ·-· 32 E~ll,H 1"1")':'5. IbiS ''''"E-O. 

!_<> • t~ltK (K)• 3~ jLNTl'R T• ... O>l»~ 
_I 1 E~TlH IG!tU\JI' • 9 • 
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Program listing. MEMORY 
CONTENTS 

10:"X":CLEAR: 3/@:PRJNT "FC'';Y;" A used 
PRJNT "2X2 TAB )="; 
LES: ., 380: INPUT W: CLS B used 

20: JNPUT "Aoc'';A," 390:().=A+W*Y:B=S+Wl' C used 
B"'"iB, ''C=";C, •· Y*Y:C=C->W: J.ooJ+ D used 
O=";D J:GOTO 340 E used 

30:N.coA+B+C->O:U=B* 400:J.-~J F 1 -·d 
C-A*D:V=CA+fJ)t 410:PRJNT "GROUP 2 !::it 

CC+DHCA->CH<B 'II";!;"=''; G used 
>0) 420: INPUT Y: CLS H used 

40: X=N*UtU/V: K= 430: lF Y=-JTHEN 4? I used 
SQR CX/(N+X)): 0 J used 
P.colJ/SQR V 440:PRJNT ''F('';Y;" K used 

50: Y=Nt<ABS U-N/2 )='' i 
H<ABS U-N/2)/ 450: lNPUT W: CLS L used 
iJ 460: O"D+W*Y: [.:c£ +W* 11 used 

50: IF AtBtC*D=f:l YtY:F=F+W: l=J+ N us;-:,d---
T HEN 8 0 l : GOT 0 4 1 0 --o--·-;:;s,::;:i:----

55: DEGREE 4?0: G=rvc: H=B-AtA/ -p--·uscd ___ _ 
70:T=COS (180/( C:H=SQR <H,<C- ! 

SQR CBtC/A/0)+ 1)) _9 uset 
J)):GOTO 90 480:J=O/F:K=E-D*D' R used 

80:T=SGN p F:K-=SQR (K/(F- _§__used 
90:PRJNT "X""2='';X J)) T ~s-;;j __ _ 

160: ~~!~; y" YATES X 490: ;~ ~~:~~~ ~~:6 ~ ~ ·-¥-~u_sc_~(~----
1Hl:PRJNT ''PHJ"'";P : (A+fl)/(C+Fl:M-"' . ...J:..._J.!.sed_ 
120:PRJNT "R<C)"'"i SQR <M,<C+f)) W used 

1< , 500: Q=C/(C+F): Z"<Q X used 
l30:PR1NT "R<TET>= l. -.5)1',4 y used -

";T l 5J0:GOSUB 210 ~~:--...::;;:.::.::----
l40:END 520:Z=Z+<Q--p),y z used 
210:Y=EXP C-ZtZ/2) 530:JF ABS CQ-P))J 

1'1(2*n> E-9THEN 510 
220:V~Z:N=J:O=Z:U= 535:R=<J-G>*SQR <C 

ZtZ I tF)/((+F)/M 
230:N=N+2:0=0*U'N: 540:S=R*SQR <P*<l-

' v=V+O P))/Y 
240: IF ABS O<lE-9 550:T=R*SQR CC•F-2 

THEN 260 l/SQR Cl-R*R) 
250:GOTO 230 560:WAJT 
260:V=V:tY;P=V+.5 570:PRJNT "MJ=";G 
270:RETURN 580:PRJNT "SDJ"'"iH 
300:"G":CLEAR: 590:PRHH "M2"'"iJ 

PRJNT "2 GROUP 500:PRJNT "SD2=";K 
$:" 5J0:PRJNT "MT=";L 

320:WAIT B 620:PRlNT "SO<N>T= 
330: I= 1 "; M 
340:PR1NT "GROUP 1 540:PRJNT "RCPB)=" 

' H jl; 1; I< ;;;tl; ; R -
350: INPUT Y:CLS 650:PRJNT "R<B)oo:"; 
360:JF v~-JTHEN 40 S 

0 560:PRJHT "T-=o''i T 
670:ENO 
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AKALYSIS OF VARL~NCE : equal or unequal groups; one factor. 

This prog ram computes analysis of variance summary statistics for a 
des ign having a single fa ctor , ~. with~ levels, and either the s ame or 
differ ent numbers of subj ects , n(k), a t the k treatment levels . Thi s progr am 
li s ts the deg r ees of freedom (df) , sum s of squares (SS) , mean s quares (MS) , 
and F r a ti os whe r e appropr iate for eac h source of varianc e (SV) . T erminolog\ 
follows Myer s , Fundamenta ls of Ex~r.rimenta l Des i~ , 3rd ed., Allyit and 
Bac on , 1979. 
F IRST EXAMPLE: 

In the exam ple below we have k=4 levels of~. with n= 3 subjects at level 
A(k). 

Summa ry Table from output below: L!'vels: 

Al A2 A3 A4 
sv elf ss 1\IS F 

Total 11 119 
2 6 7 2 A 3 111 37 37 
0 7 9 3 S/A 8 8 1 
1 8 8 1 

SECOND EXAMPLE: 
In the exampl e below we have k=3 levels of!}_, with n=4 subjects at A(1), 

n=2 subjec ts at A(2), and n=2 s ubjects a t A(3). 

l..!.!:.! dS; Summary Table from output below: 
Al A2 A3 sv df ss MS F 
5 1 0 Total 7 17 . 5 
3 3 2 A 2 5 .5 2. 75 1. 15 
3 S/ A 5 12. 0 2. 40 
1 

' 

I 
INPUT READOUT 

I 
. I NPUT 

READOUT 

l ''" ~· A o ::E FACTOR A::OVA: 17 ~f A ONE FACTOR A~'OVA: 
2 l :,Ir:t . r;~~ER Of CRuUPS? lij t. :\ i '~ NUM~EK OF CROUPS? 
l 4 lr:. k E·~UAL :;? ( Y /S} : 19 l It: .. !!! EQUAL iH (Y]N}: 
4 y r • r K 5 SJ ECTS PER CROUP? 2 0 N t. ;.;r·U'.I SUBJECTS IN CPR! • ? 
5 l ~ .. ;r;l SCuR l •1 CROU P <! • ? -- - enter data as prowp t t' d - - -
6 2 r :.i'·"' SCORE u 2 CROU P II •? 21 2 t ·;r ri\ TOTAL DF• 7 

- - - en1 c r da ta •• r o::o r cd - - - 2 2 ~Tr ='., DF(A) • 2 

7 l ' " r:. SCOti.E L') CROU P 14? 21 r . 'I ~ :· DF( S A)• ~ 
8 I iCL R TOT AL DF • II 24 

, . :.:. TOTAL 5 5 • 17.5 

9 I ' Hi-~ OF(A )• l 25 r . • i} ;. SS ( A) • 5 .5 
10; •. . l . Of (5 /A)• 8 26 ":, SS( S iA} • H 

1 1 I \I' . TOTAL 55 • 119 27 r : .. 1 ~ II S(A}• 2 . 75 

12 I ·.• SS(A}• Ill 28 t •• t L:\ ~IS ( ~jA) • 2 . 4 
--rr-'>r ·.T • 55 ( 5/A} • 8 29 t.!. ,l i\ F• 1.1 , 58 JlllJ 

14 llf .. ti' HS(A} • l1 
n ~ . 1 i ~S ( S /A) • 1 
1 6 lli.. l(K F• 11 

20 



Program listing. MEMORY 
CONTENTS 

10:"A":CLEAR: 25B:GOSUB 330 A sum of x 
PRINT "ONE FAC 260:N£XT J B sum of j{7. 

TOR ANOUA:" 2i'0:GOTO 3?0 c used 
20:WA1T 0 2B0:A(J,0)=A<J,0)+ 

D MS(A} 
30: INPUT "NUME'C:R X 

OF GROUPS?";K 298:A(J, J>=A(J, 1 )+ E 'MS(S/ A) 

40:DIM A<K,2) X*X F 
50:JNPUT "EQUAL N 300:A<J,2)=A<J1 2)+ G Total N 

?< Y/N): ";A$ 1 H 
6B:JF A$="N"THEN 3J0:Gz:G+l 

I used 
1?0 320: RETURN 

70: INPUT ''SUBJECT 330: A"'A+AU, el> J used 

S PER GROUP?"i 340:B=B+AU, l) K #of groups 
N 35B:C=C+A(J, 0>*A<J L 

BO:FOR J.::JTO K , 0)/AU, 2> M 
90:FOR j:::JTQ N I 360:RETURN 

N s•s per gp. 
H30:PRJNT "SCORE ti 3i'0:WAJT 

\1; 1 ; fJ' GROUP II I 380:PRJNT "TOTAL D 0 
11; j; U;:;; II; I F~";G-l . p 

ll0:JNPUT X:CLS I 390:PR1NT "OFCA)=" Q 
120:GOSUB 280 ; K·- l R 
130:NEXT 1 4BB:PR!Nf "DF(S/A) s 140:GOSUB 330 -=·"; G-K 
l50:NEXT J 4J0:PRJNT "TOTAL S T 
160:GOTO 310 S=" i 8-A*A/G u 
1?3: FOR J,.,lTO K 42B:PR1NT ~sstA)•" -v 
18B:PRJNT "SUBJECT ;C-A:j:A/G w 

S IN GROUP II"; 430:PRJNT "SSCS/A) 
X used j; ll:.:,: II; ="; B-C 

190:1NPUT N:CLS 44B:D=<C-A*A/G)/(K y 

200:FOR I=lTO N - 1) z 
21B:PR1NT "SCORE II 450:PRINT "MS<A>=" 

II ; 1 ; II' GROUP II ;D DIM A(k, 2) 
H; J j 11:;:.11; 46B:E=<B-C)/(G-K) A$ used 220: INPUT X:CLS 4?0:PRJNT "MSCS/A) 

230:GOSUB 280 .::.:u;E 
240:NEXT 1 480:PR1NT "F=";O/E 

490:END 

.• 
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ANALYSIS OF VARIANCE: two factor design, equal group sizes. 

This program computes analysis of variance summary statistics for a 
design having a first factor, ~. with~ levels, a second factor, !• 
with ]!_ levels. and the same nu.!!!ber of subjects, li• in each treatment 
group. This program lists the degrees of freedom (df), sums of squares 
(SS),mean squares (MS), and F ratios, where appropriate, for each source 
of variance (SV). Terminology follows Myers. Fundamentals of.Experi-
mental Design, 3rd ed., Allyn & Bacon, 1979. 

EXAHPLE: 
In the example below we have a•2 levels of A. b•3 levels of B. and 

N•3 subjects in each treatment. 

Examele Data: Summary Table derived from the output below: 

AlBl Al82 Al83 sv 
Total 

df ss MS F 
17 160 

0 1 4 A 1 8 8 4 
1 3 5 B 2 100 50 25 
2 5 6 

AB 2 28 14 7 
A2Bl A2B2 A2B3 S/AB 12 24 2 

2 0 7 
3 1 9 
4 2 11 . 

. 

t INPUT READOUT f INPur READOUT 

1 DEl' A AIIOVA 2£: 15 ENTER SS A • 8 

2 ENTEil I PER CROUPt 16 ENTER SS I • 100 

3 3 ENTER LEVELS OF At 17 ENTEII SSA1•28 

4 2 Do"''EEl LEVELS OF B? 
18 ENTER SS S/AI • 24 

5 3 Do "TEll 11 IN A(1)B(1)7 
19 ENTER HS A • 8 

6 0 £!!TEll 12 IN A(l)B(l)? 20 ENTER I HS 8 • 50 

7 -- Do"''EEl ALL DA A AS PROHPTCD - - 21 ENT£11. HS AI • 14 

8 9 EliTEll 13 iD A(2)B(3)1 22 ENTEII HS S/.OJJ • 2 

9 ll ENTER TOTAL DF • 17 23 ENT£11. F(A) • 4 -
10 ENTDI DF A • 1 24 ENT£11. F(B) • 25 

:u DF B • 2 
. 25 ENTEII F(AI) • 7 ENTDI 

'12 ENTER DF AI • 2 

13 E!ITER DF. S/AI • 12 

14 ENTER SS TOTAL • 160 
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MEMORY 
Program listing, CONTENTS 

tfl:"A":CLEAR . 3JO: Q.-:-:G/A/N-C:tCt'A/ A levels of A 
20:PRINT "ANOUA 2 81'1-J 

E·" 320:P~E~'N-M-O-C*C' 
B levels of B 

.• 
30: WAIT 0 A~'B~'N c used 

4B:JNPUT "IPER GR 330: Q:;.·O--E/N D us"d 

OUP?";N 340: S=:M/(A··l) E used 

58: INPUT "LEVELS 350: TooQ/(8-J) F used 
OF A?";A 360:U=P/((A-l>*<B-

50: INPUT "LEVELS 1 ) ) G 

OF 87";8 3?B:U~Q/At'8/(N-J) H 

70:0JM A<A,B>,B<A ' 388:WA1T I 

'B) 380:PRJNT ''TOTAL D J used 

8B:FOR J"'lTO A F=:";A*BtN-1 K used 
90 :.FOR K= 1 TO B 480:PRJNT "OF A="; 

L SS total 
100:FOR J=ITO N 4-J 

l 10: PRJ NT "I";!;'' l' i 4JB:PRJNT "OF B="; .M SS A 

N A ( " ; J ; • ) B ( •• ; 8-1 N II per t;roue 
\(; II ) tl; 42B:PRJNT "OF AB~" 0 SS B 

l20:INPUT X:CLS I i<A-l>*<B--1) 
130:ACJ,K>~A<J,K)+ I 43B:PRJNT "OF St'AB 

P SS 1\B 

X 
I =";A*B*<N-J) 

g SS S/AB 

140:B<J,K>=B<J,K)+ I 44B:PRJNT "SS TOTA H 

X*X L=";L s HS A 

150:NEXT 1 45B:PRlNT ''SS A:="; T tlS B 

J50:C"-C+AU,!O ~ U M;; AB 
170: O"'D·•!:HJ, K) ' 

460:PRlNT "SS B:"; 
" ____ , __ ........., __ 

l80:E~E+A<J,K>*A<J 0 V MS S/AB 

'K) 470:PRlNT "SS AB=" w 
190:A<J, B>:A(J,0)+ ;P X used 

AU, K) 48B:PRlNT "SS St'AB y 

200:A<0,K>=A<0,K)+ ' 
,.::::-II ; (J z 

AU, K) I 490:PRJNT "MS A="; 
2 H:l: NEXT K i s DIH A(A B) 

220:NEXT J 500:PRJNT "MS B="; DIM B(A,B) 

230:1'-UR J=JTO A T 

240:F=F+A(J,B)*A(J I 
510:PRJNT "MS AB=" 

'13) ;U 
250:NEXT J 520:PRJNT "MS $/AB 
2613: FOR K=JTO B ' =~~;u 

2?0:G=G+A<0,K>*A<0 I 53B:PRJNT "F<A>="; 
I K) 

I S/V 
28B:NEXT K 54B:PRJNT "F<BJ="i 
29B:L=D-C*C/A/B/N T/U 

300:M=F/B/N-C*C'A' 550:PRJNT "F<AB>=" 
B~'N ;u.rv 

560: END 
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. 
ANALYSIS OF VARIANCE: two factor design, unweighted means. 

This program computes analysis of variance summary statistics for a 
design having a first factor, !• with~ levels, a second factor, !• 
with .!!. levels, and a different number, N, of subjects in each treatment 
group. This program lists the degrees of freedom (DF), sums of squares, 
(SSj, mean squares (HS), and F ratios, where appropriate, for each 
source of variance (SV)-_ _Results are either displayed or printed, 
depending on the operator's choice. Terminology follows Hyers, 
Fundamentals ~ Experimental Design, 3rd ed., Allyn & Bacon, 1979. 
EXAMPLE: 

In the example below we have a•2 levels of A, b•3 levels of B, and 
a different N (2 or 3) in different treatment groups. 

===============---
Exa!!!2le Data: UNWEIGHTED MEANS 

AlBl AlB2 AlB3 ------------------
DEGREES OF FREEDOM 

0 1 4 TOTAL: IS 
A: I 

1 s s B: 2 
2 6 AS: 2 

$/AS: ~~~ 

------------------SUMS OF SQUARES 
A2Bl A2B2 A2B3 TOTAL: 54.66666666 

A: 2.666666667 
2 0 7 PRINTOUT:~ a: 33.33333333 

4 1 9 AS: 9,333333333 
S/AB: 9.333333332 

2 11 ------------------
11EAN SQUARES 
A: 2.66666666? 
B: 16.6665666? 
AB: •.666666667 
S/AB: 9.333333332E 
·-Ill 

·-----------------
c RATIOS 
A: 2.957142858 
B: 17. 85?14286 
AS: 5. 000000001 
------------------

f INPUT READOUT f INPUT READOUT 

1 lnmA UIIWElGHTED IIIWIS 1 

2 - LEVELS or At 

W5l LEVELS OF B? ' 3 2 

4 3 IWiii1 P!I.IliT RESOLTS7(Y/H) 

5 y lENTEal IIUHBEI lH A(l)B(1) 1 

6 JlimW #1 lH A(l)B(l)•t 

7 0 l!i!fi'!1 12 lH A(l)B(l)•T 

- - EliTEI ALL DAT AS PROHPTED --
• 9 mffiil 13 lJ( A(2)1(3)•7 

9 11 tiiml' 

-- 511 PltiiiTOl7 AII09I- --
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Program li.sting. 
MEMOHY 

I cmrrENTS 

HJ;"A":W>Ul ; 3Hl:t4[Xl K 660 LPRJNI. "A:";S ....::L.l.c.ll.i.:k,.ilL.A...I "RHH "UNWE lGH 32¥1: L~·o -CtC/A/fl 6/0 \.PRINT "B:";l 
TUl M£<>N5: ": 33B:n•F/B·C•C,A/B 588 LPR!NT "AB:";U B 'levels of B 
CLEAR :WAll 0 34M:Q=G/A-CIC/A'l 691! LPRJNT "S,Afl: '' C used I 

20: JNf'UT "LEIJELS 3Sf): P.=L -M-0 iO/W 
OF A?" ;c, 361l:FOR l=lTO A 7BB:LPR!NT ·------ J') \ISI"d , 

30: INPUT "LE\JELS 3/fJ:"OR J=lTO B ~- ----- -·---- .. f---. -----1 
OF ll?";IJ 380: O•Q• (A( l, J )-! J : ?JB:LPRJNT "F R~TJ 

E used : 

40:0]11 A\>l,BJ,fl<A IC.<!,JJ%C<l,J) os·· F ur;ed 
, 8), C(A, 8), 0\A 39B:£•E•l,A<I,JI 72B:LPRINT "A:";S• 

, BJ, E<A, BJ 40U:W•LHA(J 1 JJ--l IJ/f.l G used 
50: INPUT "PR JNT R 4J0:NEXI J ! ?30:LPRINT "B:";T' 

fSULTS? ( YrrD" 120:Nf:XT l W/Q H 

;B$ 430: o~O*f/A/8 1 741:LPRINT "AB•"IU I used 
60:FOR J=JTO A ' 4~0:S=M/(A-JI , •J.I/Q 

73:FQR !<=!TO 8 45e: r~o/q;- 11 I ?5B:LPRINT ·------ J used 

80: PR HH "NlJM8ER 450:U=P,CA--J)riB-I ------------· *' K used 
IN AI";J;"IB<" ) 7oll:GOTO 940 
;1<; ")='' j 470:lF Bt•"N"IHEN ?70:WAJT :PRINT "T L used 

90: INPUT N: CLS 7?0 OTAL Of •"; 1111'9• 
100:FOR l=JTON 480:LPRINT "==•••= W··J !\I SS (A) 

ll0:PRlNT ''#"; l;" .-::.c:::::::::.':;;:;,;;o:::;;:.r::o~: .. 7B0:PRJNT "DF<AI•" N used 
IN AI";J; ")61" •90:LPRJNT " UNWEI I :A- J 
;Kj ")z"; GHT£0 MEANS" 790:PRINT "DFCSI=" 0 SS(ll) 

120: INPUT X:CLS 500: LPR IN.! ·- ----- , ;B-l p SS(All) 
l30:A(J,KI•AIJ,K)4 

~·-- --- _______ .. S0f:\:PRINT "DHABI" 
l SJ0:LPRINT "DEGREE ''; I A-1 l* ( B- l) Q SS(S/A.f\) 

l40:0(J,KJ•O(J,Kl• 5 OF FREEDOM" BJ0:PRJNf "DFIS,AB 
X 520:Lf'RlNT ''TOTAL: ).r:"jW H' 

JS0:EtJ,K>=E<J,K>+ '; AtB+W-J ' 820:PRJNT "TOTAL S '--·' 

X*X 530:LPRlNT "A:";A- S:::";f1,.Q4-P4Q 
S MS(A) 

J60:NEXT l : J 93B:PRJN1 "&SIAl•" T MS(B) 
PO: BU. KJ•llU, 1\l/ j 54I:LPRJ~r ·e:• 1e- I---

MS(AB) 
AIJ,K) l llHI: .,~::sea;~~" t-·u 

l!le: CLJ,l(l~<EU, Kl I 550:LPRIN1 'AB:";C v 
·O<J, KHD(J, I{) A-llHB--1) 95B:DRJN1 "5S<A91• 
/A(J, KJ )/ IA(J, 560:LPRJNJ "SlAB:., ";P W D}'(S/AB) 
I()- l ) :w Bo0:PRJNT "SS<S,AB 

190:[\J,'<l•JCIJ,~) 57B:LPRJNT "-----· )•"; 0 X 

206:C•C<8(), Kl ------------·· B?O:PRJNT "f'lSIA>•'· y 
2J0:0=D•BIJ,l(lfBIJ 5BB:LPRINT "SUMS 0 :s 

'~·) 
F SQUARES" 880:PRJNT "MSIBI•" z 

;(20: B<J, 0>•9(), BH 590:LPRJNT "TOTAL: ; T B$ u!;ed 
B<J,IO ';t·HQ-.p..tQ S90:DRJNT "MSIA9)• 

23B:B<B,Kl•BIO,I(l+ 600:LPRJNT 'A:·;~ ":U 
B(J, Kl 6J0:LPRJNT "B:":O 900:PRJNT "1'15($/AR !HJ1: 

2c,e:NfXJ 1<; 628:LPRJNT "AB: ";D )~";Q.'iol 

251:NEXT J 638:LPRJNi 'S/AB:" 9JI:PRJNT "F(A)•"; A(A,JD 
2()0:FQR J~JTO A ;Q "'""'a 
27e:F~F•BIJ,0>*B(J 640:LPRJNT ·------ 920:PQJNT "FISJ••; B(A,B) 

'0) 

______ ..., _____ .. 
T:tW/Q 

283:N£XT J 650: lPRlNT "1'1£AN 5 930:PR!Nl "F<ABI•" C (A, B) 

29e:COR K=llO b GIUAR£5" iUt;\.J/Q D(A,B) 
3ee:G=G+B{0,~>*B(0 

9401[N0 
,10 

E(A,B) 

' 
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~ruLTIPLE CORRELATION: from raw data. 

This program computes the constant, b(O), and regression weights, 
b(l) through b(k), fork predictors, using the method of least squares. 
The coefficient of multiple determination, RA2, the multiple correla
tion, R, and the beta weights, 8(1) through B(k), are also computed. 
The procedures follow those given in McNemar, Psychological Statistics, 
4th ed. 

EXAMPLE 
Find the b-weights, beta weights, coefficient of determination, 

and multiple correlation for predicting Y from x1 and x2 in the table 
below. (see steps 1 - 16 below.) 

INPUT 

. DEF L 
Z NTER 

T 8 tNTER 
4 2 I'.'ToR 
) 18 l:NTER 

-o 28 ENTER 

I .22_. _!_NTER h...... enter data as 

Table 1 

Two Predictors and One Criterion 
for 8 subjects 

Sul>ject: Xl: 
1 18 
2 19 
3 16 
4 20 
5 18 
6 19 
7 19 
8 17 

READOUT 

MUL cE R: 
NUHB~R Uf GA~ E::i: 
NIII'IB~R Ut 

f :. 

,2 :. 
1(1, : 

lZ, .. 
I'Olllpted ---

26 

X2: 
28 
29 
24 
39 
35 
31 
35 
30 

- INPUT 

>U tNitR 

10 10 tNIER 
I ENitK 

tNitK 

tNI :K 

14 tNitK 

5 NTER 
10 tNTtK 

Y: 
l9 
IS 
10 
40 
21 
35 
27 
18 

READOUT 

" 
b •-73.645.5~009 

lbl • 3.ooUB5. o> 
lbl • 9.Ulbl4 IZE-01 

• • 7150~/J!>~ 
IR • 8. -Ill 
B &4.629B5403oc-0 

I Bl2. •4.39blllb!IUI>t·U. 



Program listing. MEMORY 
CONTENTS I 

A I 
B' used I 
c _I 
D 
E 
F 
G 

368:R(J,U+J)=R<J,U H 
+J>,HN1<A(J,J) 

I used;R"2 -A< J, 0>*A<8, I> 
18: "L": PRINT "MUL ) J used 

TJPLE R: ": 3/0:NEXT I i 
CLEAR 380:U(U+Il=S(U+J)- l K used 

28: INPUT "NUMBER S<0>*S<8l"N L used OF CASES: ";N 390:U<V+J>=V(U+I)" 
38:JNPUT "NUMBER <N-J) M 

OF PREDICTORS: 40e:FOR !=ITO V 
N II of cases ";U 41 e: T< I>=A<0, I> 

4e:OIM X(U+J>,S<V 42e:NEXT l . 0 +J), T<V>, I'I(U, V 430:FOR J=eTO V 
+J),R<V,U+J),U 440:J= I ' p used 
<V+)) 450: IF A<J, I> Oil ; Q se:x<e>=J THEN see 

6e:FOR !=ITO N 468:J=J+I R used 
/8: FOR J= ITO U 4/e:JF J<=VTHEN 45 
Be:IJAJT e e ! s 
90:PRJNT "X<";Il" 4Be:PRJNT "NO UNIQ T ' I'; J; II): It i UE SOLUT JON" ' 

I tee:JNPUT X<J>:CLS 49e:GOTO Bee u 
Jte:NEXT J 500: FOR I<=BTO U+ I I v II predictors 12e:PRJNT "Y<";J;• 5J0:B=A<J,K> 

) : "; 52e:A<J,I<l=A<J,K) i w 
13e:JNPUT X<V+J): 53e: IHJ, 1<>=9 

CL5 54e:NEXT K 
j 

X 
J4e:FOR K:BTO U 55e:z=t,.A<J, J> y 
!Se:FOR L=eTO U+l 560:FOR K=0TO V+l 
160:A<K,L>=A<K1 L>+ 5/0:A<l,Kl=Z*A<J,K z used 

X<K>1<X<U ) 

l/e:S<Kl=A<K1 V+J) 5Be:NEXT K j 
JBe:NEXT L 59e:FOR J=eTO U 

I nnt. 
J3e:NEXT K 60e:JF J=ITHEN 651 
280:5(U+Il=5<V+J)+ 6Je:z=-A<J, J) X(V+l) 

X <V+ I>*>' <V+)) 62e:~OR K=ITO U+l 
I S(V+l) 

2li:NEXT I 630:A(J,Kl=A<J,K)+ 
' TfV) 228: FOR !=ITO U Ztl'l<l,K) I 23e: FOR J=ITO U Me: NEXT K 

AfV V+l) 248:R<J,J>=N*I'I<J,J 658:NEXT J I >-A(), 0>*A<e, J 166e:HEXT I R(V V+l) 
) 665: WAIT 

I V(V+I) 250:R<J,J>=R<I,J)" 6/0:FQR l=0TO U 
HN*A<l, !>-A< I 6Se:PRINT "b<";J;" f , 0HA<e, I)) , )•'' ;IH J, U+l> I 268:R<J,J)•R(J 1 J);' 1 69e:H£XT 1 
HNI:A(J, J >-IHJ i 700:P•8 : 

1 

, 0l*A(0, J)) ' 7Je:FOR !=ITO V 
2/e:NEXT J 720:P=P+A(J,U+l>*< I 
288lNEXT I 5< 1>-t< l H5<9> I 290:FOR !=ITO U .-H) 
300:U(J)=I'I<l, 1>-A< 730:NEXT I i 1,0HI'IU!,J);'I-(' /40:R=5<U+J>-S<8>* ' 3le:V(J)=U())"(N-J 5(0)/N 

) /50:Z=R-P 
' 328:NEXT J /6e:L=N-U-J 

338: FOR l= ITO U 7/e: l=P"R • 
340:R<I,V+l>=NJA<I /Be:PRJNT "R~2=";1 ! 

,V+J)-A(e,V+J) 798:PRlNT "R=";ll 
*A< l,lH /92: ~'OR !=ITO U 

358:R<J,V+J):R(J,V I /94:PRINT "9(";1;" 
+))/l(N*5<U+J) )=";AU, V+D*l 

' -5(0)1<5(0}) <U(JUV<U+J)) 
795:tlEXT 1 I 
880:El'ID 
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J\!ULTIPLE CORRELATION: from correlations. 

This program computes beta weights, B(l) through B(k), the coefficient of 
multiple determination, R"2, the the multiple correlation, .!!_, for a set of _!s. 
predictors with a criterion. Terminology follows McNemar, Psvchologlcal 
Statistics, 4th ed. Wiley. 

EXAMPLE: 
Find the beta weights, coefficient of determination, and multiple correla-

tion for predicting Y from the four predictors given in Table 1 below. 
(see READOtrr below for answers.) 

Table 1 
Predictor - Criterion Intercorrclatlons 

x2 xa x4 y 

xl • 562 .401 .197 .465 
Xz • 396 .215 • 583 
X a .345 • 546 
x4 .365 

! 

I 

• INPUT READOUT * INPtrr READOUT 

l DEf L ~ULTIPLE R FROM RS: 6 •. 365 ENTE!l B(l) •1. 0~0544~41£-01 

2 ENTEJ! NUHJ!ER OF FREOICTORS: 7 ENTER B(2)•3. 70)l00075E-01 

3 4 Elll'EJ! (1,2)? 8 ENTER B(3}•0. 302217668 

4 .564 EN1'ER ~(1,3):? 9 ENTER B(4)•l.606l95275E-Ol 

-- ENTER !lATA 5 PROt!PTED - 10 ENTER R 2•4.879130251E-Ol 

5 .546 ENTER ~(4, Y):T 11 ENTE!l R•.698507713 
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Program listing. 1\tEMORY l 
CONTENTS 

.0: ''L'': PRJ NT ''MUL 23B:!f- ACJ,J)00 A I 
TJPLE R FROM R THEN 280 B 
S: .. :CLEAR 240: NEXT J c 

213: INPUT "NUMBER 250:wAJT 

OF PREDICTORS: 260:PRJNT "NO UNJQ 0 

··;R UE SOLUT JON'' E 

30:DJM A<R, R+J) 270: COTQ 52!3 F 
40:1~AJT 0 28B:FOR K=JTO R+l G 
50:FOR l=JTO R--l 290:X~A<J,K) . 

60:FQR J=J+JTO R ~00:q(J,K)=ACJ,K) 
H 

70:PRJNT "RC";J;" .n 0: A< I, K) =X I used 

' .. ; J j .. ); "; 320: ~IEXT K J used 

80: 1 NPU T A ( J, J ) : !30:Y.ol/A(J, j) K used 

CLS 340:FOR K=lTO R+J L 
90:NEXT J 350:A<J,K>=Y*A<J,K M 

Hl0:PRJNT "R(";l;" ) 

' y): "i 360:NEXT K N 

ll0:lNPUT A<J,R+J) 370:FOR 1-"lTO R 0 

: CLS 380: l F J "'JTHEN 430 p 

120:NEXT l 390: Y=-A( !, .J) Q_ 
J 30: PRJ NT "R ( " ; R; " 400:FOR K=lTO R+l 

, Y); ~~; I 4]13:A(J,K)=A<J,K)+ 
H "Pi·edictors 

l40:JNPUT ACR,R+J) Y*AU,K) s HA2 

:CLS ' 420:NEXT k T 

150: FOR 1-"J TO R 43i'J: 1-lEXT J ·u 
l60:CJ<J, J>=l:A(1,0 I 440: Nt_·xr J v 

)=A(J, R+J) i 450:FQR J~JTO R w 
l65:NEXT 1 <160:WAJT I 

l?0:FQR J=JTO R-1 470:PRJNT ''8(";1;" X used 

175:FOR J=l+JTO R I )"";A(J,I<+J) y used 
l80:A<J, J )~A(J 1 J) 480:S=S+A(J,0>*A(J z 
J90:NFXT J , R+ 1) 

200: NEXT 1 490: NE.XT l 

2J0:FOR J:o-lTO R 500:PRJNT ''R"2=";S DIIII: A(H RI-D 

220:FQR J:::JTO R 5!0:PRJNT "R=";.fS, 
52B:ENO . 

l 

' 
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ALPHABETIZE: a list of 100 or fewer names. 

f-· 
This program. has three sub-programs: 
{Q_EiiL --allows entering up to 100 names of 16 letters and spaces each. 
I1J:Eif A-- alphabetizes the names and lists them on the printer. 
~C --allows correction of a specified name. 
EXAMPLE: 

Enter and alphabetize these names: JONES FRANK 
ABRAHAMS NORMAN 

1 GRAF RICHARD 
Printout: ABRAHAMS NORMAN 

2 
BONES FRANK 

3 
GRAFT RJCHARO 

No! You Dummy! You've misspelled two names I Correct them I 

1 
Printout: ABRAHAMS NORMAN 

2 
GRAF RJCHARO 

.'i 
JONES FRANk 

That•s.much better! 
-r--· 

I r 
~ INPUT READOUT # !NPtrr .HI':ADOUT 

-~- '--·---·--···-· ·--------------· " 

l @J]L LIST OF NAMES 10 2 LE1IiTI CORRECTED NAI·IE: 

2 [[;snn{ '1:? ll Jm;[S fRANK ID:Ufhl 

3 BOr\ES FRANK @l]ji ~ 2: '? 12 lfi!}7 c l'OIT ~AHES: 

4 !I.BRAI!A'IS NOiill:)N ~ J3 l:1J.IT1ID hU~IHER TO BE CIIA~GEO? . IJE:IT]J_ .. 
s GRAfT RlUl·IPO 14 ·• 14 3 m;Jj]J CORRECTEll NA,IE: hill i' .. 

I 
GR~i' RJ1~ 6 @ill A I A!YHABETI ZE IS 

7 [f01El (See first printout 
16 I.1KD " ALPHABET! ZE _ ahove) 

8 @ill c EDIT N,\f.IES: 17 l}r{ml (S~e second printout 
ahovP) 

9 @'fill NUMP,I:R Ttl BE CHANGED? 

-· 
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MEMORY Program listing. CONTENTS 

10: ''L":CLEAR A 
20:0JM A$(100): B 

WAlT c 
30:PRJNT "LIST OF D 

NAMES" 
E 40:WA1T 0 

50: ~j"f::j F 
60: PR 1 NT '' ff"; N-+1 ; G 

'r • 11 ~ 

H ' 70: lNF'UT A$CN-+]): I u"ed CLS 
,T used 80:N:.cN+J 

90: GOTO 60 K used 
10(1: END L used 
110:"A":CLS :PRINT 1 Ill usee! 

"ALPHABETIZE" N used 
120: M==N 

0 130: M:c JNT (Mr2> t--;::----
J 40: IF M-"fHHEN 280 p 

150: K·=N-M Q. 
160: J.~ 1 H 
170: ].:=J s 
J80:L"l+M 

T 190: JF AS<J )(A$(L) 
OR (.l.$(J)=cf~$(L) u 
THEN 250 v 

200: T$~A$(J) w 
210: A.$ ( l )=A$ (L) X 
220:AS<U=U y 230: J.~ l-M 
240:1F J>.:=JTHEN 18 z 

0 T$ - used 
25fJ;J.o=J+l DIJ\f AS(}OO) 
260: IF J>KTHEN 130 
270:GOTO 170 
280: FOR J ·= JTO N 
290:LPRJNT "";I 
300:LPRJNT ASCI> 
310:NEXT 1 
320:END 
400: "C": WAlT : 

PRJNT "EDIT NA 
MES: '' 

•10: INPUT "NUMBER 
TJ BE CHANGED? 
" ; 1 

420:JNPUT "CORRECT 
EO NAME: ", A$< J 
) 

430:ENO 
-
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SCORE DISTRIBUTIONS: orders scores; determines frequencies, 
ccntilcs, and T scores. 

If we enter a set of !:! scores, thf.s program arranges the scores in order 
from high to low, and presents the score, ~. and the frequency, F -· centile 
value, £, and normali.zed T score, 1:.. for each score. 

EXAMPLE: 
Find the frequency distribution, centllcs, and T scores for this set o.f ten 

scores: 9, 7, 8, 10, 9, 8, 9, 9, 10, 8. (See steps below. ) 

Table derived from the out12ut below: 

Score: Freguenc:£:: Centile: T score: 
10 2 90 63 
9 4 60 53 
B 3 25 43 
7 1 5 34 

Mean"' s. 7 : Standard Deviation = 9. 49 

STEP f JNPlrr fH:ADO\JT 
1 DEF s SCOHr: DIST lllllt!T IONS: 
2 E:NTFH HOW ~!ANY "scortF:S? 
3 10 ENTr:H s·.:o11t: • 1? 
4 9 ENTER srmn: ~ 21 
5 7 f:NTEH SCOI\E • :1 ? 

--- f:ntcr all srurcs ns prom!Jkd- --
6 10 ENH:H SCOHE # 10? 
7 6 ENTEH Xo 10: r"2: c~9o: T•63 
8 EN'l'f:R X"~: F•4: C,f>O: T~o3 

! 9 ENTER X"B: F~3: C"25: T~43 
10 ENTER X"7: F~l: C=S: T=34 

~ 1l ENTER MEAN~ 8.7 
12 ENn;n sn = 9. 481lB~zosn:-ot 
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Program listing. 

ii?J;''S":PRJNT "SCO 
RE DJSTRJBUTJO 
NS: ., :CLEAR 

20: INPUT "liOW MAN 
Y SCORlS?";N 

30:DJM A<N>, B<N>, 
C<N) 

4 0: wA 1 T fJ 
:50: FOR J .o J TO N 
fi0: PR JNT "SCOF?Eti'' 

~ 1 ; " ·:.: ! ' ; 

70:1NPUT A<J>:CLS 
80:NlXT J 
90:FOR J=JTO N-1 

l00:FOR K~JTO N-l 
JJO:XcA(K) 
l20:Y=A<K+l) 
130: lF X>=YTHEN 16 

0 
l40:A<K>=Y 
15!3:A<K+l)"'X 
J60:NEXT K 
170:NEXT 1 
l80:K.:cJ 
Elf): FJ<IO~~H l) 
200:F'OR l=JTO N 
2H:l: lF A<])OB<K> 

THEN 240 
220: CCK).:cC(K)+l 
230:GOTO 270 
240:1(=-·K+J 
2 50: 8 < K >"·A ( l ) 
260:C(K)=1 
270: NEXT l 
280:WAJT 
290:FOR l=lTO K 
300:C~JNT (J00*<N-

S- C ( I > /2 > /N+. 5 
) 

310:0=<N-S-C())/2) 
/N 

320:GOSUB 550 
33fl:PRJNT "X='';B<l 

>;":F"'";C(J)i" 
;(=";C;":T=";T 

340:5=5+((]) 
3~0:NEXT l 
350:GOSUB 700 
370: F.NO 
400:Y=<EXP <-Z*Z/2 

)/.[ <2*11)) 
1J0:V=J:t1"fl;W;;:0 
42f:J:U"2*M+l 
430:U=U*V 
440:D=Z"U~'V 
450:W=W+D 
450:JF ABS D<IE-9 

THEN 490 
4?0:M"'M+J 
480:GOTO 420 
490:w=w·n 
500: P-"lJ+. 5 
5J0:RETURN 
550:2=(0-.5)/.4 
560:GOSUB 400 
570:ZocZ+<Q-P)/Y 
:i80: IF A8S (Q-P>?l 

E-·9THEN 560 
590:T=JNT <50.5+10 

*Z) 
500: RETURN 

. 700:~0R J=JTO N 

I 7J0:A"'A+ACJ) 
720:8=B+A<l>*A<J) 
730: Nf::XT 1 
740:E=A/N 
750:F,B·A*A/N 
750:F=J(f/(N-J)) 
?70:PRJNT "MEAN="; 

E 
780:PRJNT "SD=";F 
790: RETURN 
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MEMORY 
CONTENTS 

A used 
B used 
c used 
D used 

E mean 
F sn 
G 
H 
I used 
J 
K used 
L 
M used 
N # of scores 
0 
P used 
Q used 
R 
S used 
T used 

W used 
X used 
Y used 
Z used 

DIM A(N): 
ruw scores 

DIM B(N): 
ordered scores 

DIM C(N): 
frequencies 

l-------



,..... 
QUIZ AVEHAGES: computes the average or weighted average per cent 

correct for several quizzes. 

DEF M -- This program is used first, to enter the number 
of quboz<:s, total points on each quiz, and, at the user's ------------------

Mf'<RTHA ALF 
option, the different weights for eaeh quiz. ~ ~" ---·-··------------

DEF G -- Upon entering the quiz scores for a student, 
Q ~: SC()R[rMAX: % 
----. *-- --- - ---------

this program averages the scores and prepares a printout 1 20/ 2fl !00 
2 4~J/ 'j0 90 

that may he f("lvcn to the student. Note: if a student misses :; -)/ 40 ··! 

a quiz, you may enter "-1" for the missing score, and the -~ ---------------
OU!Z ~•VERACE: 

program will compute the nvcragc percent only for the 95.ll000% 

quizz{)s that were taken. If different weights were used, ------------------------------------
the weights arc stored in S(O, 1) through S(O, K). RJCHARD GR>)F 

------------------EXAl\l PLES: a ~; SCOREJMAX: "< 
A class has taken lhr·ee quizzes with total points of 20, ----- ·------------

l 20/ 30 57 
50, and 40 respectively. Martha Alf has scores of 20, 45, ? q{j/ 50 80 

missing. Compute her average .score. (See steps below 
3 ?5/ 80 94 

------------------
and printout at right.) i.Jf!GHTEO AU( RAG£: 

fl]. 5417% 
A class has three quizzes with total points of 30, 50, and -----------------

80 rf:spectlvely. The third quiz gets double weight. SHl, 1) 
Hichard Graf has scores of 20, 40, and 75. What is hie ! 

weighted average? (See steps below and printout at right.) 5<0, 2) 
l 

SU'i, 3.1 
2 

s :p. 1NI•tir n LMX uT 
l DLF ~-J QLi!Z TC rii~s 
2 ENTEH !lOW 111. ,:~~, iil;iz/:f.:s? 
3- :1 EN!'LH lJIFFFI( :N \\i·:l6!1;i;s?(¥7r-i\ 
4 N r::;·n:n t)\~Z I l'.i;!,;'i 
5 zo ENn:n QWZ2 :Ar ? 
6 ;;o f:Nn:n (IlHZ 1 .'AL:? 
7 40 ENTEH 
8 llEF t\\'EH.AGES: 
9 EN ;:n NA~IE: 

~1.\H !A A o:N ;:n SCOJ\E ff J,., 
20 ENTFI! ~COllE e z, '/ 

12 -15 r.NI'E SCOH I' H :l: 7 
13 - ENTER - (St>~' 1rintnut) 
11 fir r ~~ . <(117. TCJTA!.<, 
i5 ENn:n 110\V ~!.~NY Ql.1ZZES? 
iii :1 l-.NTER D!FFUtENT 1\'EIGI!TS?Q::/N) 
i7 Y ENTF:H <IlHZ 1. 0000 TOTAL:"/ 
18 j .10 f:NTEH Qtrlz 1. 0000 \\'EIGHT:? 

--19---11--T:~::ff'n Qll!Z 2. 000 TOTAL:? 
20 :Jo f:~~ I'EH <)li!Z Z. 0000 WEIGHT: 7 
21 I l El'Tf:H (JliJZ 3. 00~10 TOTAL:? 
22 I i,t() ENTEH Ql.nZ 3. 0000 WEIGHT:? 
23 I 2 ENTE!l 
24 DEF G A \'ERAGES: 
25 ' ENTEH NA11lE: 
2G HICHAIW GHAF ENTER SCORE # 1:? 
27 20 EI'TEH sconE# 2:? -
28 40 ENTEII SCORE# 3:? 
29 75 ENTEH sec printout 
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MEMORY 
Program listing. 

CONTENTS 

280:T(J)=B(J)/S(l, A used 10: "M'': CLE.AR : 
J) B wAlT : PR I NT "Q 290:P(J)=T<J>*l00 c UIZ TOTALS:" 300:GOTO 330 

D 20: INPUT "HOW MAN 
310: T<J>=-1 

E Y QUIZZES?";I( 320:P(J)=-1.5 30:DIM S<J,K>,B<K 330:NEXT) F ), T(K), P<K> 
340:S-"'0!T=0 G 40: INPUT "DlFFERE 
350:~'=QR J=JTO K H NT IJEIGHTS?(Y/ 360: IF T<J>=-ITHEN 

I used N>";A$ 390 
J used 50: WAlT 0 3.70:S=S+SC0,J) 50:1F A$="Y"THEN 

3R0:T~T+T<J>*S<0,J K II of quizze 130 
) L /0: FOR I=JTO K 390:NEXT J M 80:PRINT "QU1Z";Ir 400:A=T/S 

N ;"TOTAL:"; 4J0:LPRINT "------
0 90: INPUT S < l, I ) : ------------ " CLS 420:LPRJNT 8$ p 100: S<e, I >=1 I 430:LPRINT "------ Q ll0:NEXT I ,, ------------ R 120:GOTO 190 i 440: LPRJNT ''Q II: S s used l30:1=QR l=JTO K 

CORE/MAX: %" 
T used 

l40:PRINT "QUIZ";J 
450:LPR1NT "------; "TOTAL:"; .. u ------------150: INPUT S<J, !): 460:FOR J=JTO K v CLS 4/0:LPRINT USING " w 160:PRINT "QUJZ";J ' #IIII";J;" ";B< 

X ;"WEIGHT:"; 
' I J>; "/"iS<l, J>; 

y 1?0: INPUT 5(0, J): ' ·· '';USING "1111 CLS IIII";P<J>-+.5 z 180: NEXT J 
480:NEXT J 190:END 
490:LPRJNT "------ A$ - used 200:"G'':wAlT: ------------ " 

B$ - used PRINT ''AVERAGE 495:JF A$="Y"THEN s:" 545 210:INPUT "NAME:"; 500:LPRJNT "QUIZ A DIM S(l,IO 8$ 
UERAGE:" B(K),T(K),P(K) 215:WAJT 0 

510:LPRJNT USING " 220:FQR J=lTO I< 
ijlitlll.llllfiii";A*l . 230:PRJNT USING "II l 00-+.00005;"%" 1*11"; "SCORE II"; 520:LPRJNT "------J • ., • tl. .. ' . ' ------------240:1NPUT B<J>:CLS 530 WAlT 250:NEXT J 540 END 260:FQR J=lTO K 

545 LPRJNT "WEIGHT 2?0:IF B<J>=-lTHEH ED AVERAGE: " : 310 I GOTO 510 ' 
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GRADE AVERAGES 

This versatile program will average a set of letter graded tests. You 
may either assign the same weight to each test, or assign different weights to 
different tests. Also, you may either have the results displayed by the PC-2, 
or printed. 

The program can also be used to find a student's grade point average 
(GPA). To compute the student's GPA, let "grade" be the course grade, and 
"weight" be the number of units for the course. 

GPA is computed using a standard system in which A"'4, B~3, C=2, D=l 
and F"'o. If your sehool system uses different values, simply enter the 
value in your system for and A, and the value in your system for a C, when 
prompted by the PC-2. This will automatically convert the GPA to your 
system. You may not use plus and minus grades; and in fact, some systems 
don't allow them. However, they are included in the program in case you 
want them. Enter "X" after all grades have been entered. 
EXAMPLES 
1- A class has seven equally weighted exams. John Smith has grades A+, 
B+, A-, A, B, c, and B-. What is John's average grade? (See first 
printout and steps below.) 

2- A freshman, Jane Doe, has taken these courses her first semester: 
Chemistry; A; five units: Zoology; B; four units: English; C; three units: 
Art; B; three units. What is Jane's GPA? (See second printout and steps 
below,) 

3 -The school is converting to a new system in which A=G, 13=4, C=2, ~o. 
and F"'-2. What is Jane's GPA under the new system? (See third printout 
and steps below.) 

Printout N1 Printout 12 Prlntout #3 
JOHN SMJ fH i JANE 00£ JAN£ DOE 
s:=~=~~~~==•zft~Z~& m=~=~~x=~=~~:sa:~• ' (A~· fi? c~ ?! 
": GRADC' WEJ&fH: #: GRAD[: W(J GHl: ! ==~===:~::===~==z= 

------------------ ------------------ ~; GRAD£: WEJ GHT: 
J A+ 1 I A 5 ------------------
2 EH l 2 B 4 l "' 5 
3 A·· l 3 c 3 2 8 4 
4 A i 4 B 3 3 c 3 
5 f) I ---------~-------- 1 8 3 
6 c J i GPA= 3. 133333333 ~-------~-------

... I ? B- I AVERAGE GRilfJE=8 I GPlh 4.2661;65656 
----------·-------~ =~==~~~=======~~~= AVERAGE GRPDL=B I 
GPA~ 3.295?1428/ :zrz=~=z~=•=~=~==~ ' AVERilGf: r.RAD£=B+ ' 
t~=~~===z%£=~~~~=~ I ---r------~-~-- .. ------·--·---------- ;-r--~-;;;;;-----l----;;~DO~;-----# INPUT READOUT 

i::rf:c·cNE!\_ ___ l(;!t~Q."-._Cf~? or. G ;RADE AV :RAGES 
2 EN' .R QUI WE I Clt':s? 'N :-:- --~~!-fL~~!\5:!.-~.t: .. !s.!!_t;_~~:E_U~~-=--

y :w: ER 'R N' IU:SUI 's? I Y 'N ill 3 ENTER ±GRADE II 5•? 
4 y EN': ER ;T ,NDARO GI'A? IY 'N Ti _2< __ ~iiY£il- ~.,,_:-_.,_,~~-~utJ12 __ 

' 5 
~i~I:R NAMI :.::::;:::::_----------------------- .. -----------(; JOHN-SM ·fl ENTEI GRADE 71 ,; 1 20 DEF G GRADE AVERAGE-S:--

I A+ ENTER lA lE U 1· 21 ... ENTER __ £guf..Tw£·l(;jj·Ts·? (Y /N) 

---- enter Hades a. o comuted --- f2 f--4=-J:Ei'~ R _ Eill:'C:Tf~f.rs ? <'YIN J 
s B- ENTER GIA # R, 2 3 f..-)'_1::_~.!~!'---· SJANDARD GPA? 
9 X ENTER see '" intou 24 N ENTER VALUE FOR A• 

"lir-E~;--~----------~;~~;-~ ;;;x~ ~~·~-- --- _2}~- !_f!.[fR -- ~~LuE FOR C• 
26 2 EN 'fER rillNMlE: 

llt ENTER . ~0'l_UAL WE!G.HTS'I (Y/N) _2.? 1--~IINEDOE ENTER G_R__>\.IJE # 1•? 
-~.1. N ENTER PRINT RESULTS? (Y/N 28 A ENTER WEIGHT 1•1 
lJ y ENTER STANDARD GPA? y N 29 5 ENTER GRADE g 2•? 
14 Y ENTER NAME: ---e~rades and wei~s: (units) ---
~ rf.!INE DOE £liTER RADE I 1•1 30 J ENTER GRADE 0 5•? 

16 A ENTER EIGHT 1•1 Jl X ENTER see: printout HJ 
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Program listing. 
l\TEMORY 

CONTENTS 

10: ''G": WAlT : 23B:J=J•J:GOTO. 138 A used -
PRJNT "GRApE A 24B:FOR K=JTO J-l H GPA 
VERAGES: '': 25H:S=S+T<K>*W<K> -c-;:;;(,-.d----
CLEAR .266: lJ=W+WCK) 

?H:JNPUT "EQUAL W 27B:NfXT K D 

EJGHTS?CY/I'f)"; 28H:JF C$="Y"T~EN E 
A$ 326 F 

3H:JNPUT "PRINT R Z30:A~S/W!C=lNT <A c ·' 
ESULTS?(Y/!'f)"i +.5) H 
B$ 30H:BJ~<Y-Z>/6;A1= 

48:1NPUT "STANDAR Y-JHBl: B=flHA I used 

D GPA?(Y/N)";C tBJ J used 
3HJ: GOTO 338 

_::_ .. 
$ K used' 

5H:JF C$="Y"THEN 320:A=S/W:B=A/J-2/ L 
70 3: C = 1 NT (A+ . 5) M 

50: JNPUT "VALUE F I 33B:JF BS="Y"THEN 
OR A='' i Y, ''VALU 400 N 

£ FOR C"''' i Z 340:WAJT 0 

?B:OJM T$C30H2, T 345:PRJNT N.$ p 

<38), W<3B>r G:H 3SH:FOR K=lTO )-l _g_ 
15H2 358:PRJNT "#";K;" H 

80:G$CJ)="F-"pGS( :";T$(K);"<";W 
2)="F":G$(,3)='' <K>;">" s used 

F+":G$<4>="0-" 3?0:r.tfXT K T 
: G.$(5).::-''D" 3BB:PRJNT "GPA=";B u 

9B:G$(6)="D+":G$( 3SB:PRINT ~AVERAGE v 
7)=''C-'';G$(8)= GRAD£'= '' i G$ < C w used 
"C":G$(9)="C+" >: GOTO 510 
:GS<HD=''B-" 400:LPRJNT N$ X 

JBB:GS<JJ)="B":G$( 405:1F CS="N"TMEN y used 

12)=''8+":6$(13 GOSlJB 52!3 z used 
)=''A-":G$(14):: 1 4Hl: LPRJNT ''=:=.=;::.: A$ 
''A": GS < 15)="A_. ===~==:::.:::::::.::::.:" 

' B$ 
" 420:LPRJNT '' #: GR 

1B5:JNPUT "NAME:"; ADE: WEJGHT:" C$ 

N$ ' 43B:LPR1NT "------ NS 
lJH:J=l -·~--·--------'' B1 
12B:WAJT 0 I 44B:FOR K=JTO J-1 Al 
130:PR1NT "GRApE # 458:LPRJNT K;1AB 6 

Dll\t: 
If; J; ~I ,:It; ;U<K>;TAB 121 

140: INPUT T$(1): W<K) TSI:Hll*2 

CLS 460ai£'Xl K T 1:!0) 

J50:JF l$(J)="~" 47B:LPRJNT "------ f-.. !Y.(:IO) 
THEN 240 ------·------ u 

l6B:FOR l=JTO JS 48H:LPRJNT "GPA="; G$115) '2 

1?0: IF HU>=GHI> B 
THEN LET T<J )= 49B:LPRJNT "AUERAG 
1 E GRADE='' i G:HC 

lBB: NEXT J ) 

19H:JF AS="N"THEN I S00!LPRJNT "====== 
210 =:::::.::::::::..::.::::::::::::'t 

zee:W(J)=J:GOTP 23 I SJB:END 
e 52H:LPRJNT " <A=" 

ZJH:PRINT "WEIGHT I ; y j ft I C='';Z;") 
H;J;•• .=-'j '':RETURN 

42B:JNPUT W<J>;CLS 
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SCORE AVERAGES 

This ptor;ram can be used to find the average, or wci{.;hted average, of a 
set of raw scores, T scores, or other types of converted scores. Teachers 
often prefer to use T scores, since they give each test the same effective 
weight. T scores can be obtained using the program SCOHE DISTIUDUTIONS. 

Note: after entering the last test score, enter a score of "-1", The 
program will then compute the desired average. Note also: you may either 
print out the results, or read them from the computer display, at your option. 
EXAMPLES: 

A student, Mary Smith, has test scores of 35, 45, 46, and 44. What 
is her average score? (See steps and printout below.) 

A class has three quizzes and a final. The final receives twice as much 
weight as a quiz. David Atwater has quiz T scores of 64, 70, and 59, and 
a final exam T ,score of 64. What is his weighted T score average? 
(See steps and printout below. ) 

MARY SMJ TH: DAVID ATWATER; 
:===~==~==~=~===== ~====~=~~====;===; 

II: SCORE: WEJGHT: !l: SCORE: WE 1 GHT: 
------------------ ~-----------------

I 35 1 1 54 I 
2 45 J 2 ?0 1 
.3 45 J 3 59 l 
4 '14 1 <1 f\4 2 

~-----------------------------------
SCORE AVERAGE: SCORE AvERAGE: 
42.5 64.2 

=====~~~~==~====== ~================= 

s: ;pj fl'l'li HEADOUT 
JEF _S SCOHE J\ VFllAGf·:S · 

2 f:KTEfl E<_il~AL \\TIG!ITS?IY/~ 

3 v n:.'Ert PHlclT HI:S!fLTS ?(Y/1;) 
4 Y ENT' :H N,\~11-:: 

G ~I!IHY S~!. 'H r:NTJ::H ~COHF. # ]-· ? 
6 ~l FNTI:H oCQfH:" 2" ? -7 ·l"> ENTFH scorn:~~.·:: ? -- 4r. n;rr:H scuri'E # 4 " 8 ? -- 9 -14 EKTEI\ SCPHE -# 5 "" ') ---

·- 10 -1 ENTEH (Sf•e printout above.} 
11 DEV s SCOHE AVI:HAGicS: -
12 Et~TER E<i!:AJ. Wt:rt:HTS'~(Y/N) 
1.3 N ENTF:R Pll!NT m:sULTS'I{Y/1-<) 
14 y F:l\TER NAME: 
15 DAVID ATWATEH ENTER SCOJIE # 1 -- ? 
16 - 64 ENTEH \\'f'IG!IT 1 ~ ? 
17 l ENTFH SCOBE II 2" ? 
18 71) I::KTEH WEIGHT 2" ') 

19 l ENTEH SCORE # :1 ~ ? 
20 59 ENT!·:n \\TIGHT :1 ~ ? 

21 1 ENTER ~COHf: ~ 4- ? 
22 £4 ENTER WEIGHT 4 ~ ? 
23 2 ENTER sconr: # s ~ ? 
24 -1 ENTER tSee printout nbove.} 
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Program listing. .MEl\IOHY 
CONTENTS 

10:'S'':wAJT ; 200: QccS/W A used 
PRJ NT ''SCORE A 2HJ: Jr 8$="Y"THEN n 
vERAGES: ·.: 290 
CLLAR 220:WAJT c 

20: INPUT ''EQUAL W 230:PRJNT C$;":" 
·-

D 

UGHTS?CY/N)'': 240:~QR K=JTO J-J E 
(1.$ 250:PRJNT ''!i'';K;" F 

3f'l; INPUT "PR 1 NT R : ' ; S <K); ' ( "; ~J G 
ESULTS?<Y/N)"; < K) i ")" 

8$ 260:NEXT K H 

40:QJM SC50>,W<50 2?0:PRJNT "AUERAGE I 

) .::.:~"~A .r used 
50: INPUT ''NAME:··; 280:COTO 420 K USPd 

C$ 290:LPR1NT C$;":" 
60:WAJT 0 300:LPRJNT ""'='"=== 

L 
I 

70: J=l .-=.::.::=:::::=.::::::::=.====" M 

80: P"?lNT "SCORE # 3J0:LPRJNT " #: sc N 

"; J; ' __ , .. ORE: WEJGHT:" _Q__ - 1 

90: INPUT S<J>:CLS 320: LF'R 1 NT "------- I' 
100: Ir S<J)=-JTHEN ·~ ---- ------- " 

_Q ____ 

]()0 330:rop K=JTO J-1 
110: Ir A$co.-"N"THEN 360:LPRJNT K;TAB 6 H 

130 ; S C K >; TAB 1 2; W s used 

J20:W(J)=J:GOTO 15 (K) T 
0 3?0:N[XT I< u 

l30:PRJNT "WEIGHT" 380: LPRJNT "---- ---
: J; " ·="; ------------·· v 

140: INPUT WCJl:CLS 390:LPRJNT ''SCORE W used 

150:J=J+1:GOTO 80 AUERAGE:" X 

160 ~OR k=JTO J-1 400:LPRJNT "":A y I 

170 S=S+S(K)tWCk) 4l0:LPRJNT "===·"'"'"' z 
180 W=W+W(k) :·:::.:::::::.=:::::::;:::::::;.::::::::;;:::=" 

190 NEXT k 420:END AS - used 
B$- used ! 

i 
CS- used I 

Dll\1: I 

S(50), vV(50) I 
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